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Abstract. 12 

The NAD(P)-dependent malate dehydrogenases (MDH) (EC 1.1.1.37) and NAD-dependent 13 

lactate dehydrogenases (LDH) (EC. 1.1.1.27) form a large super-family that has been 14 

characterized in organisms belonging to the three Domains of Life. MDH catalyses the 15 

reversible conversion of the oxaloacetate into malate, while LDH operates at the late stage of 16 

glycolysis by converting pyruvate into lactate. Phylogenetic studies proposed that the 17 

LDH / MDH superfamily encompasses five main groups of enzymes. Here, starting from 18 

16,052 reference proteomes, we reinvestigated the relationship between MDH and LDH. We 19 

showed that the LDH / MDH superfamily encompasses three main families: MDH1, MDH2, 20 

and a large family encompassing MDH3, LDH, and L-2-hydroxyisocaproate dehydrogenases 21 

(HicDH) sequences. An in-depth analysis of the phylogeny of the MDH3 / LDH / HicDH family 22 

and of the nature of three important amino acids located within the catalytic site and involved 23 

in binding and substrate discrimination, revealed a large group of sequences displaying 24 

unexpected combinations of amino acids at these three critical positions. This group 25 

branched in-between MDH3 and LDH sequences. The functional characterization of several 26 

enzymes from this intermediate group disclosed a mix of functional properties, indicating that 27 

the MDH3 / LDH / HicDH family is much more diverse than previously thought, and blurred 28 

the frontier between MDH3 and LDH enzymes. Present-days enzymes of the intermediate 29 

group are a valuable material to study the evolutionary steps that led to functional diversity 30 

and emergence of allosteric regulation within the LDH / MDH superfamily. 31 

 32 
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Abbreviations 43 

aLRT: approximate likelihood ratio test 44 

BV: Bootstrap value 45 

FBP: fructose 1,6-bisphosphate 46 

HGT: Horizontal gene transfer 47 

HMM: Hidden Markov Model 48 

LDH: L-Lactate dehydrogenases 49 

LG model: Le and Gascuel model 50 

MDH: Malate dehydrogenase 51 

ML: Maximum Likelihood 52 

NADH: nicotinamide adenine dinucleotide 53 

NADPH: nicotinamide adenine dinucleotide phosphate 54 

OAA: oxaloacetate 55 

PYR: pyruvate 56 

PVC superphylum: Planctomycetes-Verrucomicrobia-Chlamydiae superphylum 57 

SH: Shimodaira-Hasegawa 58 

 59 

Highlights 60 

Phylogenetic analyses disentangle the relationships between malate dehydrogenases and 61 

lactate dehydrogenases. 62 

The study reveals an intermediate group of enzymes that reflects an early and step-wise 63 

functional divergence between malate dehydrogenases and lactate dehydrogenases. 64 

Neofunctionalization and subfunctionalization contribute to evolution of malate 65 

dehydrogenases and lactate dehydrogenases. 66 

The work suggests that present-day enzymes such as in Tolumonas auensis are descendant 67 

of an ancient group of enzymes in which allostery evolved. 68 

 69 

  70 
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1. Introduction. 71 

Central metabolism is a key chemical process that provides energy and biochemical 72 

precursors for growing and multiplication of cells. Even if the total metabolic capacity is 73 

mostly similar in Archaea and Bacteria, variations are observed across lineages and even at 74 

the strain level [1-3]. These variations reflect the diversity of species, lifestyles, and 75 

adaptations to different environments. Understanding functions and roles of enzymes 76 

involved in metabolism is not only of academic importance but also of a medical interest. For 77 

instance, in human, metabolic diseases are responsible of cancer and the selective inhibition 78 

of metabolic enzymes that favour growing of tumour cells in tumour microenvironments is a 79 

promising therapeutic strategy [4-6]. Amongst these enzymes, L-lactate dehydrogenases 80 

(LDH, EC 1.1.1.27) are one of the main targets for the development of such inhibitors [7]. 81 

LDH are cytosolic tetrameric enzymes involved in the anaerobic metabolism of glucose when 82 

oxygen is absent or in limited supply. They reversibly transform pyruvate (PYR) into lactate 83 

using NADH as coenzyme (see [8] and references therein). LDHs are found in eukaryotes 84 

and bacteria [9] and can be distinguished by their capacity to regulate (or not) their activity 85 

owing allosteric control. Most of the bacterial LDH display sigmoidal kinetics for pyruvate 86 

(homotropic activation) and are allosterically activated by fructose 1,6-bisphosphate (FBP) 87 

(heterotropic activation) [9, 10]. According to chemical similarities regarding substrate and 88 

catalytic mechanism, a connection between LDH and malate dehydrogenases (MDH, 89 

EC 1.1.1.37) was established [11]. Indeed, both enzymes catalyse the reversible conversion 90 

of 2-hydroxyacids to the corresponding 2-ketoacids. In bacteria, MDH is involved in the 91 

tricarboxylicacid cycle (TCA) and oxidize oxaloacetate (OAA) into malate using either NADH 92 

or NADPH as coenzyme. In eukaryotes, several forms of MDH coexist, with distinct enzymes 93 

being associated to specific cell compartments. For example, in human, the mitochondrial 94 

enzyme operates in the TCA cycle, whereas the cytosolic MDH is connected to membrane 95 

transporters and contributes to balance the redox state of cells via the indirect transfer of 96 

reducing equivalents between the cytosol and the mitochondria [12]. In Plantae and in Fungi, 97 

additional MDH are present in peroxisomes and chloroplasts [13-15]. 98 

The hypothesis of an evolutionary link between LDH and MDH has been reinforced when the 99 

first crystallographic structures have been resolved [16]. At that time, MDH were classified 100 

into two main groups of dimeric enzymes (hereafter referred as MDH1 and MDH2) [17, 18]. 101 

MDH1 contains eukaryotic cytosolic and various bacterial enzymes, while MDH2 102 

encompasses eukaryotic glyoxysomal and mitochondrial enzymes and some bacterial 103 

proteins [17]. Later, a third group of MDH (hereafter referred as MDH3 also frequently 104 

mentioned as LDH-like MDH) has been described (see [17] and references therein). At the 105 

sequence level, MDH3 are more similar to LDH, suggesting a closer evolutionary link [17]. 106 
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Consistently, it has been shown that the MDH3 of the crenarchaeon Ignicoccus islandicus 107 

that recognizes OAA as main substrate has a low activity using PYR [19]. While MDH1 and 108 

MDH2 are dimeric, MDH3 display an LDH-like tetrameric organisation. However, some 109 

dimeric MDH3 exist as exemplified by the enzyme from Archaeoglobus fulgidus [20]. MDH3 110 

are mainly found in bacteria, in some archaea, but not in eukaryotes, to the exception of 111 

apicomplexan [21, 22]. Recently, L-2-hydroxyisocaproate dehydrogenases (hereafter 112 

referred as to HicDH) have been described and are phylogenetically related to LDH and 113 

MDH3 [17, 22]. HicDH are tetrameric NADH-dependent oxidoreductases that catalyse the 114 

stereospecific oxidation of aliphatic branched (S)-2-hydroxycaboxylic acids [23]. 115 

Twenty years ago, an evolutionary scenario describing the functional divergence between 116 

LDH and MDH proposed that an ancient gene duplication of an MDH gene of unknown 117 

oligomeric state led to the group of tetrameric MDH (i.e. MDH3) and to the group of dimeric 118 

MDH, that evolved later toward MDH1 and MDH2. This ancient duplication event did not 119 

impact the function of the resulting paralogues, i.e. the production of malate from OAA. The 120 

scenario proposed also that a duplication of the tetrameric MDH3 occurred. One of the two 121 

resulting paralogues conserved the ancestral functionality (i.e. the use of OAA as substrate), 122 

whereas the second paralogue evolved toward canonical LDH [17]. The hypothesis that LDH 123 

derive from MDH was reinforced by recent studies showing that the LDH enzymes of 124 

Plasmodium-related species and of Cryptosporidium derived independently from ancient 125 

MDHs [21, 22, 24]. Noticed that Noticeably a single case of LDH evolution from cytosolic 126 

dimeric MDH1 has been reported in Trichomonas vaginalis [25, 26]. Altogether, four 127 

independent functional shifts from MDH to LDH activity have been documented [17, 22, 25]. 128 

Since these early studies, the number of sequences belonging to the LDH / MDH superfamily 129 

has dramatically increased (up to 56,000 according to InterPro), providing a valuable material 130 

to reinvestigate the evolutionary history of this superfamily. Concomitantly, comparative 131 

biochemical investigations of both wild-type LDH and MDH enzymes, and site-directed 132 

mutagenesis experiments have produced a large body of kinetics and ligand-binding 133 

information [19, 22, 27-36]. When analysed in light of crystallographic structures, this data 134 

allows to describe the catalytic mechanisms of LDH and MDH (summarized in 135 

Supplementary Figure S1). The chemical reaction proceeds by transferring a hydride ion 136 

from their coenzyme to the C2 carbon of their respective substrates (i.e. PYR or OAA, 137 

respectively). The universally conserved R171 of LDH and MDH coordinates the carboxylate 138 

moiety of PYR and OAA. For the sake of clarity, residues numbering is accordingly to the 139 

normalized structural numbering based on LDH structure of Squalus ancathias (PDB code 140 

1LDM) [37]. All these studies also revealed the major role of three amino acid residues with 141 
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respect to the discrimination between PYR and OAA. These three residues are located within 142 

the catalytic vacuole of LDH and MDH at positions 102, 199, and 246. 143 

The selection between PYR and OAA is mostly due to the nature of amino acid at position 144 

102. In MDH, the arginine at this position helps to anchor the second carboxylate extremity of 145 

OAA, while in LDH, glutamine, a polar residue, accommodates the uncharged extremity of 146 

PYR. The amino acid at position 246 also contributes to discriminate between the two 147 

substrates. In MDH, the small lateral chain of A246 accommodates the methylene 148 

carboxylate group of OAA [32], while in LDH, the larger side chain of T246 is considered as 149 

unfavourable for OAA-binding because of stearic hindrance [27]. In LDH and MDH, charge 150 

neutrality of the catalytic site was reported as favourable for efficient catalysis [27]. In MDH, 151 

the double negative charge of OAA is screened by R102 and R171, once the catalytically 152 

competent complex is formed, ensuring the neutrality within the catalytic site [32, 38]. In 153 

LDH, the single negative charge of the D199 lateral chain and that of PYR ensure the 154 

neutrality of the catalytic site. The presence of D199 (or E199) is therefore considered as a 155 

one of the specific signatures for LDH, while the presence of a neutral amino acid at the 156 

equivalent position (e.g. M199) is associated to MDH. According to these those studies, the 157 

nature of the amino acids at these three positions could be used to distinguish LDH and 158 

MDH. Yet, these assumptions are mostly based on the analysis of a few enzymes and do not 159 

embrace the huge diversity of the LDH / MDH3 family. For instance, the observation of M199 160 

in MDH relied on a comparison between LDH and (dimeric) MDH1 and MD2, when MDH3 161 

were unknown [27]. Furthermore, several recent reports suggested that the situation could 162 

be more complex. For instance, MDH3 from I. islandicus, which displays R102, A199, and 163 

T246 as sequence signature, is able to recognize both OAA and PYR as substrate [19]. In 164 

addition, the recognition of PYR by LDH in apicomplexa differs from the one existing in 165 

canonical LDH. In fact, in these eukaryotes the functional shift from MDH toward LDH activity 166 

is due to a six amino acids insertion in the mobile loop that covers the catalytic site upon 167 

substrate binding [39, 40]. The insertion induces a structural reorganisation that dramatically 168 

changes the location of the residue at position 102, which consequently protrudes outside 169 

the catalytic vacuole and lost its critical role of discriminating residue. A detailed evolutionary 170 

scenario by which apicomplexa LDH could have acquired the capacity to recognize PYR has 171 

been recently proposed [22]. 172 

Here, we present a large scale phylogenomic analysis of the LDH / MDH superfamily. The 173 

inferred phylogenies reveal a complex evolutionary history, heavily impacted by horizontal 174 

gene transfer (HGT) across and within the three Domains of Life. The mapping of the 175 

discriminating amino acids at positions 102, 199, and 246 discloses a large group of 176 

LDH / MDH3 sequences harbouring unexpected combinations of amino acids. This group of 177 
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sequences occupied an intermediate position between stricto sensu MDH3 and LDH 178 

enzymes. Functional characterizations reveal that members of this group are very diverse 179 

and harbour original enzymatic properties, combining LDH and MDH features, as exemplified 180 

by the enzyme from Tolumonas auensis. The present work shows that the LDH / MDH3 181 

family is more diverse than previously expected and that the emergence of stricto sensu LDH 182 

occurred from this intermediate group by a three-step acquisition and fixation of critical 183 

residues in the active site. 184 

2. Materials and methods. 185 

 186 

2.1. Identification of the LDH / MDH superfamily members 187 

A local protein sequence database gathering the 16,052 reference proteome sequences from 188 

UniProt (https://www.uniprot.org/proteomes/) was built. More precisely, this corresponded to 189 

433 archaea, 8,593 bacteria, 1,142 eukaryotes, and 5,884 viruses proteomes 190 

(Supplementary Table S1A). The local database was queried with HMMER 3.1b2 [41] using 191 

the two Hidden Markov Models (HMM) profiles from the PFAM v32.0 database that target the 192 

N-terminal and the C-terminal parts of sequences belonging to the LDH / MDH superfamily: 193 

the lactate / malate dehydrogenase NAD binding domain (Ldh_1_N, PF00056) and the 194 

lactate / malate dehydrogenase alpha / beta C-terminal domain (Ldh_1_C, PF02866) [42]. 195 

This revealed 12,983 sequences containing both domains (Evalue threshold = 10-2) 196 

(Supplementary Table S2). The length of the retrieved sequences ranged from 113 to 2,428 197 

amino acids positions (average length = 331 amino acid positions). 198 

 199 

2.2. Phylogenetic analysis of the lactate / malate dehydrogenase superfamily 200 

The 12,493 sequences longer than 230 and shorter than 430 amino acid positions were 201 

aligned with MAFFT v7.453 [43] using the --auto and --reorder options. The resulting multiple 202 

alignment was used to infer a phylogenetic tree using FASTTREE v2.1.9 [44] with the Le and 203 

Gascuel (LG) evolutionary model [45], and the -gamma and -cat = 4 options. Branch 204 

supports were estimated using the Shimodaira-Hasegawa (SH) test implemented in 205 

FASTTREE. 206 

 207 

2.3. Phylogenetic analysis of LDH / MDH3 family 208 

To avoid taxonomic redundancy, a sampling of 266 eukaryotic, 269 archaeal, and 1,737 209 

bacterial proteomes was performed by keeping randomly at least one representative strain 210 

per genus (Supplementary Table S1B). These 2,272 proteomes contained 1,635 211 

LDH / MDH3 protein sequences longer than 230 and shorter than 430 amino acid positions. 212 

These sequences were aligned with MAFFT v7.453 with the L-INSI option that allows the 213 
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construction of accurate multiple alignments [43]. The resulting alignment was trimmed with 214 

BMGE v1.2 [46] with the BLOSUM30 substitution matrix and used to build a Maximum 215 

Likelihood (ML) tree. The phylogeny was inferred with the IQ-TREE program v1.6.12 [47]. 216 

The LG model with a gamma distribution (G4, 4 categories, estimated alpha parameter) was 217 

identified by ModelFinder [48] as the most suitable for the tree reconstruction. Branch 218 

supports were estimated by the ultra-fast bootstrap procedure implemented in IQ-TREE 219 

(1,000 replicates). 220 

 221 

2.4. Tree drawing, residue mapping, and heatmap 222 

Tree figures were drawn with iTOLv4 [49]. Heatmaps were built using ClustVis [50]. 223 

 224 

2.5. Residue numbering 225 

The numbering of residues is defined with respect to the first structure of an LDH [37]. This 226 

common numbering scheme allows one to recognize easily important active site residues, 227 

such as R109, D168, R171 and H195, which are strictly conserved in all MDH and LDH. 228 

 229 

2.6. Protein expression 230 

Sixteen genes belonging to the LDH / MDH3 family have been chosen for functional 231 

investigations. Seven genes code for proteins from mesophilic strains (set 1): 232 

Methanosarcina mazei DSM 3647 (UniProt ID Q8PVJ7) Planctopirus limnophila strain 233 

ATCC 43296 (UniProt ID D5SXK9), T. auensis TA4 (UniProt ID C4LFJ3), Selenomonas 234 

ruminantium (UniProt ID Q9EVR0), Methyloprofundus sedimenti (UniProt ID A0A1V8M393), 235 

Cellulosilyticum lentocellum strain ATCC 49066 (UniProt ID F2JLM3), and Teredinibacter 236 

turnerae strain ATCC 39867 (UniProt ID C5BM91), while nine others genes code for 237 

enzymes from (hyper)thermophilic strains (set 2): Aquifex aeolicus strain VF5 (UniProt ID 238 

O67655), Thermaerobacter marianensis strain ATCC 700841 (UniProt ID E6SLT2), 239 

Thermosinus carboxydivorans Nor1 (UniProt ID A1HSK3), Ignicoccus hospitalis strain KIN4/I 240 

(UniProt ID A8ABY7), Pyrobaculum aerophilum strain ATCC 51768 (UniProt ID Q8ZVB2), 241 

Methanopyrus kandleri strain AV19 (UniProt ID Q8TWG5), Nitrososphaera viennensis EN76 242 

(UniProt ID A0A060HG74), Ca. ‘Bathyarchaeota archaeon’ RBG_13_46_16b (UniProt ID 243 

A0A1F5CVF0), and Pyrolobus fumarii 1A (UniProt ID G0EHD0). 244 

In addition, two genes coding for enzyme previously characterized, the HicDH from the 245 

mesophilic Weissella confusa LBAE_C39_2 (UniProt ID H1X598) and the MDH3 from the 246 

hyperthermophilic Methanocaldococcus jannaschii ATCC 43067 (UniProt ID Q60176), used 247 

as tetramer control, were cloned and once purified their products were used as tetrameric 248 

markers for calibration in Size exclusion chromatography and SEC-MALLS (see below). 249 

Jo
urn

al 
Pre-

pro
of



8 

 

The eighteen genes have been synthesized by the Genecust company. The sequences were 250 

subjected to codon optimization for over expression in Escherichia coli. In order to facilitate 251 

the purification using affinity chromatography, an extension of six histidine was fused to the 252 

C-terminus of mesophilic enzymes (set 1), while the products of other genes (set 2) were 253 

synthesized without any extension. All the enzymes were sub-cloned into the pet20a vector 254 

between the NdeI and BamHI restriction sites. The constructs were transformed into 255 

BL21(DE3) plysS cells and selected on LB-agar plate containing 100 ug ml-1 ampicilin. A 256 

single colony was cultured overnight at 37°C in 100 ml LB medium containing 100 ug ml-1 257 

ampicilin. 25 ml of this culture were transferred into 1L of LB medium containing 100 ug ml-1 258 

ampicilin. The cells were grown at 37°C until an OD600 of 0.6 was reached. 259 

At this step, the overexpression protocol differs between set 1 and set 2. 260 

For set1, the temperature was quickly lowered to 4°C and the cells were kept on ice for three 261 

hours, then IPTG was added at a final concentration of 0.2 mM to induce expression, which 262 

was continued overnight at 20°C. For set 2, IPTG was added to 0.5 mM and the cell 263 

cultivation was continued for four hours at 37°C. For both sets of enzymes, bacterial cells 264 

were harvested by centrifugation. The pellets were suspended in 50 mM Tris-HCl pH7, 50 265 

mM NaCl (Buffer A) and frozen at -20°C for storage. 266 

 267 

2.7. Standard enzymatic assays. 268 

MDH activity was assessed by measuring the initial rates of OAA reduction (NADH or 269 

NADPH oxidation) at 340 nm in a thermostated spectrophotometer from JASCO. The 270 

standard assay mixture contained 50 mM Tris-HCl pH 7.2, 50 mM NaCl, 0.3 mM coenzyme 271 

and the enzyme in a final volume of 1 ml. The reaction was initiated by addition of OAA at a 272 

final concentration of 0.3 mM. 273 

LDH activity was assessed in the same manner. The standard assay mixture contained 50 274 

mM MES pH 6.2, 50 mM NaCl, 0.3 mM coenzyme and the enzyme. The reaction was 275 

initiated by addition of PYR. Two concentrations of 1 and 10 mM were tested. The MDH and 276 

LDH assays were carried out at 40°C or 70°C with enzymes considered as mesophilic or 277 

thermophilic, respectively. One unit of MDH or LDH activity corresponds to the amount of 278 

enzyme that catalyzes the oxidation of 1 micromole of NADH per min. 279 

 280 

2.8. Protein purification 281 

For set 1, after thawing of the cells, DNase at 5ug ml-1 was added to the suspension. The 282 

cell suspension was sonicated with a Branson sonicator at 25% intensity during three cycles 283 

of 1min. The extract was centrifuged at 18,000g for 30 min at 4°C. The supernatant was 284 

filtered on a 0,45 um (amicon), It was passed through a 5mL HisTrap Q HP column (GE 285 

Healthcare Life Science). The column was washed with 20 mL of 50 mM Tris-HCl pH7, 200 286 
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mM NaCl and by 20 mL of 20 mM imidazole pH 7, 200 mM NaCl. Then, the protein under 287 

study was eluted with 300 mM imidazole pH 7, 50 mM NaCl. The protein was concentrated 288 

and dialyzed in Buffer A with Amicon Ultra-30 concentrators. The protein was then loaded on 289 

an anion exchange UnoQ (BioRad) and eluted with a linear gradient from 0 to 1M NaCl 290 

buffered by 50 mM Tris-HCl pH7. The active fractions were pooled, concentrated and loaded 291 

on a size exclusion chromatography column (SEC) equilibrated with buffer A. A Superose 12 292 

(GE Healthcare Life Science) or an Enrich 650 (Biorad) column were used. Fractions 293 

containing the enzymes under study were concentrated and stored at -80°C in buffer A with 294 

20% glycerol. 295 

For set 2, the crude extract preparation was as described with set 1. Due to the expected 296 

thermophilic properties of these enzymes, the soluble fraction was incubated at 75°C for 30 297 

minutes and centrifuged at 18,000g for 30 minutes. The clear supernatant was loaded on a Q 298 

sepharose (2x5cm) and eluted using a linear gradient of gradient from 0 to 1M NaCl buffered 299 

by 50 mM Tris-HCl pH7. The end of the purification procedure using SEC and the storage 300 

were as with set 1. In the case of the M. kandleri sequence, the SEC column was 301 

equilibrated in a 0.4 M NaCl, Tris-HCl 50 mM pH7. 302 

Each recombinant MDH3 and LDH purification yielded 10 mg of pure enzyme that was used 303 

for characterization. 304 

 305 

2.9. Determination of native molecular masses of the purified enzymes. 306 

Size Exclusion Chromatography was carried out with a flow rate of 0.5 mL.min-1 on an Enrich 307 

650 column (Biorad). Calibration of the column was performed with the gel filtration standard 308 

from Biorad. Direct comparison of the elution profiles was achieved using the Compare mode 309 

of the BioLogic FPLC operating system (Biorad). 310 

 311 

2.10. Size Exclusion Chromatography - Multi Angle Laser Light scattering (SEC-312 

MALLS). 313 

SEC combined with online detection by MALLS and refractometry (RI) was used to measure 314 

the absolute molecular mass of proteins in solution. The SEC run was performed using an 315 

ENrichTM SEC650 10x300 gel-filtration column (Biorad) equilibrated with a buffer composed 316 

of 50 mM Tris-HCl pH7.2 and 50 mM NaCl. Separation was performed at room temperature 317 

and 50 µl of protein sample, concentrated at ~5 mg ml-1, was injected with a constant flow 318 

rate of 0.5 ml-1 min-1. Online MALLS detection was performed with a DAWN-HELEOS II 319 

detector (Wyatt Technology Corp.) using a laser emitting at 690 nm. Protein concentration 320 

was determined by measuring the differential refractive index online using an Optilab T-rEX 321 

detector (Wyatt Technology Corp.) with a refractive index increment dn/dc of 0.185 ml-1 g-1. 322 
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Weight-averaged molecular weight (Mw) determination was done with the ASTRA6 software 323 

(Wyatt Technologies) and curve was represented with GraphPad Prism. 324 

 325 

2.11. Analytical ultra-centrifugation. 326 

Ultra-centrifugation experiments were conducted in an XLI analytical ultracentrifuge 327 

(Beckman, Palo Alto, CA) using an ANTi-50 rotor, using double channel Epon centerpieces 328 

(Beckman, Palo Alto, CA) of 12 mm optical path length equipped with sapphire windows, with 329 

the reference channel being typically filled with the solvent of the sample. Acquisitions were 330 

done at 20°C and at 42,000 rpm (130,000g), overnight, using absorbance (280 nm) and 331 

interference detection. Data processing and analysis was done using the program SEDFIT 332 

[51], and GUSSI [52] using standard equations and protocols [53].  333 

 334 

2.12. Kinetics parameters. 335 

For each experiment assay, initial rates of NADH or NADPH oxidation were recorded at 336 

various concentrations of OAA and PYR. The concentration of NADH and NADPH was 337 

0.2mM. The data were analyzed using Graph Pad Prism V6 using the Michaelis-Menten or 338 

Allosteric sigmoidal option. Because of the difficulties to determine the exact Km values 339 

gained for kinetics at very low substrate concentration, the values reported here correspond 340 

to an apparent Km. 341 

 342 

3. Results. 343 

 344 

3.1. The LDH / MDH superfamily has a complex evolutionary history 345 

A survey of 16,052 reference proteomes covering the three Domains of Life and Viruses (i.e. 346 

433 archaea, 8,593 bacteria, 1,142 eukaryotes, and 5,884 viruses) identified 12,983 347 

LDH / MDH homologues with an average length of 331 amino acids positions in 7,575 348 

proteomes (47.2%) (Supplementary Tables S1 and S2). More precisely, 290 homologues 349 

were detected in Archaea, 8,010 in Bacteria, 4,683 in Eucarya, while none were present in 350 

viruses (Supplementary Tables S1A and S2). Among them, 490 (3.78%) have unexpected 351 

length (less than 230 or more than 430 amino acid positions), whereas the 12,493 other 352 

sequences have a size compatible with LDH and MDH enzymes: 288 in Archaea: 7,978 in 353 

Bacteria, and 4,227 in Eucarya. The phylogenetic analysis of these sequences recovered 354 

three major clusters, corresponding to dimeric MDH1 and MDH2 enzymes (2,792 355 

sequences, SH support = 0.991, and 2,571 sequences, SH support = 0.936, respectively), 356 

and a large clade corresponding to tetrameric MDH3, HicDH, and LDH enzymes (7,130 357 

sequences, SH support = 0.892) (Figure 1). These three families displayed very different 358 

taxonomic distributions (Figure 2A-D). In fact, MDH1 are mainly present in Bacteria, MDH2 in 359 
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Eucarya, while LDH / MDH3 are broadly distributed in the three Domains of Life. As a 360 

consequence, the tree Domains of Life harbour different profiles (Figure 2E-H): LDH / MDH3 361 

prevail in Archaea and Bacteria, MDH2 are abundant in Eucarya, whereas MDH1 are 362 

majority in Bacteria. 363 

The phylogenetic analysis of the LDH / MDH superfamily showed major inconsistencies with 364 

the current systematics. In fact, bacterial, archaeal, and eukaryotes sequences are mixed in 365 

the tree, indicating that inter-domain HGT occurred (Figure 1). Furthermore, the taxonomic 366 

distribution of MDH1, MDH2, MDH3, and LDH is highly variable depending on the considered 367 

lineages (Figure 3). For instance, regarding the Planctomycetes, Verrucomicrobia, and 368 

Chlamydiae (PVC) superphylum, MDH1 dominates in Chlamydiae and Verrucomicrobia, 369 

while MDH3 is majority in Planctomycetes. Worth to note, while both cytosolic MDH1 and 370 

mitochondrial MDH2 were likely inherited in eukaryotes from their last common ancestor, 371 

these enzymes are not universal in present-day lineages, suggesting that secondary and 372 

independent losses occurred during the diversification of Eucarya. Yet, all eukaryotic 373 

lineages encode at least one of these two MDH, to the exception of most apicomplexan that 374 

have neither of them, and instead harbour a MDH3 likely acquired from a bacterial donor 375 

(Figures 3A and 4). This suggests that the native MDH1 and MDH2 enzymes were 376 

secondary replaced by MDH3 in the Apicomplexa. Furthermore, the number of LDH / MDH is 377 

highly variable even at small evolutionary scale, within species and genera (Supplementary 378 

Table S1A). As an example, Klebsiella pneumoniae subspecies pneumoniae and Klebsiella 379 

oxytoca harbour two homologues, while a single homologue is found in Klebsiella aerogenes 380 

and Klebsiella pneumoniae ISC21, and none is present in K. pneumoniae strains IS39, IS43, 381 

and IS46. This suggests that the evolutionary history of LDH / MDH enzymes is complex and 382 

may have been also heavily impacted by gene loss in addition to HGT. 383 

To go further, we performed an accurate ML phylogenetic analysis of each of the three 384 

families. To limit taxonomic redundancy, we sampled the 16,052 reference proteomes by 385 

keeping one or two representative strains per genus. The 2,272 retained proteomes (266 386 

eukaryotes, 269 archaeal, and 1,737 bacterial) contained 602 MDH1, 561 MDH2, and 1,635 387 

LDH / MDH3 sequences longer than 230 and shorter than 430 amino acids. The resulting 388 

trees confirmed that the evolution of the LDH / MDH has been heavily impacted by HGT and 389 

revealed puzzling patterns (Supplementary Figures S2-S4). For instance, most bacterial 390 

sequences from different phyla are intermixed on the trees and do not form monophyletic 391 

groups as expected if they have had vertical inheritance (Supplementary Figures S2A, S3A, 392 

and S4A). A similar situation is observed for archaeal LDH / MDH3, the main protein family 393 

present in Archaea. In fact, LDH / MDH3 sequences are patchily distributed across archaeal 394 

lineages (Figure 3C), and their phylogenetic relationships are at odds with the current 395 

archaeal systematics (Supplementary Figures S4C). 396 
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 397 

3.2. Eukaryotic MDH / LDH have not been acquired from archaeal ancestors or 398 

through the mitochondrial endosymbiosis  399 

Regarding eukaryotic sequences, one would expect a close relationship between eukaryotic 400 

cytosolic MDH1 and archaeal enzymes if the former had been inherited from the archaeal 401 

lineage at the origin of eukaryotes on the one hand, and a close relationship between 402 

mitochondrial MDH2 and alphaproteobacterial sequences in agreement with the 403 

mitochondrial endosymbiosis hypothesis on the other hand [54]. The analysis of the MDH1, 404 

MDH2, and LDH/MDH3 families provided a very different picture. 405 

The MDH1 family gathers mainly actinobacterial, PVC, gammaproteobacterial, and 406 

betaproteobacterial sequences, whereas it is patchy distributed in a few archaea and 407 

alphaproteobacteria (Figure 3). Furthermore, these sequences do not display any specific 408 

link with eukaryote sequences (Supplementary Figure S2B). This precludes the possibility 409 

that the cytosolic MDH1 of eukaryotes have been acquired vertically from Archaea or through 410 

the mitochondrial endosymbiosis. In fact, MDH1 have been likely acquired by eukaryotes via 411 

HGT from a non-alphaproteobacterial bacterial donor. Because MDH1 sequences from 412 

eukaryotes are not specifically linked to any specific bacterial lineage, the identity of the 413 

bacterial donor lineage cannot be determined. 414 

Regarding MDH2, this family encompasses very few bacterial sequences, mainly from 415 

gammaproteobacteria, and none are present in Alphaproteobacteria or Archaea (Figures 1 416 

and 3, and Supplementary Figure S2). This suggests either a gammaproteobacterial origin of 417 

eukaryotic mitochondrial MDH2 or an HGT event from eukaryotes to gammaproteobacteria 418 

followed by HGT among gammaproteobacterial lineages. Altogether, an alphaproteobacterial 419 

or an archaeal origin of eukaryotic MDH1 and MDH2 is excluded. Puzzlingly, while most 420 

alphaproteobacterial proteomes contain LDH / MDH3 sequences, they are unrelated to 421 

eukaryotic sequences (Figure 3 and Supplementary Figure S4). This means that if 422 

eukaryotes have acquired an alphaproteobacterial LDH / MDH3 coding gene through the 423 

mitochondrial endosymbiosis, it has been lost, possibly after the acquisition of a MDH2 from 424 

bacterial, as proposed early on by Madern (2002). 425 

Eukaryotic proteomes from some alveolata, fungi, metazoa, and viridiplantae contain 426 

LDH / MDH3 sequences (Figure 3). These sequences are intermixed with prokaryotic 427 

sequences reflecting again secondary and independent acquisitions by HGT from different 428 

donors (Figure 1 and Supplementary Figure S4). In the case of apicomplexa, a subsequent 429 

neofunctionalization event allowed their MDH3 to acquire the capacity to converts PYR to 430 

lactate [22]. 431 

 432 
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3.3. Mapping of residues involved in substrate recognition sheds a new light on the 433 

LDH / MDH3 family 434 

The LDH / MDH3 family encompasses LDH, MDH, and the enigmatic HicDH enzymes. The 435 

unrooted phylogeny of this large family does not clearly distinguish subfamilies that would 436 

correspond to these three enzymes (Supplementary Figure S4). Previous experimental 437 

works have shown that substrate discrimination depends strongly on the conformation of the 438 

substrate-binding site and thus on the nature of the residues present, with canonical MDH3 439 

harbouring R102, A246 or S246, while canonical LDH Q102 and T246 at the homologous 440 

sites. In addition, canonical LDH have an acidic residue (aspartate or glutamate) at position 441 

199. We mapped these residues on the LDH / MDH3 phylogeny, as well as the phylogenetic 442 

position of characterized enzymes (Figure 4A). As expected, the nature of these three 443 

residues involved in lactate or malate production and experimental data were consistent (see 444 

filled / empty blue triangles as well as filled / empty grey triangles on Figure 4A). 445 

Consistently, two large clades corresponding to LDH and MDH3 can be delineated (clades 446 

with blue and pink branches on Figure 4A, respectively), and will be hereafter referred as to 447 

LDH and MDH3 stricto sensu. These two clades are homogenous regarding the nature of the 448 

residue at position 102, to the exception of apicomplexan LDH sequences that are nested 449 

within MDH3 stricto sensu sequences. This is not surprising because these eukaryotes LDH 450 

result of from a recent neofunctionalization event of a MDH3 enzyme involving structural 451 

changes of the catalytic site. As a consequence, the R102 residue has lost its role in 452 

substrate discrimination (see above). Another exception concerns a small group of 453 

sequences nested within stricto sensu LDH that display residues typical of MDH3 enzymes 454 

at position 102 and 246. LDH stricto sensu sequences are mainly present in bacteria, some 455 

eukaryotes (i.e. in some metazoa, viridiplantae, fungi, and in a few protists), and in a few 456 

archaea, while MDH3 sequences are mainly present in bacteria (Figure 4A). 457 

Surprisingly, a large group of sequences branch in-between stricto sensu LDH and MDH3 458 

sequences (Figure 4). Sequences from this intermediate group harbour different 459 

combinations of amino acids at positions 102, 199, and 246 (Figures 4A and 4B). In fact, 460 

most of these sequences harbour only one residue involved in PYR recognition (T246), 461 

associated in some cases to residues specifically associated to OAA recognition (i.e. R102) 462 

or to PYR recognition (i.e. D199 or E199). They encompass most archaeal sequences and a 463 

mix of bacterial sequences from different phyla (Figure 4B). Notice that LDH enzymes from 464 

Thermotogales are nested within the intermediate group and not within the stricto sensu 465 

LDH, although they display their three amino acids signature (Figure 4B). According to the 466 

literature, this intermediate group contain enzymes using OAA and PYR as substrate, as well 467 

as HicDH (empty and filled grey triangles on Figure 4B, respectively). Yet, functional data are 468 

scarce and do not encompass the whole diversity of the group, especially regarding the 469 
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nature of the amino acids observed at the three important positions for substrate 470 

discrimination.  471 

 472 

3.4. Functional characterization reveals new unexpected enzymatic properties. 473 

To go further, we characterized enzymes occupying key positions in the LDH / MDH3 family 474 

and/or harbouring various and original amino acid combinations at critical positions 102, 199, 475 

and 246 with the aim to increase the description of the LDH / MDH3 family, and especially 476 

the intermediate group (Table 1). More precisely we selected three enzymes belonging to 477 

group of MDH3 stricto sensu: A. aeolicus strain VF5, T. marianensis strain ATCC 700841, 478 

and M. mazei DSM 3647, to enrich the functional information for this very large cluster 479 

(Figure 4A). We selected also P. limnophila ATCC 43296 as representative of the enigmatic 480 

small subgroup of sequences nested within LDH sensu stricto that harbor amino acids 481 

associated to MDH3 (i.e. R102, M199, and A246) instead of the three residues associated to 482 

PYR recognition (i.e. Q102, T246 and D/E199) (Figure 4A). Regarding the intermediate 483 

group, functional data are available in the literature for a few members of subgroups C, E, G, 484 

H, I, J, and one enzyme located in-between subgroups H and J (empty and filled grey 485 

triangles on Figure 4B and Supplementary Table S3). In this study, we investigated the 486 

properties of twelve additional enzymes from the intermediate group: N. viennensis and Ca. 487 

‘Bathyarchaeota archaeon’ RBG_13_46_16b (subgroup A), P. aerophilum strain (subgroup 488 

B), T. carboxydivorans Nor1 (a lonely sequence located in-between subgroups E and F), 489 

T. auensis (subgroup F), M. kandleri (subgroup I), I. hospitalis (subgroup J), P. fumarii 490 

(subgroup J), S. ruminantium, C. lentocellum, T. turnerae, and M. sedimenti (subgroup L) 491 

(Table 1). 492 

To determine whether the products of the sixteen selected genes, corresponding to three 493 

MDH3 stricto sensu, one LDH stricto sensu, and twelve sequences from the intermediate 494 

group, could be assigned as MDH or LDH, the overexpressed soluble proteins were purified, 495 

their oligomeric state was determined, and their capacity to use OAA or PYR was tested. 496 

Among the selected targets, six from the intermediate group (i.e. the two enzymes from 497 

subgroup A and some of subgroups J and L) did not fold properly after overexpression in 498 

Escherichia coli. 499 

 500 

3.4.1. Determination of the oligomeric state 501 

Elution profiles of the properly folded enzymes showed a major peak on SEC column 502 

suggesting it contains a single oligomeric species. The M. jannaschii MDH3 (subgroup I) and 503 

W. confusa HicDH (subgroup P), for which the crystal structures indicate that they are 504 

tetramer were used as control experiments [55, 56]. Both enzymes display an elution volume 505 

around 13.5 mL (see I and J panels on Supplementary Figure S5). To the exception of the 506 
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T. auensis enzyme, which has a higher elution volume of 14,5 mL suggesting it behaves as a 507 

dimer, the other enzymes display elution volume similar to the control experiments indicating 508 

that they are tetramers. Because the determination of molecular weight of a protein by SEC 509 

is sensitive to several artefacts [57], eight measurements were completed by SEC MALLS 510 

analysis (Supplementary Figure S6). The eight enzymes analysed (including the 511 

M. jannaschii MDH3 as control) display molecular weights in agreement with the tetrameric 512 

state. The specific case of T. auensis enzyme, which was disclosed as dimer is presented 513 

below. Altogether, these data confirm that the tetrameric association is likely dominant within 514 

the MDH3 / LDH clade. 515 

 516 

3.4.2. Determination of the functional activity 517 

Then, proteins under study were assessed for their capacity to recognize OAA and PYR with 518 

NADH or NADPH as coenzyme. To the exception of S. ruminantium, which uses only PYR 519 

and should be considered as an LDH, the other enzymes strictly use OAA MDH. Saturation 520 

curves are presented and maximal specific activity have been determined (Table 1 and 521 

Supplementary Figure S7). The enzymes shown to used OAA harbor profiles expected for 522 

Michaelian enzymes with either a hyperbolic profile or a profile showing an inhibition by 523 

increasing concentration of substrate. Activity values are in the typical data ranges reported 524 

for MDH [58] to the exception of P. limnophila and T. auensis, which have maximal specific 525 

activity below 100 U. mg-1. 526 

As expected, activity measurements confirm that enzymes from A. aeolicus, T. marianensis, 527 

and M. mazei, belonging to the clade of stricto sensu MDH3, are functional tetrameric MDH, 528 

which use OAA as substrate and NADH as coenzyme, an observation in agreement with the 529 

presence of R102, M199, and A246, and with previous measurements on bacterial 530 

sequences from the MDH3 clade [59-61]. A malate activity, albeit with a low specific activity, 531 

is also observed for the P. limnophila enzyme. The corresponding sequence is nested within 532 

stricto sensu LDH but harbor, R102, M199, and A246 like most MDH3 - and not the three 533 

LDH residues associated to PYR recognition. This strongly suggests that a shift from lactate 534 

toward malate production occurred, likely as a consequence of the replacement of the three 535 

residues favoring PYR recognition by amino acid favoring OAA recognition. To our 536 

knowledge, this is the first report of a functional shift from LDH toward MDH activity. 537 

Within the intermediate group, subgroups B and I harbor R102, M199, and A246 (or S246), 538 

found in MDH3 stricto sensu enzymes. Consistently, P. aerophilum and Aeropyrum pernix 539 

enzymes (subgroup B), and and M. kandleri enzymes (subgroup I) use OAA as substrate 540 

(Table 1 and Supplementary Table S3). However, while the two enzymes of subgroup B use 541 

only NADH as coenzymes, the enzymes of M. jannaschii (subgroup I) and 542 

Methanothermobacter thermoautotrophicus (subgroup H) use both NADH and NADPH with a 543 
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preference for the latter [62, 63]. Activity measurements using the M. kandleri enzyme 544 

(subgroup I), confirms it is a NADPH-dependent MDH. The strict preference for NADH in 545 

dehydrogenase relies on the presence of an aspartate at the position 52 (Supplementary 546 

Figure S8) in the coenzyme binding site that prevents, owing to electrostatic repulsion, the 547 

binding of the additional phosphate in NADPH [64]. In Methanothermobacter 548 

thermoautotrophicus, M. jannaschii, and M. kandleri sequences a glycine (neutral residue) is 549 

present at position 52, allowing accommodating the NADPH. Most sequences LDH / MDH3 550 

family harbour D52. The presence of alternative residues (mainly glycine or serine) at 551 

position 52 is restricted to sequences of subgroups H, I, and K, a few members of subgroup 552 

L (not shown). This suggests that the use of NADPH is rather rare and that this feature 553 

emerged recently and independently during the diversification of the LDH / MDH3 family. 554 

Interestingly, sequences from subgroups C, E, H, J, and the two sequences located in-555 

between E and F subgroups harbour R102 typical of MDH3 sensu stricto and T246 specific 556 

of LDH enzymes, while various residues are observed at position 199 (e.g. A199, Q199, or 557 

M199). Accordingly, we wondered the impact of this mix combination of MDH and LDH 558 

signatures on the activity of these enzymes. Previous reports indicate that A. fulgidus 559 

(subgroup C), Haloarcula marismortui (subgroup E), as well as Metallosphaera sedula and 560 

I. islandicus (both from subgroup J) have an NADH-dependent MDH activity with high activity 561 

for OAA. Our data indicate that this is also the case for T. carboxydivorans, an enzyme that 562 

branch in-between E and F subgroups and that shows an MDH activity with a low affinity for 563 

OAA (i.e. Km values higher than 0.5 mM) (Table 1). Accordingly, it would be tempting to 564 

conclude that the presence of R102 has a stronger influence than T246 on substrate 565 

recognition, and that subgroup A and O enzymes could have MDH activity. However, in a 566 

recent study, the NADH-dependent MDH3 from I. islandicus was shown to use OAA (with 567 

high affinity) but also PYR in the absence of OAA to produce lactate yet with very low affinity 568 

and efficiency [19]. The structure of this enzyme has revealed a slight deformation of the 569 

catalytic site compared to other enzymes harbouring the same combination of amino acids at 570 

positions 102, 199, and 246, and changes of the relative orientation between subunits that 571 

make the tetrameric scaffold. It has been proposed that these features are responsible for 572 

the dual activity [19]. The situation is likely more complex, as since we show here that the 573 

enzyme from I. hospitalis, a close relative of I. islandicus, strictly recognizes OAA 574 

(Supplementary Figure S7). Both enzymes share the same three amino acids signature 575 

(R102, A199, T246), but diverge by 55 amino acid replacements. These changes may impact 576 

the local topology and dynamics of their catalytic site, making them more or less efficient in 577 

substrate differentiation. This illustrates that functional differences may exist even at small 578 

evolutionary scale. This indicates that even if amino signatures are good predictors of 579 

Jo
urn

al 
Pre-

pro
of



17 

 

substrate recognition and enzymatic activity, they are not sufficient, especially in the case of 580 

enzymes with dual activities. 581 

Puzzlingly, most of the sequences of the intermediate group harbour neither arginine nor 582 

glutamine at amino acid position 102, whereas all of them harbour either a threonine at 583 

position 246 as LDH or a serine at the equivalent position as MDH3. This is surprising given 584 

the important role of the position 102 in substrate differentiation, but it opens the possibility to 585 

investigate the contribution of amino acid at position 246. More precisely, most enzymes 586 

harbour a threonine at position 246 (sequences belonging in-between subgroups H and I, 587 

and in subgroups L, N, and P), while the presence of S246 is restricted to sequences from 588 

the subgroup F. Functional information on those sequences are rare. Regarding sequences 589 

harboring T246, available data rely on the characterization of the HicDH of W. confusa [65] 590 

and Mycoplasma agalactiae PG2 [66]. Both enzymes display a PYR-dependent LDH activity, 591 

even if the HicDH recognizes preferentially branched oxoacids and to a lesser extent PYR. 592 

The comparison between structures of W. confusa HicDH and some LDH showed that it is 593 

the consequence of hydrophobic changes in the substrate binding pocket, which direct 594 

substrate specificity towards large substrate [56]. Here we have performed the 595 

characterization of a representative of the large subgroup L, the enzyme of S. ruminantium. 596 

Our data indicates that this enzyme is an LDH with a low affinity for PYR. This is consistent 597 

of the indirect assignation of the S. ruminantium enzyme as a LDH because of its capacity to 598 

complement the anaerobic growth deficiency of an E. coli mutant [67]. We noticed that in this 599 

protein, the three amino acids signature is I102, A199 and T246. In order to establish firmly 600 

its function, the gene product was overexpressed and purified. The protein is a tetramer as 601 

analyzed with SEC MALLS (Table 1 and Supplementary Figure S6). It uses only NADH as 602 

coenzyme and recognizes PYR with a sigmoid profile (Table 1 and Supplementary Figure 603 

S7). The affinity for PYR is 2 mM and FBP does not exert any activation. The Hill’ coefficient 604 

was 2.5. OAA was not recognized. The characterization demonstrates that the enzyme of 605 

S. ruminantium is therefore an LDH of low affinity for PYR that displays homotropic 606 

activation. The characterization of the S. ruminantium, Mycoplasma agalactiae, and 607 

W. confusa enzymes suggests that the presence of a threonine at amino acid position 246 608 

associated to the absence of R102, could be sufficient to abolish the recognition of OAA and 609 

to induce an affinity for PYR. However, additional data is needed to test this hypothesis. 610 

 611 

3.5. The puzzling enzyme from Tolumonas auensis 612 

The case of T. auensis within subgroup F is of special interest because it harbours a P at 613 

position 102, while other sequences of subgroup F have a glycine, an alanine or a serine. 614 

Amino acid at position 102 is part of the mobile loop that covers the catalytic site upon 615 

substrate binding. Because of its intrinsic structure, a proline residue decreases the local 616 
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flexibility of the protein backbone [68]. Consequently, it is likely that P102 could strongly 617 

influence the substrate differentiation capacity of the T. auensis enzyme, even if amino acid 618 

at position M199 and S246 correspond to those generally encountered in sensu stricto 619 

MDH3. The inspection of the T. auensis enzyme primary sequence showed also a noticeable 620 

exception with respect to the putative coenzyme utilization. While, all LDH and most MDH3 621 

harbor D52 in agreement with their capacity to use NADH [64] (see above), T. auensis and 622 

other members of subgroup F display an asparagine at the equivalent position, suggesting 623 

these enzymes preferentially uses NADPH. Because of this atypical combination of amino 624 

acids, the enzyme of T. auensis was therefore purified and characterized. 625 

Surprisingly, the elution profile using SEC at the end of the purification revealed that the 626 

enzyme elutes at 14.5 mL (Supplementary Figure S5). Such a value suggests that the 627 

enzyme does not behave as a tetramer (see above). The oligomeric state of the enzyme was 628 

further analysed using SEC-MALLS and by analytical ultra-centrifugation. Its theoretical 629 

molecular weight is  138 kDa for a tetrameric association. The protein elutes as a single peak 630 

on SEC with an elution volume of 13.8 ml. The experimental weight-averaged molecular 631 

mass was 56.4 ± 5 kDa (Figure 5A). Such a value is consistent with a dimeric species 632 

instead of a tetramer. The T. auensis enzyme oligomeric state was also analyzed using ultra-633 

centrifugation. The sedimentation coefficient S20,w profile shows a major peak of 4.67 +/-634 

 0.2 S with a frictional coefficient ratio of 1.29 that confirms it is a globular dimer (Figure 5B). 635 

Previous studies using ultra-centrifugation showed tetrameric MDH3 have S20,w values in the 636 

range 7.0-7.2 S [19, 69]. 637 

The experimental data show that the enzyme is able to reduce both OAA and PYR with 638 

NADPH (0.3 mM), but not with NADH. This dual capacity of substrate recognition strongly 639 

suggests a phenomenon of promiscuous enzymatic activity that could be due to the absence 640 

of canonical discriminating residue Q or R at position 102. The W. conf HicDH with no 641 

canonical (OAA/PYR) substrate discriminating residue at position 102 was shown to be able 642 

to use 2-Oxoisocaproate 2-oxocaproate, 2-phenylpyruvate in addition to PYR (Feil, et al. 643 

1994). None of these compounds were recognized by the T. aue enzyme. 644 

In the presence of OAA, the hyperbolic profile for activity of the enzyme is consistent with an 645 

MDH profile. It has a maximal activity of 19 U.mg-1 and a Km value for OAA of 8.5 mM (Figure 646 

5C). Such a Km value demonstrates a very low affinity for OAA, in contrast to most of stricto 647 

sensu MDH3 for which Km for OAA is below 0.3 mM [19, 58]. The capacity of OAA 648 

recognition by the enzyme of T. auensis is consistent with the presence of a serine at 649 

position 246, as in MDH3 enzymes. Unexpectedly, this enzyme catalyzes also PYR oxidation 650 

using NADPH with a sigmoid profile as in the case of homotropic activation of allosteric 651 

NADH-dependent LDH [10]. The enzyme has a maximal specific activity of 94 u.mg-1, a Hill' 652 

coefficient of 1.9 and a Khalf (Km) value for PYR of 45 mM  indicating a cooperative 653 
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substrate binding and a low affinity for this substrate (Figure 5D). It is assumed that the 654 

concentration of free OAA within cells of living organisms is very low, because it is 655 

continuously recycled in the TCA cycle [70]. Therefore, the functionality of the T. auensis 656 

enzyme as MDH is crippled by its high Km value for OAA. In the proteome of T. auensis, 657 

another protein (C4LAG8 UniProt) is assigned by sequence homology to a MDH1, 658 

suggesting it acts as the “true” MDH.  659 

With stricto sensu allosteric LDH, the maximal catalytically efficiency is achieved in the 660 

presence of the allosteric effector fructose 1, 6 bis-phosphate (FBP), which induces a strong 661 

favorable shift of affinity for PYR toward sub millimolar value [10]. The effect of FBP was 662 

assessed on the T. auensis enzyme. It did not induce any significant activation effect. Recall 663 

that in LDH, FBP binding occurs at interfaces between the dimer of dimers, which makes the 664 

final tetrameric assembly [30]. Because the T. auensis protein is a dimer, the condition to 665 

create an FBP-binding site is not achieved. As a conclusion of this functional investigation, 666 

T. auensis enzyme, displays a new unexpected behavior. It corresponds to the first 667 

description of a dimeric NADPH-dependent LDH of low efficiency that solely displays 668 

homotropic activation. 669 

 670 

4. Discussion 671 

Gene duplication is considered as one of the main evolutionary forces that favors the 672 

diversification of protein function [71]. A duplication event can lead to (i) the amplification of 673 

the preexisting function due to multiple copies, (ii) the specialization through the 674 

subfunctionalization of one of the two resulting paralogues, or (iii) the emergence of a novel 675 

function owing to the accumulation of key mutations via the neofunctionalization of one of the 676 

two paralogues [72]. In the super family of LDH / MDH, it was suggested that the emergence 677 

of canonical LDH resulted from the duplication of an ancestral tetrameric MDH. After the 678 

duplication, one of the paralogues kept the ancestral function and is at the origin of the 679 

MDH3 subfamily, while the second paralogue acquired the capacity to transform PYR into 680 

lactate [17]. 681 

Our in-depth investigation of the huge LDH / MDH superfamily shows that the family of 682 

LDH / MDH3 could be split into three main groups accordingly to the combination of the three 683 

amino acids involved in substrate binding and differentiation. They correspond to (i) the 684 

stricto sensu tetrameric MDH3 that display the combination R102, A/S246, and M199 and 685 

recognize OAA with a high affinity, (ii) an intermediate group gathering very diverse enzymes 686 

with respect to the nature of amino acids found at positions 102, 199, and 246, oligomeric 687 

states, coenzyme use, and substrate specificities and affinities, and (iii) the stricto sensu 688 

tetrameric LDH that mostly harbor Q102, D/E199, and T246, and that use PYR as substrate 689 

(Supplementary Table S3). 690 
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Our analysis indicates also that the evolutionary history of the LDH / MDH3 family was 691 

heavily impacted by HGT, including HGT across the three Domains of Life. Furthermore, 692 

there is no or very few taxonomic redundancies between LDH and MDH3 (Figure 4 and 693 

Supplementary Figure S4), as expected if these two subfamilies derived from a duplication 694 

event. These results challenge previous hypotheses to explain the emergence of canonical 695 

LDH and MDH3 from a duplication event [17]. A more likely scenario would be that during the 696 

diversification of MDH3, a subgroup of sequences, which is at the origin of the intermediate 697 

group, has progressively acquired the capacity to use PYR instead of OAA. A series of 698 

substitution events affecting important residues for the enzymatic activity, relaxed the strong 699 

affinity for OAA, allowing accommodating for other substrates and led to the creation of 700 

reservoir of enzymes of various oligomeric states, with different affinities and substrate 701 

differentiation capacities (Figure 6). In particular, the replacement of the alanine or the serine 702 

by a threonine at position 246, would have been a permissive event for the future evolution 703 

toward LDH. Indeed, T246 is considered as unfavorable for OAA binding [73, 74]. The 704 

conservation of R102 in archaeal proteins belonging to the intermediate group, could explain 705 

why these enzymes are always functional MDH even if they display for most of them T246. 706 

This observation confirms that R102 is the most efficient amino acid to define MDH 707 

functionality. 708 

The role of subfunctionalization that is related to functional promiscuity cannot be ignored as 709 

playing a role in the evolution of LDH and MDH. Indeed, a previous work showed that the 710 

archaeal I. islandicus MDH belonging in the intermediate group has a promiscuous LDH low 711 

activity [19]. Noticed this sequence harbors threonine at position 246. The present work 712 

revealed that another enzyme from the intermediate group, C4LFJ3 from T. auensis (with a 713 

P102, M199, and S246 signature) could recognize both OAA and PYR, the substrates typical 714 

of MDH and LDH, with low affinity. The MDH from T. carboxydivorans (with a R102, M199 715 

and T246 signature) has a low affinity for OAA, suggesting that the decrease of affinity for 716 

the main substrate of MDH was very likely one of the steps that contributed to favor the 717 

emergence of LDH. Eventually, such a phenomenon could have been amplified so that the 718 

MDH function is fully abolished. This likely happened in the subgroups of sequences that do 719 

not display an R at position 102. The characterization of the enzyme from S. ruminantium 720 

demonstrates it is an LDH with low PYR affinity and which no longer recognize OAA. Noticed 721 

that the subgroup G, that encompasses sequences harboring the three residues found in 722 

sensu stricto LDH and the experimentally characterized LDH enzyme from Thermotoga 723 

maritima [75], corresponds likely to LDH enzymes. 724 

Previous studies focused the LDH / MDH superfamily indicated that LDH functionality 725 

evolved independently four times from MDH enzymes [17, 21, 22, 25]. Through the 726 

characterization of the P. limnophila enzyme, we disclose the first case of conversion of LDH 727 

Jo
urn

al 
Pre-

pro
of



21 

 

toward MDH. However, it occurred very rarely during the functional diversification of the 728 

LDH / MDH superfamily. By revealing new cases of functional changes from MDH toward 729 

LDH, the present work demonstrates that this phenomenon is not as rare as previously 730 

thought. These functional changes are consistent with an enzyme evolution hypothesis, 731 

which proposes that functional promiscuity and conformational diversity are strong drivers of 732 

protein evolution [76]. Accordingly, the emergence of stricto sensu LDH could have resulted 733 

from the neofunctionalization of an NADH-dependent enzyme, with a T246 signature, from 734 

the intermediate group with a low (or abolished) affinity for OAA and/or a low affinity for PYR. 735 

The fixation of an acidic amino acid (D or E) at position 199 promoting charge neutrality 736 

within the catalytic site and the acquisition of Q102, for which the neutral chain interacts with 737 

the neutral PYR methyl group, were the last steps to favor an efficient PYR recognition as 738 

observed in stricto sensu LDH. Altogether, our results confirmed that the action of mutations 739 

relies strongly on epistasis, i.e. the amplitude of the effect depends on the sequence of the 740 

rest of the protein acids [77]. This may explain why attempts to transform tetrameric MDH3 741 

into LDH on the basis of unique R102 to Q mutation have encountered a limited success 742 

[28]. With respect to the role of the three positions analyzed in the present work, an efficient 743 

transformation would have been achieved likely, if the M199, ensuring the charge neutrality 744 

within the catalytic site, was replaced by an acidic amino acid at position 199. Finally, until 745 

the present work, the allosteric behavior was considered as constitutive of the tetrameric 746 

state in LDH, while a unique case of hidden allosteric capacity was reported for a MDH3 747 

enzyme [19]. The characterization of the enzyme from T. auensis demonstrates that, in the 748 

clade MDH3 / LDH, the minimal oligomeric state which is able to support homotropic 749 

activation is a dimer. 750 

 751 

5. Conclusion 752 

Our phylogenetic and experimental investigations disclose an unexpected diversity of 753 

LDH / MDH3 family and shed a new light on the evolution of this important family of 754 

enzymes. In particular, we were able to characterize representative enzymes of most of the 755 

subgroups that branch in-between stricto sensu LDH and MDH3, yet this is far from covering 756 

the whole diversity of these atypical enzymes. Biochemical, structural and dynamical 757 

investigations of members of the intermediate group are thus of primary importance to gain 758 

insights into the evolution of allostery and substrate recognition. Our data allow us to propose 759 

an evolutionary scenario for the emergence of LDH from MDH enzymes involving punctual 760 

and permissive substitutions at key positions slightly modified and relaxed the properties of 761 

MDH enzymes. In one of these intermediate lineages, the acquisition of a few critical 762 

residues, including a glutamine at position 102, hampered the recognition of PYR, a 763 

signature of stricto sensu LDH.  764 

Jo
urn

al 
Pre-

pro
of



22 

 

 765 

Acknowledgements 766 

We thank Drs Eric Girard, Fabio Sterpone, Jacques Coves, Caroline Barette, Caroline Mas, 767 

and Laura Eme for stimulating discussions and critical reading of the manuscript. This work 768 

used the platforms of the Grenoble Instruct center (ISBG, UMS 3518 CNRS-CEA-UJF-769 

EMBL) within the Grenoble Partnership for Structural Biology (PSB). This work also used the 770 

computing facilities of the CC LBBE/PRABI. 771 

 772 

Funding 773 

This work has been supported by the Agence Nationale de la Recherche (ANR-16-CE11-774 

0011-02). 775 

Jo
urn

al 
Pre-

pro
of



23 

 

Table 1. Summary of the experimental characterization of new members of the LDH / MDH3 family. 776 

     OAA PYR 

Strain (Taxonomy) 

Accession number – key residues 

Phylogenetic position Key residues Expected function 

/ Real function 

Coenzyme Maximal specific 

activity 

(Vmax, U mg-1) 

Km 

(mM) 

Maximal specific 

activity 

(Vmax, U mg-1) 

Km 

(mM) 

Methanosarcina mazei 

(Archaea, Methanosarcinales) Q8PVJ7 
MDH3 stricto sensu R102, M199, A246 MDH / MDH 

NADH 

NADPH 

301 

- 

0.26 

- 

- 

- 

- 

- 

Thermaerobacter marianensis 

(Bacteria, Firmicutes) E6SLT2 
MDH3 stricto sensu R102, M199, A246 MDH / MDH 

NADH 

NADPH 

402 

- 

0.11 

- 

- 

- 

- 

- 

Aquifex aeolicus 

(Bacteria, Aquificales) O67655 
MDH3 stricto sensu R102, M199, A246 MDH / MDH 

NADH 

NADPH 

510 

- 

- 

- 

- 

- 

- 

- 

Planctopirus limnophila 

(Bacteria, Planctomycetes) D5SXK9 
LDH stricto sensu R102, M199, A246 MDH / MDH 

NADH 

NADPH 

76 

- 

0.05 

- 

- 

- 

- 

- 

Pyrobaculum aerophilum 

(Archaea, Thermoproteales) Q8ZVB2 
IG – subgroup B R102, M199, T246 MDH / MDH 

NADH 

NADPH 

254 

- 

0.10 

- 

- 

- 

- 

- 

Thermosinus carboxydivorans 

(Bacteria, Firmicutes) A1HSK3 
IG – in-between E and F R102, M199, T246 MDH / MDH 

NADH 

NADPH 

368 

- 

2.50 

- 

- 

- 

- 

- 

Tolumonas auensis 

(Bacteria, Gammaproteobacteria) C4LFJ3 
IG – subgroup F P102, M199, S246 ? / LDH 

NADH 

NADPH 

- 

19 

- 

8.50 

- 

94 

- 

45 

Methanopyrus kandleri 

(Archaea, Methanopyrales) Q8TWG5 
IG – subgroup I R102, M199, S246 MDH / MDH 

NADH 

NADPH 

nd 

123 

- 

0.10 

- 

- 

- 

- 

Ignicoccus hospitalis 

(Archaea, Desulfurococcales) A8ABY7 
IG – subgroup J R102, A199, T246 MDH / MDH 

NADH 

NADPH 

253 

- 

0.18 

- 

- 

- 

- 

- 

Selenomonas ruminantium 

(Bacteria, Firmicutes) Q9EVR0 
IG – subgroup L I102, A199, T246 ? / LDH 

NADH 

NADPH 

- 

- 

- 

- 

130 

- 

2.0 

- 

IG = intermediate group, nd = not determined, “-“ = no significant activity detected. 777 
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 779 

Figure legends 780 

 781 

Figure 1. Phylogeny of LDH / MDH superfamily. 782 

The tree encompasses 12,493 sequences longer than 230 and shorter than 430 amino acid 783 

positions. The three main families are represented with different colours: MDH1 in brown 784 

(aLRT support = 0.936), dimeric MDH2 in purple (aLRT support = 0.991), and MDH3 and 785 

LDH (aLRT support = 0.892). Sequences from Archaea are represented in red, Bacteria in 786 

green, and Eucarya in orange. 787 

 788 

Figure 2. LDH / MDH superfamily distribution in the three Domains of Life. 789 

Taxonomic distribution of LDH / MDH superfamily across the three Domains of Life: (A) 790 

MDH1, (B) MDH2, (C) MDH3 / LDH / HicDH, and (D) all sequences. Distribution of MDH1, 791 

MDH2, MDH3 / LDH / HicDH in Archaea (E), Bacteria (F), Eucarya (G), and in the three 792 

Domains of Life (H). 793 

 794 

Figure 3. Taxonomic distribution of MDH1, MDH2, LDH / MDH3 family sequences. 795 

The colour scale indicates the proportion of proteomes containing at least one sequence of 796 

the family (white = not present, dark orange = present in all members). 797 

 798 

Figure 4. Unrooted maximum likelihood phylogeny of the LDH / MDH3 family. 799 

(A) Full tree showing the three main groups of LDH / MDH3 enzymes: the LDH stricto sensu 800 

(blue branches) that harbour the three amino acids allowing the recognition and binding of 801 

PYR (Q102, D199/E199, and T246), the MDH3 stricto sensu (pink branches) that harbour 802 

the two amino acids allowing the recognition and binding of OAA (R102, and SA46/S246), 803 

and the intermediate group (black branches) that harbour various combination of these 804 

amino acids. 805 

(B) Zoom on the intermediate group. LDH and MDH3 stricto sensu have been collapsed.  806 

The tree was inferred with the 1,635 sequences present in 2,272 representative proteomes. 807 

In both trees, sequences from Archaea are represented in red, Bacteria in green, and 808 

Eucarya in orange. The scale bar represents the average number of substitutions per site. 809 

Circles at branch correspond to ultrafast bootstrap values. For clarity, values lower than 90% 810 

were omitted. Critical residues involved in substrate recognition and functional characterized 811 
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enzymes are mapped with dark blue triangles. The most internal circle indicates a Q (filled 812 

triangles) or a R (empty triangles) at position 102, corresponding to lactate or malate 813 

recognition, respectively. The second circle highlights a T (filled triangles) or a S/A (empty 814 

triangles) at position 246, corresponding to lactate or malate recognition, respectively. The 815 

filled triangles on third circle design an acidic residue (D or E) at position 199 that ensure 816 

charge neutrality within the catalytic site. Light grey triangles on the fourth circle design the 817 

position of experimentally characterized LDH (filled triangles) and MDH3 (empty triangles) 818 

from previous studies (Supplementary Table S3). Black triangles on the fifth circle indicate 819 

the position of experimentally characterized LDH (filled triangles) and MDH3 (empty 820 

triangles) in this study. 821 

 822 

Figure 5. Properties of Tolumonas auensis enzyme. 823 

(A) Oligomeric state determination of the T. auensis enzyme using SEC-MALLS analysis. The 824 

chromatogram shows the elution profile monitored by excess refractive index (left ordinate 825 

axis) and the molecular weight as dashed line (right ordinate axis) derived from MALLS and 826 

refractometry measurements. The estimated average molecular weight is indicated on the 827 

graph. (B) Sedimentation profile monitored by absorbance at 280 nm. (C) and (D) Enzymatic 828 

activity profiles of T. auensis enzyme using Oxaloacetate or Pyruvate respectively. 829 

Measurements were done in the presence of the indicated concentrations of substrates with 830 

NADPH as coenzyme.  831 

 832 

Figure 6. Scheme of the functional evolution within the MDH/LDH superfamily. 833 

The different groups of enzymes defined on the basis of three keys residues are indicated. 834 

The pink arrow shows the variation of oxaloacetate (OAA) affinity between the various MDHs 835 

groups: from high (solid line) to low (dashed line) values. The blue arrow illustrates the 836 

selection of LDH functionality due to pyruvate usage. The variation of the three important 837 

residues involved in substrate recognition are indicated. Only two of the various combination 838 

that can be observed within the intermediate group are shown.   839 

 840 
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Thermoplasmatales archaeon A-plasma@T0N509|T0N509 9EURY~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales
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Nocardioides sp PD653@A0A1V1W9H6|A0A1V1W9H6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Bacillus sp V5-8f@A0A2N5MDK4|A0A2N5MDK4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Brachybacterium sp SW0106-09@A0A0M8KQG9|A0A0M8KQG9 9MICO~Bacteria Actinobacteria Micrococcales Dermabacteraceae Brachybacterium
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Halanaerobium saccharolyticum subsp saccharolyticum DSM 6643@M5E085|M5E085 9FIRM~Bacteria Firmicutes Clostridia Halanaerobiales Halanaerobiaceae Halanaerobium
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Williamwhitmania taraxaci@A0A1G6H1S5|A0A1G6H1S5 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Williamwhitmaniaceae Williamwhitmania
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Lysinibacillus xylanilyticus@A0A0K9F7V5|A0A0K9F7V5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Cellulosimicrobium cellulans J1@A0A1X7F273|A0A1X7F273 CELCE~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Cellulosimicrobium
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Maribacter sp strain HTCC2170/KCCM 42371@A4AWN8|A4AWN8 MARSH~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Maribacter
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Saccharopolyspora antimicrobica@A0A1I4RCM9|A0A1I4RCM9 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharopolyspora
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Anaerobacillus isosaccharinicus@A0A1S2LYE8|A0A1S2LYE8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anaerobacillus
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Actinophytocola xanthii@A0A1Q8CGU5|A0A1Q8CGU5 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae

Loxodonta africana African elephant@G3SSV5|G3SSV5 LOXAF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Afrotheria Proboscidea Elephantidae Loxodonta
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A0A2N0B9W7|A0A2N0B9W7 9LEPT~Bacteria Spirochaetes Leptospirales Leptospiraceae Leptospira

A
sp

e
rg

illu
s ve

rsico
lo

r C
B

S
 5

8
3
6
5
@

A
0
A

1
L
9
P

S
Y

2
|A

0
A

1
L
9
P

S
Y

2
 A

S
P

V
E

~
E

u
ka

ryo
ta

F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 E

u
ro

tio
m

yce
te

s E
u
ro

tio
m

yce
tid

a
e
 E

u
ro

tia
le

s A
sp

e
rg

illa
ce

a
e
 A

sp
e
rg

illu
s

T
ri
c
h
o
m

o
n
a
s
 v

a
g
in

a
lis

@
A

2
F

IP
9
|A

2
F

IP
9
 T

R
IV

A
~

E
u
k
a
ry

o
ta

 P
a
ra

b
a
s
a
lia

 T
ri
c
h
o
m

o
n
a
d
id

a
 T

ri
c
h
o
m

o
n
a
d
id

a
e
 T

ri
c
h
o
m

o
n
a
s

E
c
h
in

o
c
o
c
c
u
s
 m

u
lt
ilo

c
u
la

ri
s
 F

o
x
 t
a
p
e
w

o
rm

@
A

0
A

0
6
8
Y

0
8
2
|A

0
A

0
6
8
Y

0
8
2
 E

C
H

M
U

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 P

la
ty

h
e
lm

in
th

e
s
 C

e
s
to

d
a
 E

u
c
e
s
to

d
a
 C

y
c
lo

p
h
y
lli

d
e
a
 T

a
e
n
iid

a
e
 E

c
h
in

o
c
o
c
c
u
s

P
s
e
u
d
o
v
ib

rio
 a

x
in

e
lla

e
@

A
0
A

1
6
6
A

0
S

7
|A

0
A

1
6
6
A

0
S

7
 9

R
H

O
B

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 P

s
e
u
d
o
v
ib

rio

Candidatus Planktophila vernalis@
A0A249KU71|A0A249KU71 9ACTN~Bacteria Actinobacteria Candidatus Nanopelagicales Candidatus Nanopelagicaceae Candidatus Planktophila

Rhodococcus sp OK302@A0A235GEH1|A0A235GEH1 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus
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Desulfonatronospira thiodismutans ASO3-1@D6SLF7|D6SLF7 9DELT~Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfohalobiaceae Desulfonatronospira

Parcubacteria group bacterium GW2011 GWA2 43 13@A0A0G1G3A2|A0A0G1G3A2 9BACT~Bacteria unclassified Parcubacteria group
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Acholeplasma palmae strain ATCC 49389/J233@U4KRV9|U4KRV9 ACHPJ~Bacteria Tenericutes Mollicutes Acholeplasmatales Acholeplasmataceae Acholeplasma
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Thermoplasmatales archaeon B DKE@A0A218ZSF0|A0A218ZSF0 9EURY~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales

P
ycnoporus cinnabarinus C

innabar-red polypore T
ram

etes cinnabarina@
A
0A

060S
7U

3|A
0A

060S
7U

3 P
Y
C

C
I~

E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes

P
olyporales P

olyporaceae T
ram

etes

L
a
ct

o
b
a
ci

llu
s 

xi
a
n
g
fa

n
g
e
n
si

s@
A

0
A

0
R

2
M

B
E

3
|A

0
A

0
R

2
M

B
E

3
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

L
e
n
tib

a
cte

r a
lg

a
ru

m
@

A
0
A

1
H

3
H

S
1
5
|A

0
A

1
H

3
H

S
1
5
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 L

e
n
tib

a
cte

r

Pseudanabaena biceps PCC 7429@
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Coxiellaceae bacterium@A0A2E9Z7I7|A0A2E9Z7I7 9COXI~Bacteria Proteobacteria Gammaproteobacteria Legionellales Coxiellaceae
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A4HAC1|A4HAC1 LEIBR~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania Leishmania braziliensis species complex

Legionella longbeachae serogroup 1 strain NSW150@D3HLG7|D3HLG7 LEGLN~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Cavia porcellus Guinea pig@A0A286XIP7|A0A286XIP7 CAVPO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Caviidae Cavia
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Selenomonas sputigena strain ATCC 35185/DSM 20758/VPI D19B-28@
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Paenibacillus sp FSL R7-0331@A0A089M8H8|A0A089M8H8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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I~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

M
yc

o
p
la

sm
a
 s

yn
o
vi

a
e
 s

tr
a
in

 5
3
@

Q
4
A

5
V

1
|Q

4
A

5
V

1
 M

Y
C

S
5
~
B

a
ct

e
ri
a
 T

e
n
e
ri
cu

te
s 

M
o
lli

cu
te

s 
M

yc
o
p
la

sm
a
ta

ce
a
e
 M

yc
o
p
la

sm
a

H
a
e
m

o
p
h
ilu

s p
a
ra

h
a
e
m

o
lyticu

s H
K

3
8
5
@

I3
D

B
V

5
|I3

D
B

V
5
 H

A
E

P
H

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 G

a
m

m
a
p
ro

te
o
b
a
cte

ria
 P

a
ste

u
re

lla
le

s P
a
ste

u
re

lla
ce

a
e
 H

a
e
m

o
p
h
ilu

s

P
s
e
u
d
o
rh

iz
o
b
iu

m
 p

e
la

g
ic

u
m

@
A

0
A

0
8
1
M

L
P

1
|A

0
A

0
8
1
M

L
P

1
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 R

h
iz

o
b
ia

c
e
a
e
 R

h
iz

o
b
iu

m
/A

g
ro

b
a
c
te

riu
m

 g
ro

u
p
 P

s
e
u
d
o
rh

iz
o
b
iu

m

C
an

di
da

tu
s 

Iz
im

ap
la

sm
a 

sp
 H

R
1@

A
0A

08
8T

4A
7|

A
0A

08
8T

4A
7 

9B
A
C

T
~B

ac
te

ria
 T

en
er

ic
ut

es
 C

an
di

da
tu

s 
Iz

im
ap

la
sm

a

Takifugu ru
bripes Japanese pufferfis

h Fugu ru
bripes@H2TQL3|H2TQL3 TAKRU~Eukaryota Metazoa Chordata Craniata Verte

brata Euteleostomi Actinopterygii N
eopterygii T

eleostei N
eoteleostei Acanthomorphata Eupercaria Tetra

odontifo
rm

es Tetra
dontoidea Tetra

odontid

T
h
e
ile

ria
 p

a
rva

 E
a
st co

a
st fe

ve
r in

fe
ctio

n
 a

g
e
n
t@

Q
4
N

6
I8

|Q
4
N

6
I8

 T
H

E
P
A

~
E

u
ka

ryo
ta

 A
lve

o
la

ta
 A

p
ico

m
p
le

xa
 A

co
n
o
id

a
sid

a
 P

iro
p
la

sm
id

a
 T

h
e
ile

riid
a
e
 T

h
e
ile

ria

O
re

o
ch

ro
m

is
 n

ilo
tic

u
s 

N
ile

 t
ila

p
ia

 T
ila

p
ia

 n
ilo

tic
a
@

I3
IY

A
4
|I
3
IY

A
4
 O

R
E

N
I~

E
u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
E

u
te

le
o
st

o
m

i A
ct

in
o
p
te

ry
g
ii 

N
e
o
p
te

ry
g
ii 

Te
le

o
st

e
i N

e
o
te

le
o
st

e
i A

ca
n
th

o
m

o
rp

h
a
ta

 O
va

le
n
ta

ri
a
 C

ic
h
lo

m
o
rp

h
a
e
 C

ic
h
lif

o
rm

e
s 

C
ic

h
lid

a
e
 A

fr
ic

a
n

M
ic

ra
c
ti
n
iu

m
 c

o
n
d
u
c
tr

ix
@

A
0
A

2
P

6
V

C
H

3
|A

0
A

2
P

6
V

C
H

3
 9

C
H

L
O

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 C

h
lo

ro
p
h
y
ta

 T
re

b
o
u
x
io

p
h
y
c
e
a
e
 C

h
lo

re
lla

le
s
 C

h
lo

re
lla

c
e
a
e
 C

h
lo

re
lla

 c
la

d
e
 M

ic
ra

c
ti
n
iu

m

Saccharom
yces arboricola strain H-6/AS 23317/CBS 10644 Yeast@

J8Q
015|J8Q

015 SACAR~Eukaryota Fungi Dikarya Ascom
ycota Saccharom

ycotina Saccharom
ycetes Saccharom

ycetales Saccharom
ycetaceae Saccharom

yces

L
e
ish

m
a
n
ia

 m
a
jo

r@
Q

4
Q

D
F

0
|Q

4
Q

D
F

0
 L

E
IM

A
~
E

u
ka

ryo
ta

 E
u
g
le

n
o
zo

a
 K

in
e
to

p
la

stid
a
 T

ryp
a
n
o
so

m
a
tid

a
e
 L

e
ish

m
a
n
iin

a
e
 L

e
ish

m
a
n
ia

Glossina austeni S
avannah tsetse fly

@
A0A1A9UJ90|A0A1A9UJ90 G

LOAU~Eukaryota
Metazoa Ecdysozoa Arth

ropoda H
exapoda In

secta Pterygota N
eoptera H

olometabola D
iptera Brachycera M

uscomorpha H
ippoboscoidea G

lossinidae G
lossina

S
p
iz

e
llo

m
y
c
e
s
 p

u
n
c
ta

tu
s
 s

tr
a
in

 D
A

O
M

 B
R

1
1
7
@

A
0
A

0
L
0
H

C
U

6
|A

0
A

0
L
0
H

C
U

6
 S

P
IP

D
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
F

u
n
g
i 
in

c
e
rt

a
e
 s

e
d
is

 C
h
y
tr

id
io

m
y
c
o
ta

 C
h
y
tr

id
io

m
y
c
e
te

s
 S

p
iz

e
llo

m
y
c
e
ta

le
s
 S

p
iz

e
llo

m
y
c
e
ta

c
e
a
e
 S

p
iz

e
llo

m
y
c
e
s

A
e
ro

m
o
n
a
s
 s

p
 R

U
3
9
B

@
A

0
A

1
N

6
W

T
E

2
|A

0
A

1
N

6
W

T
E

2
 9

G
A

M
M

~
B

a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ri
a
 A

e
ro

m
o
n
a
d
a
le

s
 A

e
ro

m
o
n
a
d
a
c
e
a
e
 A

e
ro

m
o
n
a
s

Candidatus Omnitrophica bacterium CG1 02 43 210@A0A1J4Z605|A0A1J4Z605 9BACT~Bacteria Candidatus Omnitrophica
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Blastocystis hominis@
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Ruminiclostridium cellobioparum subsp termitidis CT1112@S0FJ08|S0FJ08 CLOCB~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Ruminiclostridium
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B4GC10|B4GC10 DROPE~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

Thermosediminibacter oceani strain ATCC BAA-1034/DSM 16646/JW/IW-1228P@D9RXX0|D9RXX0 THEOJ~Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacterales Family IIIIncertae Sedis Thermosediminibacter

Propionibacteriaceae bacterium NML 130396@A0A255GQD5|A0A255GQD5 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae

Streptomyces aidingensis@A0A1I1EF18|A0A1I1EF18 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bifidobacterium myosotis@A0A261FEY5|A0A261FEY5 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Butyricicoccus pullicaecorum 12@R8W5K8|R8W5K8 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Butyricicoccus

Anaerotruncus sp CAG390@R7EXD5|R7EXD5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaerotruncus environmental samples
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Campylobacteraceae bacterium 4484 4@A0A1Y1RCA1|A0A1Y1RCA1 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae
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Eubacterium sp CAG274@R6P9L6|R6P9L6 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium environmental samples

Caldithrix sp RBG 13 44 9@A0A1F4N3Q7|A0A1F4N3Q7 9BACT~Bacteria Calditrichaeota Calditrichae Calditrichales Calditrichaceae Caldithrix

S
tro

n
g
y
lo

id
e
s
 ra

tti P
a
ra

s
itic

 ro
u
n
d
w

o
rm

@
A

0
A

0
9
0
L
K

A
7
|A

0
A

0
9
0
L
K

A
7
 S

T
R

R
B

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 N

e
m

a
to

d
a
 C

h
ro

m
a
d
o
re

a
 R

h
a
b
d
itid

a
 T

y
le

n
c
h
in

a
 P

a
n
a
g
ro

la
im

o
m

o
rp

h
a
 S

tro
n
g
y
lo

id
o
id

e
a
 S

tro
n
g
y
lo

id
id

a
e
 S

tro
n
g
y
lo

id
e
s

Eutypa lata strain U
C
R
-EL1 G

rapevine dieback disease fungus Eutypa arm
eniacae@

M
7SEW

0|M
7SEW

0 EU
TLA~Eukaryota Fungi D

ikarya Ascom
ycota Pezizom

ycotina Sordariom
ycetes Xylariom

ycetidae Xylariales D
iatrypaceae Eutypa

P
y
re

n
o
c
h
a
e
ta

 s
p
 D

S
3
s
A

Y
3
a
@

A
0
A

1
7
8
E

B
L
8
|A

0
A

1
7
8
E

B
L
8
 9

P
L
E

O
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 D

o
th

id
e
o
m

y
c
e
te

s
 P

le
o
s
p
o
ro

m
y
c
e
ti
d
a
e
 P

le
o
s
p
o
ra

le
s
 P

le
o
s
p
o
ri
n
e
a
e

C
u
c
u
rb

it
a
ri
a
c
e
a
e
 P

y
re

n
o
c
h
a
e
ta

Candidatus Om
nitrophica bacterium

 CG11 big fil rev 8 21 14 0 20 45 26@
A0A2H0LRD6|A0A2H0LRD6 9BACT~Bacteria Candidatus Om

nitrophica

A
c
id

ih
a
lo

b
a
c
te

r p
ro

s
p
e
ru

s
@

A
0
A

1
A

6
C

7
H

2
|A

0
A

1
A

6
C

7
H

2
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a

c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 C

h
ro

m
a
tia

le
s
 E

c
to

th
io

rh
o
d

o
s
p
ira

c
e
a
e
 A

c
id

ih
a
lo

b
a
c
te

r

P
ro

p
io

n
is

p
o

ra
 v

ib
ri
o
id

e
s
@

A
0
A

1
H

8
U

P
Q

3
|A

0
A

1
H

8
U

P
Q

3
 9

F
IR

M
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 N

e
g
a
ti
v
ic

u
te

s
 S

e
le

n
o
m

o
n
a

d
a
le

s
 S

p
o
ro

m
u

s
a
c
e
a
e
 P

ro
p
io

n
is

p
o
ra

C
lo

s
tr

id
iu

m
 b

e
ije

ri
n
c
k
ii 

s
tr

a
in

 A
T

C
C

 5
1
7
4
3
/N

C
IM

B
 8

0
5
2
 C

lo
s
tr

id
iu

m
 a

c
e
to

b
u
ty

lic
u
m

@
A

6
M

0
Q

2
|A

6
M

0
Q

2
 C

L
O

B
8
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 C

lo
s
tr

id
ia

 C
lo

s
tr

id
ia

le
s
 C

lo
s
tr

id
ia

c
e
a
e
 C

lo
s
tr

id
iu

m

P
a
ra

b
a
c
te

ro
id

e
s
 s

p
 A

n
2
7
7
@

A
0
A

1
Y

4
D

1
D

5
|A

0
A

1
Y

4
D

1
D

5
 9

B
A

C
T

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 T

a
n
n
e
re

lla
c
e
a
e
 P

a
ra

b
a
c
te

ro
id

e
s

Glossina brevipalpis@
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Thalassobacillus cyri@A0A1H4BNB4|A0A1H4BNB4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Thalassobacillus
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Gordonia rhizosphera NBRC 16068@K6W9P9|K6W9P9 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Haloplasma contractile SSD-17B@F7PU57|F7PU57 9BACT~Bacteria Haloplasmatales Haloplasmataceae Haloplasma
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Mycobacterium saskatchewanense@A0A1X2CCT6|A0A1X2CCT6 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium simiae complex
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Peptococcaceae bacterium SCADC1 2 3@A0A086YL03|A0A086YL03 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae
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Candidatus Dependentiae bacterium@A0A2A4WWG7|A0A2A4WWG7 9BACT~Bacteria Candidatus Dependentiae
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Tessaracoccus oleiagri@
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Ailuropoda melanoleuca Giant panda@D2HU89|D2HU89 AILME~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Caniformia Ursidae Ailuropoda
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Psychrobacillus sp OK028@A0A1G9VSG9|A0A1G9VSG9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Psychrobacillus
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Campylobacter lari strain RM2100/D67/ATCC BAA-1060@B9KGG0|B9KGG0 CAMLR~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Bacillus badius@A0A0C2Y9E6|A0A0C2Y9E6 BACBA~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Candidatus Pacebacteria bacterium CG10 big fil rev 8 21 14 0 10 40 26@A0A2H0SXC7|A0A2H0SXC7 9BACT~Bacteria Candidatus Pacebacteria
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Gordonia bronchialis strain ATCC 25592/DSM 43247/JCM 3198/NCTC 10667 Rhodococcus bronchialis@D0L910|D0L910 GORB4~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia

M
e
th

a
n
o
b
a
c
te

riu
m

 c
o
n
g
o
le

n
s
e
@

A
0
A

1
D

3
L
3
H

5
|A

0
A

1
D

3
L
3
H

5
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 M
e
th

a
n
o
m

a
d
a
 g

ro
u
p
 M

e
th

a
n
o
b
a
c
te

ria
 M

e
th

a
n
o
b
a
c
te

ria
le

s
 M

e
th

a
n
o
b
a
c
te

ria
c
e
a
e
 M

e
th

a
n
o
b
a
c
te

riu
m

T
y
to

 a
lb

a
 B

a
rn

 o
w

l@
A

0
A

0
9
3
E

V
Q

4
|A

0
A

0
9
3
E

V
Q

4
 T

Y
T
A

L
~

E
u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i A

rc
h
e
lo

s
a
u
ria

 A
rc

h
o
s
a
u
ria

 D
in

o
s
a
u
ria

 S
a
u
ris

c
h
ia

 T
h
e
ro

p
o
d
a
 C

o
e
lu

ro
s
a
u
ria

 A
v
e
s
 N

e
o
g
n
a
th

a
e
 S

trig
ifo

rm
e
s
 T

y
to

n
id

a
e
 T

y
to

Calothrix sp NIES-2098@A0A1Z4FXI1|A0A1Z4FXI1 9CYAN~Bacteria Cyanobacteria Nostocales Rivulariaceae Calothrix
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Streptomyces roseochromogenus subsp oscitans DS 12976@V6KJJ5|V6KJJ5 STRRC~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Humibacillus sp DSM 29435@A0A1E8CS98|A0A1E8CS98 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Humibacillus
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Nonomuraea maritima@A0A1G9A4F3|A0A1G9A4F3 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Nonomuraea

Heterocephalus glaber Naked mole rat@G5C181|G5C181 HETGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Heterocephalus
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Flavobacterium aurantiibacter@A0A255ZWR3|A0A255ZWR3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

G
a
rd

n
e
re

lla
 v

a
g
in

a
lis

 6
4
2
0
B

@
I4

L
P

2
7
|I
4
L
P

2
7
 G

A
R

V
A

~
B

a
ct

e
ri
a
 A

ct
in

o
b
a
ct

e
ri
a
 B

ifi
d
o
b
a
ct

e
ri
a
le

s 
B

ifi
d
o
b
a
ct

e
ri
a
ce

a
e
 G

a
rd

n
e
re

lla

Winogradskyella sp RHA 55@A0A1H1US38|A0A1H1US38 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Firmicutes bacterium CAG646@R5R5F1|R5R5F1 9FIRM~Bacteria Firmicutes environmental samples
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Leishmania major@
Q4Q3J2|Q4Q3J2 LEIMA~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania
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Nocardia sp NRRL S-836@A0A0N0T791|A0A0N0T791 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Nocardia
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Erysipelothrix rhusiopathiae strain Fujisawa@F5WQW3|F5WQW3 ERYRF~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Erysipelothrix

Aeromicrobium sp PE09-221@A0A200HEL8|A0A200HEL8 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Aeromicrobium
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Campylobacter avium LMG 24591@A0A222MXQ3|A0A222MXQ3 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Novibacillus thermophilus@A0A1U9K4T2|A0A1U9K4T2 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Novibacillus
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Candidatus Omnitrophica bacterium CG07 land 8 20 14 0 80 42 15@A0A2J0KV74|A0A2J0KV74 9BACT~Bacteria Candidatus Omnitrophica
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Lachnospiraceae bacterium 3-2@R9MF80|R9MF80 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae
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Microbispora sp ATCC PTA-5024@W2EL09|W2EL09 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Microbispora
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Flavobacteria bacterium GWA2 35 26@A0A1G0ALJ2|A0A1G0ALJ2 9BACT~Bacteria Bacteroidetes Flavobacteriia
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Virgibacillus phasianinus@A0A220U4E4|A0A220U4E4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Virgibacillus
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Corynebacterium renale@A0A2A9DN76|A0A2A9DN76 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Saccharothrix sp NRRL B-16348@A0A0N0TNT6|A0A0N0TNT6 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharothrix
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Batrachochytrium salamandrivorans@
A0A1S8VX68|A0A1S8VX68 9FUNG~Eukaryota Fungi Fungi incertae sedis Chytridiomycota Chytridiomycetes Rhizophydiales Rhizophydiales incertae sedis Batrachochytrium
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Mucilaginibacter sp PPCGB 2223@
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Isoptericola jiangsuensis@A0A2A9EUU0|A0A2A9EUU0 9MICO~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Isoptericola

Streptomyces sp strain SPB074@D6M5C9|D6M5C9 STRSH~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Acidovorax sp 62@A0A2G6YDM7|A0A2G6YDM7 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Comamonadaceae Acidovorax
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Omnitrophica WOR 2 bacterium RIFCSPHIGHO2 02 FULL 45 21@A0A1G1N1I8|A0A1G1N1I8 9BACT~Bacteria Candidatus Omnitrophica
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Agrococcus pavilio
nensis RW1@U1LC56|U1LC56 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agrococcus

Nocardia terpenica@A0A164NBL0|A0A164NBL0 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Nocardia
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Brevibacterium sandarakinum@A0A1H1UXR6|A0A1H1UXR6 9MICO~Bacteria Actinobacteria Micrococcales Brevibacteriaceae Brevibacterium

Ruminococcus sp CAG724@R5QCV7|R5QCV7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Hydrogenibacillus schlegelii Bacillus schlegelii@A0A132NBE7|A0A132NBE7 HYDSH~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Hydrogenibacillus

B
ra

ss
ic

a
 n

a
p
u
s 

R
a
p
e
@

A
0
A

0
7
8
F

R
J6

|A
0
A

0
7
8
F

R
J6

 B
R

A
N

A
~
E

u
ka

ry
o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
yt

a
 E

m
b
ry

o
p
h
yt

a
 T

ra
ch

e
o
p
h
yt

a
 S

p
e
rm

a
to

p
h
yt

a
 M

a
g
n
o
lio

p
si

d
a
 e

u
d
ic

o
ty

le
d
o
n
s 

G
u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
si

d
s 

m
a
lv

id
s 

B
ra

ss
ic

a
le

s 
B

ra
ss

ic
a
ce

a
e
 B

ra
ss

ic
e
a
e
 B

ra
ss

ic
a

R
u
e
g
e
ria

 m
a
rin

a
@

A
0
A

1
G

6
M

B
E

9
|A

0
A

1
G

6
M

B
E

9
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 R

u
e
g
e
ria

Saimiri boliviensis boliviensis Bolivian squirrel monkey@A0A2K6SHZ4|A0A2K6SHZ4 SAIBB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Saimiriinae Saimiri
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Candidatus Omnitrophica bacterium CG1 02 44 16@A0A1J4VJN2|A0A1J4VJN2 9BACT~Bacteria Candidatus Omnitrophica
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Streptomyces sp GKU 895@A0A1V4DPA6|A0A1V4DPA6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Pseudobutyrivibrio sp OR37@A0A1I3BVG9|A0A1I3BVG9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Pseudobutyrivibrio
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Calypte anna Anna's hummingbird Archilochus anna@A0A091HLL1|A0A091HLL1 CALAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Apodiformes Trochilidae Calyp
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Habropoda laboriosa@
A0A0L7RC97|A0A0L7RC97 9HYME~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Hymenoptera Apocrita Aculeata Apoidea Apidae Habropoda
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Lechevalieria xinjiangensis@A0A1H9BRJ4|A0A1H9BRJ4 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Lechevalieria

Desulfurobacterium indicum@A0A1R1MLC7|A0A1R1MLC7 9BACT~Bacteria Aquificae Desulfurobacteriales Desulfurobacteriaceae Desulfurobacterium
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Ruminococcus flavefaciens@A0A1K1PV55|A0A1K1PV55 RUMFL~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus

Flavivirga eckloniae@A0A2K9PTN9|A0A2K9PTN9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavivirga
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Lysinibacillus macroides@A0A0M9DHK7|A0A0M9DHK7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Cryobacterium flavum@A0A1H0DZC8|A0A1H0DZC8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Cryobacterium

Corvus brachyrhynchos American crow@A0A091EBW9|A0A091EBW9 CORBR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Passeriformes Corvoidea Corvidae Corvus
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Desulfotomaculum reducens strain MI-1@A4J898|LDH DESRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfotomaculum
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Propionispora vibrioides@
A0A1H8VCZ6|A0A1H8VCZ6 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Sporomusaceae Propionispora

Mycolicibacterium bacteremicum@A0A1W9YR96|A0A1W9YR96 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Microbacterium sp 69-10@A0A1Q3L622|A0A1Q3L622 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Pelecanus crispus Dalmatian pelican@A0A091TQD4|A0A091TQD4 PELCR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Pelecaniformes Pelecanidae Pelecanus
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Legionella nautarum@A0A0W0X334|A0A0W0X334 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Flavobacterium reichenbachii@A0A085ZNZ2|A0A085ZNZ2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Pedobacter hartonius@
A0A1H4GTJ6|A0A1H4GTJ6 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter
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Fukomys damarensis Damaraland mole rat Cryptomys damarensis@A0A091CMI7|A0A091CMI7 FUKDA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Fukomys

Microterricola viridarii@A0A0Y0PG72|A0A0Y0PG72 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microterricola
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Emticicia oligotrophica strain DSM 17448/GPTSA100-15@
I2EXZ7|I2EXZ7 EMTOG~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Emticicia

Treponema socranskii subsp socranskii VPI DR56BR1116 = ATCC 35536@U1GPN5|U1GPN5 TRESO~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Treponema
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Paenibacillus selenitireducens@A0A1T2XMC8|A0A1T2XMC8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Callithrix jacchus White-tufted-ear marmoset@F6UCT8|F6UCT8 CALJA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Callitric
hinae Callithrix Callithrix
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Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6MVQ6|A0A2K6MVQ6 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus
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Cohnella sp OV330@A0A1I0WNZ0|A0A1I0WNZ0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Cohnella

Leifsonia aquatica ATCC 14665@U2TCE8|U2TCE8 LEIAQ~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia
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Bacillus sp FJAT-27231@A0A0K9H4G0|A0A0K9H4G0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Bacillus campisalis@A0A0M2SW04|A0A0M2SW04 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Culex quinquefasciatus Southern house m
osquito

 Culex pungens@
B0XBA2|B0XBA2 CULQU~Eukaryota M

etazoa Ecdysozoa Arth
ropoda Hexapoda In

secta Pterygota Neoptera Holometabola Diptera Nematocera Culicoidea Culicidae Culicinae Culicini C
ulex Culex
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S09|A0A1W

4W
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Clostridium saccharobutylicum DSM 13864@U5MRG2|U5MRG2 CLOSA~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Limnochorda pilosa@A0A0K2SFY1|A0A0K2SFY1 9FIRM~Bacteria Firmicutes Limnochordia Limnochordales Limnochordaceae Limnochorda
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Varibaculum cambriense DORA 20@W1TT81|W1TT81 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Varibaculum
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Lysinibacillus xylanilyticus@A0A0K9FEG5|A0A0K9FEG5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Streptomyces sp PTY087I2@A0A1B9EIM7|A0A1B9EIM7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces sp CB01580@A0A1Q5HFD8|A0A1Q5HFD8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Prevotella sp CAG485@R7F6B4|R7F6B4 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Prevotellaceae Prevotella environmental samples
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Ruminococcus sp CAG254@R5V0K8|R5V0K8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Lacinutrix sp Bg11-31@A0A2K8XH28|A0A2K8XH28 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Lacinutrix
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Streptomyces agglomeratus@A0A1E5P7C1|A0A1E5P7C1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces rubrolavendulae@A0A1D8G5D0|A0A1D8G5D0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp M6-12@A0A2N5I5S8|A0A2N5I5S8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Bifidobacterium lemurum@A0A261FWG6|A0A261FWG6 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Krasilnikoviella flava@A0A1T5JFV1|A0A1T5JFV1 9MICO~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Krasilnikoviella
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P
enicillium

 vulpinum
@

A
0A

1V
6S

3N
1|A

0A
1V

6S
3N

1 9E
U
R
O

~E
ukaryota Fungi D

ikarya A
scom

ycota P
ezizom

ycotina E
urotiom

ycetes E
urotiom

ycetidae E
urotiales A

spergillaceae P
enicillium

N
itra

tire
d
u
c
to

r a
q
u
ib

io
d
o
m

u
s
 R

A
2
2
@

I5
C

4
F

0
|I5

C
4
F

0
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 P

h
y
llo

b
a
c
te

ria
c
e
a
e
 N

itra
tire

d
u
c
to

r

Oryza sativ
a subsp in

dica R
ice@

A2Y8B2|A
2Y8B2 O

RYSI~
Eukaryota V

irid
iplantae S

tre
ptophyta E

mbryophyta Tra
cheophyta S

perm
atophyta M

agnolio
psida Lilio

psida P
oales P

oaceae B
OP clade O

ryzoideae O
ryzeae O

ryzinae O
ryza O

ryza sativ
a

M
ass

ilia
 n

am
ucu

onensi
s@

A0A1I7
IZ

G
0|A

0A1I7
IZ

G
0 9

BU
R
K~Bact

eria
 P

ro
te

obact
eria

 B
eta

pro
te

obact
eria

 B
urk

hold
eria

le
s 

O
xa

lo
bact

era
ce

ae M
ass

ilia

Are
nim

onas o
ry

zit
erra

e D
SM

 2
1050 =

 Y
C6267@

A0A091AYD6|A
0A091AYD6 9

GAM
M

~Bacte
ria

 P
ro

te
obacte

ria
 G

am
m

apro
te

obacte
ria

 X
anth

om
onadales X

anth
om

onadace
ae A

re
nim

onas

Cyanobacterium aponinum strain PCC 10605@K9Z684|K9Z684 CYAAP~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Cyanobacteriaceae Cyanobacterium
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Paenibacillus alvei strain ATCC 6344/DSM 29/NBRC 3343/NCIMB 9371/NCTC 6352 Bacillus alvei@K4Z6S1|K4Z6S1 PAEA2~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Candidatus Pacebacteria bacterium CG 4 10 14 0 8 um filter 43 12@A0A2M7QV65|A0A2M7QV65 9BACT~Bacteria Candidatus Pacebacteria
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Halanaerobium hydrogeniformans Halanaerobium sp strain sapolanicus@E4RKP5|E4RKP5 HALHG~Bacteria Firmicutes Clostridia Halanaerobiales Halanaerobiaceae Halanaerobium
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Penicillium coprophilum@A0A1V6U9P9|A0A1V6U9P9 9EURO~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Eurotiomycetes Eurotiomycetidae Eurotiales Aspergillaceae Penicillium
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Eubacterium eligens strain ATCC 27750/VPI C15-48@C4Z795|C4Z795 EUBE2~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium
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Cellulomonas fimi strain ATCC 484/DSM 20113/JCM 1341/NBRC 15513/NCIMB 8980/NCTC 7547@F4H785|F4H785 CELFA~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

Bac
illu

s 
sp

 7
58

6-
K@

A0A
26

8E
8F

3|
A0A

26
8E

8F
3 

9B
AC

I~
Bac

te
ria

 F
irm

ic
ut

es
 B

ac
illi

 B
ac

illa
le

s 
Bac

illa
ce

ae
 B

ac
illu

s

O
ry

z
a
 s

a
ti
v
a
 s

u
b
s
p
 j
a
p
o
n
ic

a
 R

ic
e
@

Q
0
J
5
H

3
|Q

0
J
5

H
3
 O

R
Y

S
J
~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 L

ili
o
p
s
id

a
 P

o
a
le

s
P

o
a
c
e

a
e
 B

O
P

 c
la

d
e
 O

ry
z
o
id

e
a
e
 O

ry
z
e
a
e
 O

ry
z
in

a
e
 O

ry
z
a
 O

ry
z
a
 s

a
ti
v
a

S
yntrophobacterales bacterium

 C
G
23 com

bo of C
G
06-09 8 20 14 all 48 27@

A
0A

2G
9X

L26|A
0A

2G
9X

L26 9D
E
LT~B

acteria P
roteobacteria D

eltaproteobacteria S
yntrophobacterales

B
ra

s
s
ic

a
 o

le
ra

c
e
a
 v

a
r 

o
le

ra
c
e
a
@

A
0
A

0
D

3
B

M
U

9
|A

0
A

0
D

3
B

M
U

9
 B

R
A

O
L
~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
s
id

s
 m

a
lv

id
s
 B

ra
s
s
ic

a
le

s
 B

ra
s
s
ic

a
c
e
a
e
 B

ra
s
s
ic

e
a
e
 B

ra
s
s
ic

a

Laccaria am
ethystina LaA

M
-08-1@

A
0A

0C
9X

X
A
0|A

0A
0C

9X
X
A
0 9A

G
A
R

~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes A

garicom
ycetidae A

garicales T
richolom

ataceae Laccaria

B
u
d
v
ic

ia
 a

q
u
a
tic

a
@

A
0
A

2
C

6
D

J
G

2
|A

0
A

2
C

6
D

J
G

2
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 E

n
te

ro
b
a
c
te

ra
le

s
 B

u
d
v
ic

ia
c
e
a
e
 B

u
d
v
ic

ia

M
e
th

ylo
sin

u
s sp

 R
-4

5
3
7
9
@

A
0
A

1
7
7
P

1
K

2
|A

0
A

1
7
7
P

1
K

2
 9

R
H

IZ
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
izo

b
ia

le
s M

e
th

ylo
cysta

ce
a
e
 M

e
th

ylo
sin

u
s

A
s
p
e
rg

ill
u
s
 c

la
v
a
tu

s
 s

tr
a
in

 A
T

C
C

 1
0
0
7
/C

B
S

 5
1
3
6
5
/D

S
M

 8
1
6
/N

C
T

C
 3

8
8
7
/N

R
R

L
 1

@
A

1
C

5
Q

5
|A

1
C

5
Q

5
 A

S
P

C
L
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 E

u
ro

ti
o
m

y
c
e
te

s
 E

u
ro

ti
o
m

y
c
e
ti
d
a
e
 E

u
ro

ti
a
le

s
 A

s
p
e
rg

ill
a
c
e
a
e
 A

s
p
e
rg

ill
u
s
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Monoglobus pectinilyticus@A0A2K9P2R4|A0A2K9P2R4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Monoglobus
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Clostridium tepidum@A0A1S9I569|A0A1S9I569 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Mycetocola miduiensis@A0A1I5B7K4|A0A1I5B7K4 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Mycetocola
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Bacillus methanolicus strain MGA3/ATCC 53907@I3ECK5|I3ECK5 BACMM~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Lokiarchaeota archaeon strain CR 4@A0A1Q9MZS8|A0A1Q9MZS8 LOKAC~Archaea Asgard group Candidatus Lokiarchaeota unclassified Lokiarchaeota
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Streptomyces lincolnensis@A0A1B1MFN5|A0A1B1MFN5 STRLN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

S
p
h
in

g
o
b
iu

m
 c

h
u
n
g
b
u
k
e
n
s
e
@

A
0
A

0
M

3
A

M
F

8
|A

0
A

0
M

3
A

M
F

8
 9

S
P

H
N

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 S

p
h
in

g
o
m

o
n
a
d
a
le

s
 S

p
h
in

g
o
m

o
n
a
d
a
c
e
a
e
 S

p
h
in

g
o
b
iu

m

Sinomicrobium oceani@A0A1K1RLI1|A0A1K1RLI1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Sinomicrobium
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Thermobifida fusca strain YX@Q47TT4|MDH THEFY~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Thermobifida
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Psychroflexus torquis strain ATCC 700755/ACAM 623@K4IFS0|K4IFS0 PSYTT~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Psychroflexus
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Flavobacterium sp 11@A0A2G6VXP9|A0A2G6VXP9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Mycolicibacterium insubricum@A0A1X0D012|A0A1X0D012 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Paraoerskovia marina@A0A1H1TUC6|A0A1H1TUC6 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Paraoerskovia
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Bifidobacterium psychraerophilum@A0A087CE44|A0A087CE44 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Anaerostipes hadrus@D4MZ79|D4MZ79 ANAHA~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Anaerostipes

C
h
lo

re
lla

 v
a
ri
a
b
ili

s
 G

re
e
n
 a

lg
a
@

E
1
Z

N
9
0
|E

1
Z

N
9
0
 C

H
LV

A
~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 C

h
lo

ro
p
h
y
ta

 T
re

b
o
u
x
io

p
h
y
c
e
a
e
 C

h
lo

re
lla

le
s
 C

h
lo

re
lla

c
e
a
e
 C

h
lo

re
lla

 c
la

d
e
 C

h
lo

re
lla

B
a
c
ill

u
s
 s

e
le

n
a
ta

rs
e
n
a
ti
s
 S

F
-1

@
A

0
A

0
A

8
X

6
7
2
|A

0
A

0
A

8
X

6
7
2
 9

B
A

C
I~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 B

a
c
ill

i 
B

a
c
ill

a
le

s
 B

a
c
ill

a
c
e
a
e
 B

a
c
ill

u
s

Lentinula edodes S
hiitake m

ushroom
 Lentinus edodes@

A
0A

1Q
3E

3B
6|A

0A
1Q

3E
3B

6 LE
N

E
D

~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes A

garicom
ycetidae A

garicales O
m

phalotaceae Lentinula

Acin
eto

bacte
r s

p S
FC@

A0A178GKZ9|A
0A178GKZ9 9

GAM
M

~Bacte
ria

 P
ro

te
obacte

ria
 G

am
m

apro
te

obacte
ria

 P
se

udom
onadales M

ora
xe

lla
ce

ae A
cin

eto
bacte

r

P
e
le

ca
n
u
s 

cr
is

p
u
s 

D
a
lm

a
tia

n
 p

e
lic

a
n
@

A
0
A

0
9
1
S

H
L
1
|A

0
A

0
9
1
S

H
L
1
 P

E
L
C

R
~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i A
rc

h
e
lo

sa
u
ri
a
 A

rc
h
o
sa

u
ri
a
 D

in
o
sa

u
ri
a
 S

a
u
ri
sc

h
ia

 T
h
e
ro

p
o
d
a
 C

o
e
lu

ro
sa

u
ri
a
 A

ve
s 

N
e
o
g
n
a
th

a
e
 P

e
le

ca
n
ifo

rm
e
s 

P
e
le

ca
n
id

a
e
 P

e
le

ca
n
u
s

L
a
c
to

b
a
c
ill

u
s
 p

e
ro

le
n
s
 D

S
M

 1
2
7
4
4
@

A
0
A

0
R

1
M

Y
P

7
|A

0
A

0
R

1
M

Y
P

7
 9

L
A

C
O

~
B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 B

a
c
ill

i 
L
a
c
to

b
a
c
ill

a
le

s
 L

a
c
to

b
a
c
ill

a
c
e
a
e
 L

a
c
to

b
a
c
ill

u
s

H
y
p
h
o
m

ic
ro

b
iu

m
 s

p
 s

tra
in

 M
C

1
@

F
8
J
D

1
1
|F

8
J
D

1
1
 H

Y
P

S
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 H

y
p
h
o
m

ic
ro

b
ia

c
e
a
e
 H

y
p
h
o
m

ic
ro

b
iu

m

Pan paniscus Pygmy chimpanzee Bonobo@A0A2R9CIM6|A0A2R9CIM6 PANPA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pan

D
ro

so
ph

ila
 s

ec
he

lli
a 

F
ru

it 
fly

@
B
4H

W
N

2|
B
4H

W
N

2 
D

R
O

S
E
~
E
uk

ar
yo

ta
 M

et
az

oa
 E

cd
ys

oz
oa

 A
rt
hr

op
od

a 
H

ex
ap

od
a 

In
se

ct
a 

P
te

ry
go

ta
 N

eo
pt

er
a 

H
ol

om
et

ab
ol

a 
D

ip
te

ra
 B

ra
ch

yc
er

a 
M

us
co

m
or

ph
a 

E
ph

yd
ro

id
ea

 D
ro

so
ph

ili
da

e 
D

ro
so

ph
ila

 S
op

ho
ph

or
a

O
ls

e
n
e
lla

 s
c
a
to

lig
e
n
e
s
@

A
0
A

1
0
0
Y

V
V

2
|A

0
A

1
0
0
Y

V
V

2
 9

A
C

T
N

~
B

a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 C

o
ri
o
b
a
c
te

ri
ia

 C
o
ri
o
b
a
c
te

ri
a
le

s
 A

to
p
o
b
ia

c
e
a
e
 O

ls
e
n
e
lla

M
e
ta

rh
iziu

m
 a

n
iso

p
lia

e
 B

R
IP

 5
3
2
9
3
@

A
0
A

0
D

9
P

0
8
3
|A

0
A

0
D

9
P

0
8
3
 M

E
T
A

N
~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 S

o
rd

a
rio

m
yce

te
s H

yp
o
cre

o
m

yce
tid

a
e
 H

yp
o
cre

a
le

s C
la

vicip
ita

ce
a
e
 M

e
ta

rh
iziu

m

R
h
o
d
o
b
a
cte

ra
le

s b
a
cte

riu
m

 5
6
 1

4
 T

6
4
@

A
0
A

1
Y

5
H

N
Z
0
|A

0
A

1
Y

5
H

N
Z
0
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s

Brassica napus R
ape@

A0A078HD00|A
0A078HD00 B

RANA~Eukaryota V
irid

iplantae S
tre

ptophyta E
mbryophyta Tracheophyta S

perm
atophyta M

agnolio
psida eudicotyledons G

unnerid
ae P

entapetalae ro
sids m

alvids B
rassicales B

rassicaceae B
rassiceae B

rassica

C
or

yn
eb

ac
te

riu
m

 k
ro

pp
en

st
ed

tii
 s
tra

in
 D

S
M

 4
43

85
/J
C
M

 1
19

50
/C

IP
 1

05
74

4/
C
C
U
G
 3

57
17

@
C
4L

G
72

|C
4L

G
72

 C
O
R
K
4~

B
ac

te
ria

 A
ct
in
ob

ac
te

ria
 C

or
yn

eb
ac

te
ria

le
s 
C
or

yn
eb

ac
te

ria
ce

ae
 C

or
yn

eb
ac

te
riu

m

A
spergillus lentulus@

A
0A

0S
7D

R
38|A

0A
0S

7D
R
38 9E

U
R
O

~E
ukaryota Fungi D

ikarya A
scom

ycota P
ezizom

ycotina E
urotiom

ycetes E
urotiom

ycetidae E
urotiales A

spergillaceae A
spergillus

Acid
ovo

ra
x 

ca
eni@

A0A1I7
IT

W
6|A

0A1I7
IT

W
6 9

BURK~Bact
eria

 P
ro

te
obact

eria
 B

eta
pro

te
obact

eria
 B

urk
hold

eria
le

s 
Com

am
onadace

ae A
cid

ovo
ra

x

Ruminococcus gnavus CAG126@R5UEY4|R5UEY4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Crinalium epipsammum PCC 9333@K9W249|K9W249 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Gomontiellaceae Crinalium

Macaca mulatta Rhesus macaque@F6R1N2|F6R1N2 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Collinsella sp An7@A0A1Y3UF39|A0A1Y3UF39 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Collinsella

Helicobacter hepaticus strain ATCC 51449/3B1@Q7VFV4|MDH HELHP~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter
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Lachnospiraceae bacterium XBD2001@A0A1I6X353|A0A1I6X353 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae

Tumebacillus avium@A0A1Y0II04|A0A1Y0II04 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Tumebacillus

Clostridiales bacterium KLE1615@A0A176U284|A0A176U284 9FIRM~Bacteria Firmicutes Clostridia Clostridiales
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Chloroflexi bacterium 13 1 20CM 2 59 7@A0A1Q7YQ61|A0A1Q7YQ61 9CHLR~Bacteria Chloroflexi
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Paenibacillus sp TI45-13ar@A0A1E3L0P9|A0A1E3L0P9 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Bifidobacterium actinocoloniiforme DSM 22766@A0A086YZQ7|A0A086YZQ7 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium

Per
ki
ns

us
 m

ar
in
us

 s
tra

in
 A

TC
C
 5

09
83

/T
Xsc

@
C
5L

IB
6|

C
5L

IB
6 

PE
R
M

5~
E
uk

ar
yo

ta
 A

lv
eo

la
ta

 P
er

ki
ns

oz
oa

 P
er

ki
ns

ea
 P

er
ki
ns

id
a 

Per
ki
ns

id
ae

 P
er

ki
ns

us

M
eth

yli
biu

m
 p

etro
le

ip
hilu

m
 s

tra
in

 A
TCC B

AA-1
232/L

M
G

 2
2953/P

M
1@

A2SH
T9|M

DH
 M

ETPP~Bact
eria

 P
ro

te
obact

eria
 B

eta
pro

te
obact

eria
 B

urk
hold

eria
le

s 
M

eth
yli

biu
m

Flavobacterium sp ABG@A0A0J0YJ52|A0A0J0YJ52 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Chloroflexi bacterium 54-19@A0A1Q3TK74|A0A1Q3TK74 9CHLR~Bacteria Chloroflexi
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Bacillus sp UMB0899@A0A2N6RG88|A0A2N6RG88 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Flavobacterium sp Root420@A0A0Q7GQM8|A0A0Q7GQM8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Flammeovirga sp SJP92@A0A150AG29|A0A150AG29 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Flammeovirga
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Acidaminococcus sp CAG917@R7KBE0|R7KBE0 9FIRM~Bacteria Firmicutes Negativicutes Acidaminococcales Acidaminococcaceae Acidaminococcus environmental samples
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Ornithinibacillus halophilus@A0A1M5EG13|A0A1M5EG13 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Ornithinibacillus
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A0A182JRF2|A0A182JRF2 9DIPT~Eukaryota M
etazoa Ecdysozoa Arth

ropoda Hexapoda In
secta Pterygota Neoptera Holometabola Diptera Nematocera Culicoidea Culicidae Anophelinae Anopheles

N
a
tro

n
o

b
a
c
te

riu
m

 g
re

g
o
ry

i s
tra

in
 A

T
C

C
 4

3
0
9

8
/D

S
M

 3
3

9
3
/C

C
M

 3
7

3
8
/C

IP
 1

0
4
7
4
7

/J
C

M
 8

8
6
0
/N

B
R

C
 1

0
2
1

8
7
/N

C
IM

B
 2

1
8
9
/S

P
2
@

L
0
A

IA
2
|L

0
A

IA
2
 N

A
T

G
S

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e

a
 g

ro
u
p

 H
a
lo

b
a
c
te

ria
 N

a
tria

lb
a
le

s
 N

a
tria

lb
a
c
e
a
e
 N

a
tro

n
o
b
a
c
te

riu
m

Planctopiru
s lim

nophila stra
in ATCC 43296/DSM 3776/IF

AM 1008/290 Planctomyces lim
nophilus@D5STY3|D5STY3 PLAL2~Bacteria

 Planctomycetes Planctomycetia
 Planctomycetales Planctomycetaceae Planctopiru

s

Rhizobium oryziradicis@A0A1Q8ZME0|A0A1Q8ZME0 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium
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Roseburia sp CAG100@R7R2H3|R7R2H3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples
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Cellulomonas sp PSBB021@A0A222X7Y8|A0A222X7Y8 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Omnitrophica WOR 2 bacterium SM23 29@A0A0S8E3R9|A0A0S8E3R9 9BACT~Bacteria Candidatus Omnitrophica
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Paenibacillus sp DMB20@A0A0M2VVW5|A0A0M2VVW5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Sphingobacteriales bacterium 44-61@
A0A1Q3TFH3|A0A1Q3TFH3 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales

S
a
c
c
h
a
ro

lo
b
u

s
 s

o
lf
a
ta

ri
c
u
s
 s

tr
a

in
 A

T
C

C
 3

5
0

9
2
/D

S
M

 1
6
1
7
/J

C
M

 1
1
3
2
2
/P

2
 S

u
lf
o
lo

b
u
s
 s

o
lf
a
ta

ri
c
u

s
@

Q
9
7
V

N
4

|M
D

H
 S

A
C

S
2
~

A
rc

h
a
e
a

 C
re

n
a
rc

h
a
e
o
ta

 T
h
e
rm

o
p
ro

te
i 
S

u
lf
o
lo

b
a
le

s
 S

u
lf
o
lo

b
a
c
e

a
e
 S

a
c
c
h
a

ro
lo

b
u
s

Mucilaginibacter gotjawali@
A0A120MYX2|A0A120MYX2 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Mucilaginibacter
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Streptomyces sp WMMB 714@A0A1C6MA50|A0A1C6MA50 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Algibacter pectinivorans@A0A1I1M6V4|A0A1I1M6V4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Algibacter
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Georgenia soli@A0A2A9EH89|A0A2A9EH89 9MICO~Bacteria Actinobacteria Micrococcales Bogoriellaceae Georgenia
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Clostridium baratii str Sullivan@A0A0A7FTL2|A0A0A7FTL2 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Microbacterium sp Ag1@A0A0M3D3G9|A0A0M3D3G9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Mustela putorius furo European domestic ferret Mustela furo@M3YQL8|M3YQL8 MUSPF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Caniformia Mustelidae Mustelinae Mustela
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Paenibacillus sp VT-16-81@A0A1V4GES4|A0A1V4GES4 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Bizionia sp APA-3@A0A1A7QNQ9|A0A1A7QNQ9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Bizionia
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Clostridium sp CAG230@R6DBA2|R6DBA2 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples

Arthrobacter sp Edens01@A0A0P7G785|A0A0P7G785 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Aeriscardovia aeriphila@A0A261FBF3|A0A261FBF3 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Aeriscardovia
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Bacillaceae bacterium SAS-127@A0A261QKT7|A0A261QKT7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae unclassified Bacillaceae
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Hydrogenobacter thermophilus strain DSM 6534/IAM 12695/TK-6@D3DHB4|D3DHB4 HYDTT~Bacteria Aquificae Aquificales Aquificaceae Hydrogenobacter
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Candidatus Magnetobacterium bavaricum@
A0A0F3GUU2|A0A0F3GUU2 9BACT~Bacteria Nitrospirae Nitrospirales Nitrospiraceae Candidatus Magnetobacterium
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Flavisolibacter tropicus@
A0A172U169|A0A172U169 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Flavisolibacter
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Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6LVI4|A0A2K6LVI4 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus

Nocardia seriolae@A0A0B8NJS9|A0A0B8NJS9 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Nocardia
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Bacillus shackletonii@A0A0Q3TH24|A0A0Q3TH24 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Kazachstania africana strain ATCC 22294/BCRC 22015/CBS 2517/CECT 1963/NBRC 1671/NRRL Y-8276 Yeast Kluyverom
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Ustilago hordei strain Uh4875-4 Barley covered sm
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Heligmosomoides polygyrus bakeri P
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Microbacterium trichothecenolyticum@A0A0M2HKB6|A0A0M2HKB6 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Streptomyces sp Tue6028@A0A2A3H075|A0A2A3H075 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Croceivirga radicis@A0A1V6LPT5|A0A1V6LPT5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Croceivirga
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Bacteroides intestinalis CAG315@
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Burkholderia sp H160@B5WE44|B5WE44 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Burkholderia

Serinibacter salmoneus@A0A2A9CY21|A0A2A9CY21 9MICO~Bacteria Actinobacteria Micrococcales Beutenbergiaceae Serinibacter

Pelosinus sp UFO1@
A0A075KIX8|A0A075KIX8 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Sporomusaceae Pelosinus

B
ac

ill
us

 s
p 

X
12

01
4@

A
0A

07
7J

6R
6|

A
0A

07
7J

6R
6 

9B
A
C
I~

B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i B

ac
ill
al

es
 B

ac
ill
ac

ea
e 

B
ac

ill
us

Firmicutes bacterium CAG110@R5ECL1|R5ECL1 9FIRM~Bacteria Firmicutes environmental samples
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Chryseobacterium sp Leaf394@A0A0T0M6E7|A0A0T0M6E7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

O
e
s
o
p
h
a
g
o
s
to

m
u
m

 d
e
n
ta

tu
m

 N
o
d
u
la

r w
o
rm

@
A

0
A

0
B

1
T

0
G

1
|A

0
A

0
B

1
T

0
G

1
 O

E
S

D
E

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 N

e
m

a
to

d
a
 C

h
ro

m
a
d
o
re

a
 S

tro
n
g
y
lid

a
 S

tro
n
g
y
lo

id
e
a
 C

h
a
b
e
rtiid

a
e
 O

e
s
o
p
h
a
g
o
s
to

m
in

a
e
 O

e
s
o
p
h
a
g
o
s
to

m
u
m

E
n
s
ife

r a
lk

a
lis

o
li@

A
0
A

1
E

3
V

B
4
9
|A

0
A

1
E

3
V

B
4
9
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 R

h
iz

o
b
ia

c
e
a
e
 S

in
o
rh

iz
o
b
iu

m
/E

n
s
ife

r g
ro

u
p
 E

n
s
ife

r

E
q
u
u
s 

ca
b
a
llu

s 
H

o
rs

e
@

F
7
C

Z
S

6
|F

7
C

Z
S

6
 H

O
R

S
E

~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i M
a
m

m
a
lia

 E
u
th

e
ri
a
 L

a
u
ra

si
a
th

e
ri
a
 P

e
ri
ss

o
d
a
ct

yl
a
 E

q
u
id

a
e
 E

q
u
u
s

D
ip

lo
ca

rp
o
n
 ro

sa
e
@

A
0
A

2
H

3
E

X
I6

|A
0
A

2
H

3
E

X
I6

 9
H

E
L
O

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 L

e
o
tio

m
yce

te
s H

e
lo

tia
le

s D
e
rm

a
te

a
ce

a
e
 D

ip
lo

ca
rp

o
n

P
e
sta

lo
tio

p
sis fici stra

in
 W

1
0
6
-1

/C
G

M
C

C
3
1
5
1
4
0
@

W
3
X

JV
7
|W

3
X

JV
7
 P

E
S

F
W

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 S

o
rd

a
rio

m
yce

te
s X

yla
rio

m
yce

tid
a
e
 X

yla
ria

le
s S

p
o
ro

ca
d
a
ce

a
e
 P

e
sta

lo
tio

p
sis

Drosophila willistoni Fruit fly@
B4MY59|B4MY59 DROW

I~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora
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Gramella forsetii strain KT0803@A0M506|A0M506 GRAFK~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gramella
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Tarsius syrichta Philippine tarsier@A0A1U7UNU4|A0A1U7UNU4 TARSY~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Tarsiiformes Tarsiidae Carlito
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Tribolium castaneum Red flour beetle@
D2A2I7|D2A2I7 TRICA~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Coleoptera Polyphaga Cucujiformia Tenebrionidae Tenebrionidae incertae sedis Tribolium
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Canis lupus familiaris Dog Canis familiaris@E2RLK0|E2RLK0 CANLF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Caniformia Canidae Canis
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Corynebacterium stationis@A0A177IUN0|A0A177IUN0 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Campylobacter hominis strain ATCC BAA-381/LMG 19568/NCTC 13146/CH001A@A7I2F1|A7I2F1 CAMHC~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Clostridium sp CAG306@R6PTG8|R6PTG8 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples

Butyrivibrio fibrisolvens 16/4@D4IXZ9|D4IXZ9 BUTFI~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Butyrivibrio

R
o
se

iviva
x h

a
lo

d
u
ra

n
s JC

M
 1

0
2
7
2
@

X
7
E

IX
1
|X

7
E

IX
1
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 R

o
se

iviva
x

Pseudonocardia sp SCN 73-27@A0A1E4PGM5|A0A1E4PGM5 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia

Actinomyces urogenitalis DSM 15434@C0W2Q4|C0W2Q4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Clostridium taeniosporum@A0A1D7XL50|A0A1D7XL50 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Streptomyces regensis@A0A0J8AFJ6|A0A0J8AFJ6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Anaeromassilibacillus sp An250@A0A1Y4EUJ9|A0A1Y4EUJ9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaeromassilibacillus
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Rummeliibacillus stabekisii@A0A143HD10|A0A143HD10 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Rummeliibacillus
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Streptomyces vietnamensis@A0A0B5IB13|A0A0B5IB13 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Microbacterium oxydans@A0A0F0L8D2|A0A0F0L8D2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Jiangella alkaliphila@A0A1H2J085|A0A1H2J085 9ACTN~Bacteria Actinobacteria Jiangellales Jiangellaceae Jiangella
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Nostoc flagelliform
e CCNUN1@

A0A2K8SSQ6|A0A2K8SSQ6 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Winogradskyella sp J14-2@A0A1P8RYS2|A0A1P8RYS2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Bacillus sp 7586-K@A0A268E6L7|A0A268E6L7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Lutibacter profundi@A0A0X8G860|A0A0X8G860 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Lutibacter

Skermanella stibiiresistens SB22@W9GRF4|W9GRF4 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Skermanella
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Marvinbryantia formatexigens DSM 14469@C6LCK1|C6LCK1 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Marvinbryantia
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Tersicoccus phoenicis@A0A1R1LHH3|A0A1R1LHH3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Tersicoccus

Caldilinea aerophila strain DSM 14535/JCM 11387/NBRC 104270/STL-6-O1@I0I6Q3|I0I6Q3 CALAS~Bacteria Chloroflexi Caldilineae Caldilineales Caldilineaceae Caldilinea
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Helicobacter sp MIT 05-5293@A0A099TJE3|A0A099TJE3 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter
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Rattus norvegicus Rat@
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Pedobacter kyungheensis@
A0A0C1D1Y6|A0A0C1D1Y6 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Flavobacterium frigidimaris@A0A1M5IQD5|A0A1M5IQD5 FLAFR~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Chlorella sorokiniana Freshwater g
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iplantae Chlorophyta Trebouxiophyceae Chlorellales Chlorellaceae Chlorella clade Chlorella
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Streptomyces subrutilus@A0A1E5PVA3|A0A1E5PVA3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Streptomyces sp NRRL F-5122@A0A101CL02|A0A101CL02 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Microbacterium sp AR7-10@A0A1J6X379|A0A1J6X379 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Rhodococcus erythropolis strain PR4/NBRC 100887@C0ZZ60|C0ZZ60 RHOE4~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus

Candidatus Buchananbacteria bacterium RIFCSPHIGHO2 01 FULL 44 11@A0A1G1XZP8|A0A1G1XZP8 9BACT~Bacteria Candidatus Buchananbacteria
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Curtobacterium sp MCBA15 012@A0A1S2I518|A0A1S2I518 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Curtobacterium

Staphylococcus sp HGB0015@S2XMB0|S2XMB0 9STAP~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus
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Cohaesibacter marisflavi@A0A1I5FWS0|A0A1I5FWS0 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Cohaesibacteraceae
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Actinomyces sp oral taxon 448 str F0400@F9EI80|F9EI80 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Rhodobacteraceae bacterium HLUCCA08@A0A0P7WZR5|A0A0P7WZR5 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae

Lysinibacillus odysseyi 34hs-1 = NBRC 100172@A0A0A3IEU6|A0A0A3IEU6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus

M
et

hy
lo

m
ic
ro

bi
um

 a
lc
al

ip
hi

lu
m

 s
tra

in
 D

S
M

 1
93

04
/N

C
IM

B
 1

41
24

/V
K
M

 B
-2

13
3/

20
Z@

G
4T

3S
9|

G
4T

3S
9 

M
E
TA

2~
B
ac

te
ria

 P
ro

te
ob

ac
te

ria
 G

am
m

ap
ro

te
ob

ac
te

ria
 M

et
hy

lo
co

cc
al

es
 M

et
hy

lo
co

cc
ac

ea
e 

M
et

hy
lo

m
ic
ro

bi
um

A
b
s
id

ia
 r

e
p
e
n
s
@

A
0
A

1
X

2
I3

M
7
|A

0
A

1
X

2
I3

M
7
 9

F
U

N
G

~
E

u
k
a
ry

o
ta

 F
u
n
g
i 
F

u
n
g
i 
in

c
e
rt

a
e
 s

e
d
is

 M
u
c
o
ro

m
y
c
o
ta

 M
u
c
o
ro

m
y
c
o
ti
n
a
 M

u
c
o
ro

m
y
c
e
te

s
 M

u
c
o
ra

le
s
 C

u
n
n
in

g
h
a
m

e
lla

c
e
a
e
 A

b
s
id

ia

C
andidatus A

m
inicenantes bacterium

 R
B
G

 19F
T
 C

O
M

B
O

 59 29@
A
0A

1F
5B

9K
6|A

0A
1F

5B
9K

6 9B
A
C

T
~B

acteria C
andidatus A

m
inicenantes

S
tr
ep

to
co

cc
us

 m
er

io
ni

s@
A
0A

23
9S

R
07

|A
0A

23
9S

R
07

 9
S
T
R

E
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
S
tr
ep

to
co

cc
ac

ea
e 

S
tr
ep

to
co

cc
us

N
e
m

a
to

s
te

lla
 v

e
c
te

n
s
is

 S
ta

rle
t s

e
a
 a

n
e
m

o
n
e
@

A
7
T

1
J
0
|A

7
T

1
J
0
 N

E
M

V
E

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

n
id

a
ria

 A
n
th

o
z
o
a
 H

e
x
a
c
o
ra

llia
 A

c
tin

ia
ria

 E
d
w

a
rd

s
iid

a
e
 N

e
m

a
to

s
te

lla

Clostridium thermocellum strain ATCC 27405/DSM 1237/NBRC 103400/NCIMB 10682/NRRL B-4536/VPI 7372 Ruminiclostridium thermocellum@Q8KQC4|LDH CLOTH~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Hungateiclostridium

S
e
to

sp
h
a
e
ria

 tu
rcica

 stra
in

 2
8
A
 N

o
rth

e
rn

 le
a
f b

lig
h
t fu

n
g
u
s E

xse
ro

h
ilu

m
 tu

rcicu
m

@
R

0
K

M
K

8
|R

0
K

M
K

8
 S

E
T
T
2
~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 D

o
th

id
e
o
m

yce
te

s P
le

o
sp

o
ro

m
yce

tid
a
e
 P

le
o
sp

o
ra

le
s P

le
o
sp

o
rin

e
a
e
 P

le
o
sp

o
ra

ce
a
e
 E

xse
ro

h
ilu

m

M
icrocoleus sp PCC 7113@

K9W
HE3|K9W

HE3 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales M
icrocoleaceae M

icrocoleus

D
ro

s
o
p
h
ila

 s
im

u
la

n
s
 F

ru
it fly

@
B

4
Q

U
H

7
|B

4
Q

U
H

7
 D

R
O

S
I~

E
u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 A

rth
ro

p
o
d
a
 H

e
x
a
p
o
d
a
 In

s
e
c
ta

 P
te

ry
g
o
ta

 N
e
o
p
te

ra
 H

o
lo

m
e
ta

b
o
la

 D
ip

te
ra

 B
ra

c
h
y
c
e
ra

 M
u
s
c
o
m

o
rp

h
a
 E

p
h
y
d
ro

id
e
a
 D

ro
s
o
p
h
ilid

a
e
 D

ro
s
o
p
h
ila

 S
o
p
h
o
p
h
o
ra

O
ce

a
n
ib

a
cte

riu
m

 h
ip

p
o
ca

m
p
i@

A
0
A

1
Y

5
R

C
4
5
|A

0
A

1
Y

5
R

C
4
5
 9

P
R

O
T
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 S

n
e
a
th

ie
lla

le
s S

n
e
a
th

ie
lla

ce
a
e
 O

ce
a
n
ib

a
cte

riu
m

O
ry

z
a
 n

iv
a
ra

 I
n
d
ia

n
 w

ild
 r

ic
e
 O

ry
z
a
 s

a
ti
v
a

 f
 s

p
o
n
ta

n
e
a
@

A
0
A

0
E

0
F

V
9
9

|A
0
A

0
E

0
F

V
9
9
 O

R
Y

N
I~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o

p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 L

ili
o
p
s
id

a
 P

o
a
le

s
 P

o
a
c
e
a
e

 B
O

P
 c

la
d
e
 O

ry
z
o
id

e
a
e
 O

ry
z
e
a
e
 O

ry
z
in

a
e
 O

ry
z
a
 O

ry
z
a

 s
a
ti
v

Treponema socranskii subsp socranskii VPI DR56BR1116 = ATCC 35536@U1GT53|U1GT53 TRESO~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Treponema

Rhodococcus jostii strain RHA1@Q0S365|MDH RHOJR~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus

Macleaya cordata@
A0A200R088|A

0A200R088 9MAGN~Eukaryota V
irid

iplantae S
tre

ptophyta E
mbryophyta Tracheophyta S

perm
atophyta M

agnolio
psida R

anunculales P
apaveraceae P

apaveroideae M
acleaya

Acidiplasma cupricumulans@A0A0Q0XLB3|A0A0Q0XLB3 9EURY~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales Ferroplasmaceae Acidiplasma

M
e
g
a
s
p
h
a
e
ra

 m
ic

ro
n
u
c
if
o
rm

is
 F

0
3
5
9
@

E
2
Z

B
2
6
|E

2
Z

B
2
6
 9

F
IR

M
~
B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 N

e
g
a
ti
v
ic

u
te

s
 V

e
ill

o
n
e
lla

le
s
 V

e
ill

o
n
e
lla

c
e
a
e
 M

e
g
a
s
p
h
a
e
ra

K
o
rd

iim
o
n
a
s
 s

p
@

A
0
A

2
E

1
C

U
9
7
|A

0
A

2
E

1
C

U
9
7
 9

P
R

O
T

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 K

o
rd

iim
o
n
a
d
a
le

s
 K

o
rd

iim
o
n
a
d
a
c
e
a
e
 K

o
rd

iim
o
n
a
s

A
chrom

atium
 sp W

M
S
3@

A
0A

0M
1J6T

3|A
0A

0M
1J6T

3 9G
A
M

M
~B

acteria P
roteobacteria G

am
m

aproteobacteria T
hiotrichales T

hiotrichaceae A
chrom

atium

T
he

rm
us

 fi
lif

or
m

is
@

A
0A

0D
6X

9J
6|

A
0A

0D
6X

9J
6 

T
H

E
F
I~

B
ac

te
ria

 D
ei

no
co

cc
us

-T
he

rm
us

 D
ei

no
co

cc
i T

he
rm

al
es

 T
he

rm
ac

ea
e 

T
he

rm
us

Sarcophilus harrisii Tasmanian devil Sarcophilus laniarius@G3WT29|G3WT29 SARHA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Metatheria Dasyuromorphia Dasyuridae Sarcophilus
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Streptomyces cinnamoneus Streptoverticillium cinnamoneum@A0A2G1XBY9|A0A2G1XBY9 STRCJ~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces Streptomyces cinnamoneus group
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Erinaceus europaeus Western European hedgehog@A0A1S2Z9I1|A0A1S2Z9I1 ERIEU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Eulipotyphla Erinaceidae Erinaceinae Erinaceus
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Paenibacillus sp FSL H7-0331@A0A1R1BW96|A0A1R1BW96 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Pseudonocardia dioxanivorans strain ATCC 55486/DSM 44775/JCM 13855/CB1190@F4CMX6|F4CMX6 PSEUX~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia
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Mycolicibacterium chubuense@A0A0J6VNI0|A0A0J6VNI0 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Oryctolagus cuniculus Rabbit@G1TIS1|G1TIS1 RABIT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Lagomorpha Leporidae Oryctolagus
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Moheibacter sediminis@A0A1W2CUE9|A0A1W2CUE9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Moheibacter
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Leishmania braziliensis@
A4HAC0|A4HAC0 LEIBR~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania Leishmania braziliensis species complex
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Legionella drancourtii
LLAP12@G9EMZ8|G9EMZ8 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Streptomyces davaonensis strain DSM 101723/JCM 4913/KCC S-0913/768@K4QV72|K4QV72 STRDJ~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Methanosarcina flavescens@
A0A0P6VJV7|A0A0P6VJV7 9EURY~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Methanosarcinaceae Methanosarcina
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Cloacibacterium normanense@A0A1E5UDX7|A0A1E5UDX7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae
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Streptomyces fradiae Streptomyces roseoflavus@A0A081EB06|A0A081EB06 STRFR~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Bac
illu

s 
ba

ta
vi
en

si
s 

LM
G

 2
18

33
@

K6C
55

8|
K6C

55
8 

9B
AC

I~
Bac

te
ria

 F
irm

ic
ut

es
 B

ac
illi

 B
ac

illa
le

s 
Bac

illa
ce

ae
 B

ac
illu

s

S
tre

p
to

m
y
c
e
s
 g

ris
e

o
ru

b
e

r@
A

0
A

1
1
7
R

8
X

7
|A

0
A

1
1
7
R

8
X

7
 9

A
C

T
N

~
B

a
c
te

ria
 A

c
tin

o
b

a
c
te

ria
 S

tre
p
to

m
y
c
e
ta

le
s
 S

tre
p
to

m
y
c
e
ta

c
e
a
e
 S

tre
p
to

m
y
c
e

s

Exidia glandulosa HHB12029@
A0A165EW

M
5|A0A165EW

M
5 EXIGL~Eukaryota Fungi Dikarya Basidiom

ycota Agaricom
ycotina Agaricom

ycetes Auriculariales Exidiaceae Exidia

Burkholderia
 glumae stra

in BGR1@
C5AH56|C

5AH56 BURGB~Bacteria
 Proteobacteria

 Betaproteobacteria
 Burkholderia

les Burkholderia
ceae Burkholderia

Streptomyces sp GP55@A0A2N3UPK8|A0A2N3UPK8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Erysipelatoclostridium sp An173@A0A1Y4N2R3|A0A1Y4N2R3 9FIRM~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Erysipelatoclostridium
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Cellulomonas sp 73-145@A0A1M3EL59|A0A1M3EL59 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Trypanosoma cruzi Dm28c@
V5BHN5|V5BHN5 TRYCR~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma Schizotrypanum
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Staphylococcus capitis@A0A0U1ECY4|A0A0U1ECY4 STACP~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus
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Legionella hackeliae@A0A0A8UQ87|A0A0A8UQ87 LEGHA~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Ruminococcus torques CAG61@R5R149|R5R149 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples

Marinactinospora thermotolerans DSM 45154@A0A1T4RA21|A0A1T4RA21 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Marinactinospora

R
h
o
d
o
c
o

c
c
u
s
 s

p
 B

7
7
4
0

@
A

0
A

0
D

5
A

B
R

8
|A

0
A

0
D

5
A

B
R

8
 9

N
O

C
A

~
B

a
c
te

ria
 A

c
tin

o
b
a

c
te

ria
 C

o
ry

n
e
b
a
c
te

ria
le

s
 N

o
c
a

rd
ia

c
e

a
e
 R

h
o
d
o

c
o
c
c
u
s

Rathayibacter sp Leaf296@A0A0Q5B063|A0A0Q5B063 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Rathayibacter
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Ruegeria profundi@A0A0X3TNA4|A0A0X3TNA4 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Ruegeria

Levilinea saccharolytica@A0A0P6X050|A0A0P6X050 9CHLR~Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Levilinea
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Gordonibacter pamelaeae 7-10-1-b@D6E759|D6E759 9ACTN~Bacteria Actinobacteria Coriobacteriia Eggerthellales Eggerthellaceae Gordonibacter

Candidatus Peregrinibacteria bacterium CG 4 10 14 0 2 um filter 38 24@A0A2M7UNL5|A0A2M7UNL5 9BACT~Bacteria Candidatus Peregrinibacteria
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Zunongwangia atlantica 22II14-10F7@A0A1Y1T436|A0A1Y1T436 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Zunongwangia

Saccharothrix sp CB00851@A0A1Q4YWA3|A0A1Q4YWA3 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharothrix

Chryseobacterium sp CF314@J2TA58|J2TA58 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Haloechinothrix alba@A0A238Z545|A0A238Z545 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Haloechinothrix

Streptomyces rimosus subsp rimosus strain ATCC 10970/DSM 40260/JCM 4667/NRRL 2234@L8EKF6|L8EKF6 STRR1~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Propionibacterium fre
udenreichii subsp shermanii strain ATCC 9614/DSM 4902/CIP 103027/NCIMB 8099/CIRM-BIA1@D7GCF6|D7GCF6 PROFC~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionibacterium

Papilio machaon Old W
orld swallowtail butterfly@

A0A194R9N4|A0A194R9N4 PAPMA~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Lepidoptera Glossata Ditrysia Papilionoidea Papilionidae Papilioninae Papilio

Rhabditophanes sp KR3021@A0A1I8CS36|A0A1I8CS36 9BILA~Eukaryota M
etazoa Ecdysozoa Nematoda Chromadorea Rhabditid

a Tylenchina Panagrolaimomorpha Stro
ngyloidoidea Alloionematidae Rhabditophanes
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Paludibacter jiangxiensis@A0A161LCU8|A0A161LCU8 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Paludibacteraceae Paludibacter
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Streptomyces niveus NCIMB 11891@V6K8E2|V6K8E2 STRNV~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Kocuria varians Micrococcus varians@A0A255MCT2|A0A255MCT2 KOCVA~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria

Elaeophora elaphi@
A0A0R3RQC5|A0A0R3RQC5 9BILA~Eukaryota M

etazoa Ecdysozoa Nematoda Chromadorea Rhabditid
a Spiru

rin
a Spiru

romorpha Filario
idea Onchocercidae Elaeophora

A
rm

illaria solidipes@
A
0A

2H
3C

6W
5|A

0A
2H

3C
6W

5 9A
G

A
R

~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes A

garicom
ycetidae A

garicales P
hysalacriaceae A

rm
illaria

C
lo

st
rid

iu
m

 fi
m

et
ar

iu
m

@
A
0A

1I
0P

IW
3|

A
0A

1I
0P

IW
3 

9F
IR

M
~B

ac
te

ria
 F

irm
ic
ut

es
 C

lo
st

rid
ia

 C
lo

st
rid

ia
le

s 
La

ch
no

sp
ira

ce
ae

M
e
g
a
s
p
h
a
e
ra

 s
p
 B

V
3
C

1
6
-1

@
U

7
U

F
6
0
|U

7
U

F
6
0
 9

F
IR

M
~
B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 N

e
g
a
ti
v
ic

u
te

s
 V

e
ill

o
n
e
lla

le
s
 V

e
ill

o
n
e
lla

c
e
a
e
 M

e
g
a
s
p
h
a
e
ra

Rhodocy
cla

ce
ae bacte

riu
m@

A0A2K9LAI3|A
0A2K9LAI3 9RHOO~Bacte

ria
 P

ro
teobacte

ria
 B

etapro
teobacte

ria
 R

hodocy
cla

les R
hodocy

cla
ce

ae

Euryarchaeota archaeon@A0A2A3SYN3|A0A2A3SYN3 9EURY~Archaea Euryarchaeota
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Streptomyces caatingaensis@A0A0K9XDW5|A0A0K9XDW5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Paenibacillus sp FSL R5-192@W4AL18|W4AL18 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Paenibacillus swuensis@A0A172TNP0|A0A172TNP0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Desulforudis audaxviator strain MP104C@B1I4V7|B1I4V7 DESAP~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Candidatus Desulforudis

Gaetbulibacter sp 5U11@A0A2G5KQ23|A0A2G5KQ23 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gaetbulibacter
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Cathartes aura Turkey vulture Vultur aura@A0A091LAB3|A0A091LAB3 CATAU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Accipitrifo
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Pseudonocardia sp HH130629-09@A0A0M4R8R7|A0A0M4R8R7 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia
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Nocardioides dokdonensis FR1436@A0A1A9GEG5|A0A1A9GEG5 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Thermanaerothrix daxensis@A0A0P6YH35|A0A0P6YH35 9CHLR~Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Thermanaerothrix
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Pseudomonas putida strain ATCC 47054/DSM 6125/NCIMB 11950/KT2440@
Q88Q44|MDH PSEPK~Bacteria Proteobacteria Gammaproteobacteria Pseudomonadales Pseudomonadaceae Pseudomonas
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Candidatus Heimdallarchaeota archaeon LC 2@
A0A1Q9NLR4|A0A1Q9NLR4 9ARCH~Archaea Asgard group Candidatus Heimdallarchaeota
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Canis lupus familiaris Dog Canis familiaris@F1PVW0|F1PVW0 CANLF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Caniformia Canidae Canis
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Gracilibacter sp BRH c7a@A0A117SE20|A0A117SE20 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Gracilibacteraceae Gracilibacter
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Tessaracoccus aquimaris@A0A1Q2CNV7|A0A1Q2CNV7 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Tessaracoccus
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Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6L0B8|A0A2K6L0B8 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus
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Acetobacter sp CAG267@R5YAA3|R5YAA3 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Acetobacteraceae Acetobacter environmental samples
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Nitritalea halalkaliphila LW7@I5C4N9|I5C4N9 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cyclobacteriaceae Nitritalea
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Mobilicoccus pelagius NBRC 104925@H5UNR6|H5UNR6 9MICO~Bacteria Actinobacteria Micrococcales Dermatophilaceae Mobilicoccus

Sinomonas sp R1AF57@A0A221R6H3|A0A221R6H3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Sinomonas

Rhodopirellula sp MGV@A0A255R9S2|A0A255R9S2 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Rhodopirellula
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Brevibacillus brevis strain 47/JCM 6285/NBRC 100599@C0Z8G3|C0Z8G3 BREBN~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Cryobacterium psychrotolerans@A0A1G8X3E9|A0A1G8X3E9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Cryobacterium
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Bacteroides oleiciplenus YIT 12058@
K9E1F6|K9E1F6 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides
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Mycolicibacterium litorale@A0A1U9PBN5|A0A1U9PBN5 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Agromyces sp CF514@A0A1I6K2Y5|A0A1I6K2Y5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces
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Torulaspora delbrueckii strain ATCC 10662/CBS 1146/NBRC 0425/NCYC 2629/NRRL Y-866 Yeast Candida colliculosa@G8ZW31|G8ZW31 TORDC~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Torulaspora

Jonesia denitrificans strain ATCC 14870/DSM 20603/CIP 55134 Listeria denitrificans@C7R1D7|C7R1D7 JONDD~Bacteria Actinobacteria Micrococcales Jonesiaceae Jonesia
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Clostridium sp CAG411@R7HSB8|R7HSB8 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples
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Clostridium uliginosum@A0A1I1K9F1|A0A1I1K9F1 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Flaviramulus basaltis@A0A1K2I9Y1|A0A1K2I9Y1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flaviramulus
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Leptolyngbya sp Heron Island J@
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0Z3 9CYAN~Bacteria Cyanobacteria Synechococcales Leptolyngbyaceae Leptolyngbya

La
ct

ob
ac

ill
us

 h
ar

bi
ne

ns
is

 D
S
M

 1
69

91
@

A
0A

0R
1X

S
T
5|

A
0A

0R
1X

S
T
5 

9L
A
C

O
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
La

ct
ob

ac
ill
ac

ea
e 

La
ct

ob
ac

ill
us

Salimicrobium flavidum@A0A1N7JQU5|A0A1N7JQU5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Salimicrobium

Microlunatus phosphovorus strain ATCC 700054/DSM 10555/JCM 9379/NBRC 101784/NCIMB 13414/VKM Ac-1990/NM-1@F5XPH6|F5XPH6 MICPN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Microlunatus

Corynebacterium sp ATCC 6931@A0A088QYD7|A0A088QYD7 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Oryctolagus cuniculus Rabbit@P13491|LDHA RABIT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Lagomorpha Leporidae Oryctolagus

SAR86 cluster b
acteriu

m SAR86B@J4KTA3|J4KTA3 9GAMM~Bacteria
 Proteobacteria

 G
ammaproteobacteria

 SAR86 cluster

Mycolicibacter arupensis@A0A0F5MY86|A0A0F5MY86 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacter

Legionella lansingensis@A0A0W0VV03|A0A0W0VV03 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Colobus angolensis palliatus Peters' Angolan colobus@A0A2K5JY36|A0A2K5JY36 COLAP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Colobus
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Mustela putorius furo European domestic ferret Mustela furo@M3Z4B4|M3Z4B4 MUSPF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Caniformia Mustelidae Mustelinae Mustela

Helicobacter jaachi@A0A099DQ29|A0A099DQ29 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter

Sphingobacterium sp CZ-UAM@
A0A1V3MW

K6|A0A1V3MW
K6 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Sphingobacterium
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Pedobacter psychrophilus@
A0A179DHX4|A0A179DHX4 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter
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Paenibacillus macerans Bacillus macerans@A0A090ZDR8|A0A090ZDR8 PAEMA~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Candidatus Planktophila lim
netica@

A0A249LE20|A0A249LE20 9ACTN~Bacteria Actinobacteria Candidatus Nanopelagicales Candidatus Nanopelagicaceae Candidatus Planktophila
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M
icrom

onospora coriariae@
A0A1C4W

BI7|A0A1C
4W

BI7 9ACTN
~Bacteria Actinobacteria M

icrom
onosporales M

icrom
onosporaceae M

icrom
onospora

Nesterenkonia sp AN1@A0A010PMK3|A0A010PMK3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Nesterenkonia

Scleroderm
a citrinum

 Foug A@
A0A0C2YR99|A0A0C2YR99 9AGAM

~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Agaricom

ycetidae Boletales Scleroderm
atineae Scleroderm

ataceae Scleroderm
a

Desulfuribacillus stibiiarsenatis@A0A1E5L2E3|A0A1E5L2E3 9BACL~Bacteria Firmicutes Bacilli Bacillales Desulfuribacillus

Marinococcus luteus@A0A1H2VMN9|A0A1H2VMN9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Marinococcus
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Bellilinea caldifistulae@A0A0P6X3J7|A0A0P6X3J7 9CHLR~Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Bellilinea
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Microbacterium sp XT11@A0A0U3XWL2|A0A0U3XWL2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Balearica regulorum gibbericeps East Afric
an grey crowned-crane@A0A087VEH8|A0A087VEH8 BALRE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Gruiformes Gru
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Drosophila simulans Fruit fly@
B4QRU2|B4QRU2 DROSI~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

Candida albicans strain SC5314/ATCC M
YA-2876 Yeast@

Q
5AM

P4|Q
5AM

P4 CANAL~Eukaryota Fungi Dikarya Ascom
ycota Saccharom

ycotina
Saccharom

ycetes Saccharom
ycetales Debaryom

ycetaceae Candida/Lodderom
yces clade Candida
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Pedobacter ginsengisoli@
A0A2D1UBP1|A0A2D1UBP1 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Roseibacillu
s sp TMED18@A0A1Z8PC33|A0A1Z8PC33 9BACT~Bacteria

 Verru
comicrobia Verru

comicrobiae Verru
comicrobiales Verru

comicrobiaceae Roseibacillu
s

Leucobacter sp Ag1@A0A0M2LXK7|A0A0M2LXK7 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leucobacter

Microbacterium pygmaeum@A0A1G7U6R4|A0A1G7U6R4 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Lachnoclostridium sp An169@A0A1Y4NWJ3|A0A1Y4NWJ3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae
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Chryseobacterium chaponense@A0A1N7JUR2|A0A1N7JUR2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Bacillus glycinifermentans@A0A0T6BT12|A0A0T6BT12 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Streptomyces sp NRRL F-6602@A0A0N0YWW9|A0A0N0YWW9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Aotus nancymaae Ma's night monkey@A0A2K5F5B7|A0A2K5F5B7 AOTNA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Aotidae Aotus
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Lachancea nothofagi CBS 11611@A0A1G4K547|A0A1G4K547 9SACH~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea
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Mobiluncus mulieris ATCC 35239@E0QTK4|E0QTK4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Mobiluncus
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Leptomonas pyrrhocoris@
A0A0M9G4D1|A0A0M9G4D1 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas
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Deinococcus proteolyticus strain ATCC 35074/DSM 20540/JCM 6276/NBRC 101906/NCIMB 13154/VKM Ac-1939/CCM 2703/MRP@F0RMP1|F0RMP1 DEIPM~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus
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Microbacterium pygmaeum@A0A1G7TZL3|A0A1G7TZL3 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Paenibacillus rhizosphaerae@A0A1R1ERY8|A0A1R1ERY8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Clostridium sp CAG221@R6G1S4|R6G1S4 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples
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Salinigranum rubrum@A0A2I8VFL9|A0A2I8VFL9 9EURY~Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Halorubraceae Salinigranum
Ruminococcaceae bacterium YRB3002@A0A1G4QJQ5|A0A1G4QJQ5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae unclassified Ruminococcaceae
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Cellulomonas flavigena strain ATCC 482/DSM 20109/NCIB 8073/NRS 134@D5UI65|D5UI65 CELFN~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Halobacillus dabanensis@A0A1I3NVT9|A0A1I3NVT9 HALDA~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Halobacillus

Actinomadura meyerae@A0A239D2R4|A0A239D2R4 9ACTN~Bacteria Actinobacteria Streptosporangiales Thermomonosporaceae Actinomadura
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Flavobacteriaceae bacterium CG 4 9 14 3 um filter 33 16@A0A2M8APX5|A0A2M8APX5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae
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Roseburia sp CAG18@R5UMV6|R5UMV6 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples
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Lachnospiraceae bacterium KHCPX20@A0A1H2WBS4|A0A1H2WBS4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae
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Streptomyces paucisporeus@A0A1M6U4U5|A0A1M6U4U5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Catenulispora acidiphila strain DSM 44928/NRRL B-24433/NBRC 102108/JCM 14897@C7QGU6|C7QGU6 CATAD~Bacteria Actinobacteria Catenulisporales Catenulisporaceae Catenulispora
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Torulaspora delbrueckii strain ATCC 10662/CBS 1146/NBRC 0425/NCYC 2629/NRRL Y-866 Yeast Candida colliculosa@G9A0B4|G9A0B4 TORDC~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Torulaspora
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Paenibacillus sp Leaf72@A0A0Q4QJ95|A0A0Q4QJ95 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Chryseobacterium sp IHB B 17019@A0A0S3FT55|A0A0S3FT55 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Halobellus limi@A0A1H6ARG8|A0A1H6ARG8 9EURY~Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Haloferacaceae Halobellus

Anaerolinea thermophila strain DSM 14523/JCM 11388/NBRC 100420/UNI-1@E8N5D3|E8N5D3 ANATU~Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Anaerolinea

Clostridium cellulolyticum strain ATCC 35319/DSM 5812/JCM 6584/H10@B8I4H1|B8I4H1 CLOCE~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Ruminiclostridium
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Helicobacter cinaedi CCUG 18818 = ATCC BAA-847@I7GZH0|I7GZH0 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter
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Ulvibacter sp LPB0005@A0A167JEA4|A0A167JEA4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Ulvibacter
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Treponema succinifaciens strain ATCC 33096/DSM 2489/6091@F2NRY4|F2NRY4 TRES6~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Treponema

Scedosporium apiospermum@A0A084GHJ6|A0A084GHJ6 9PEZI~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Hypocreomycetidae Microascales Microascaceae Scedosporium

Micrococcus terreus@A0A1I7MR83|A0A1I7MR83 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Micrococcus
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Gordonia hirsuta DSM 44140 = NBRC 16056@L7L6M4|L7L6M4 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Spirosoma radiotolerans@
A0A0E3V9C5|A0A0E3V9C5 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Spirosoma
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Mycobacterium sp E796@A0A1A2ZH17|A0A1A2ZH17 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Gordonia hirsuta DSM 44140 = NBRC 16056@L7L4I2|L7L4I2 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Clostridium perfringens strain 13/Type A@Q8XP62|LDH CLOPE~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Yangia sp SAOS 153D@A0A2A3JV65|A0A2A3JV65 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Yangia

Paenibacillus polysaccharolyticus@A0A1G5IAS6|A0A1G5IAS6 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Capnocytophaga ochracea strain ATCC 27872/DSM 7271/JCM 12966/NCTC 12371/VPI 2845 Bacteroides ochraceus@C7M7P0|C7M7P0 CAPOD~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Capnocytophaga
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Capnocytophaga sp oral taxon 329 str F0087@A0A0A6Y162|A0A0A6Y162 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Capnocytophaga
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Paenisporosarcina sp HGH0030@S2XW50|S2XW50 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Paenisporosarcina
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Nitrosopumilus maritimus strain SCM1@A9A450|MDH NITMS~Archaea Thaumarchaeota Nitrosopumilales Nitrosopumilaceae Nitrosopumilus

Streptomyces resistomycificus@A0A0L8L780|A0A0L8L780 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Luteococcus japonicus LSP Lj1@A0A1R4IWE3|A0A1R4IWE3 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Luteococcus
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Ulvibacter sp MAR 2010 11@A0A2N0ETX9|A0A2N0ETX9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Ulvibacter
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Anoxybacillus amylolyticus@A0A161HV04|A0A161HV04 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anoxybacillus
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Staphylococcus saprophyticus subsp saprophyticus strain ATCC 15305/DSM 20229/NCIMB 8711/NCTC 7292/S-41@Q49VN8|MDH STAS1~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus

Candidatus Nitrosopumilus adriaticus@A0A0D5C4F6|A0A0D5C4F6 9ARCH~Archaea Thaumarchaeota Nitrosopumilales Nitrosopumilaceae Nitrosopumilus

Cellulomonas sp B6@A0A0V8T939|A0A0V8T939 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Bifidobacterium longum strain NCC 2705@P0CW93|LDH2 BIFLO~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Virgibacillus necropolis@A0A221MBK6|A0A221MBK6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Virgibacillus
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Microbacterium sp TNHR37B@A0A161SQE2|A0A161SQE2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Chryseobacterium humi@A0A1H5SQL6|A0A1H5SQL6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

Mycetocola reblochoni REB411@A0A1R4ISE0|A0A1R4ISE0 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Mycetocola

Thermomonospora curvata strain ATCC 19995/DSM 43183/JCM 3096/NBRC 15933/NCIMB 10081/Henssen B9@D1A283|D1A283 THECD~Bacteria Actinobacteria Streptosporangiales Thermomonosporaceae Thermomonospora

Streptomyces sp CC71@A0A151DTS9|A0A151DTS9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Cariama cristata Red-legged seriema@A0A091MAV4|A0A091MAV4 CARIC~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Cariamiformes Cariamidae Cariama

Streptomyces griseoflavus Tu4000@D9XUE1|D9XUE1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Streptomyces sp SA15@A0A2A2YVN8|A0A2A2YVN8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Corynebacterium striatum ATCC 6940@C2CLN1|C2CLN1 CORST~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Bacillus sp 7504-2@A0A268IHR7|A0A268IHR7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Clostridium pasteurianum DSM 525 = ATCC 6013@A0A0H3J2Y8|A0A0H3J2Y8 CLOPA~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Streptomyces sp Ncost-T10-10d@A0A1C5EM14|A0A1C5EM14 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Candidatus Woykebacteria bacterium RBG 16 39 9b@A0A1G1WB75|A0A1G1WB75 9BACT~Bacteria Candidatus Woykebacteria

Thermoplasmatales archaeon I-plasma@T0LCC4|T0LCC4 9EURY~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales
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Paenibacillus sp 7516@A0A268SJ92|A0A268SJ92 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Barnesiella viscericola DSM 18177@W0EQ97|W0EQ97 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Barnesiellaceae Barnesiella
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Desulfitobacterium hafniense strain Y51@Q24RG9|Q24RG9 DESHY~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfitobacterium

Oscillatoriales cyanobacterium
 JSC-12@
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Paenibacillus polysaccharolyticus@A0A1G5DTG5|A0A1G5DTG5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Lysinibacillus massiliensis 4400831 = CIP 108448 = CCUG 49529@A0A0A3J3D4|A0A0A3J3D4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Streptomyces longwoodensis@A0A101QR04|A0A101QR04 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Mycolicibacter te
rrae@A0A1X2DU91|A0A1X2DU91 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacter
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Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6M405|A0A2K6M405 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus
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Zobellia galactanivorans strain DSM 12802/CCUG 47099/CIP 106680/NCIMB 13871/Dsij@G0L6F6|G0L6F6 ZOBGA~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Zobellia
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Lyngbya sp strain PCC 8106 Lyngbya aestuarii strain CCY9616@
A0Z0A0|A0Z0A0 LYNSP~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Oscillatoriaceae Lyngbya

Paenibacillus sp MY03@A0A1Y5JTH1|A0A1Y5JTH1 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Solibacillus sp R5-41@A0A2D1SWF3|A0A2D1SWF3 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Solibacillus

Magnaporthe oryzae strain 70-15/ATCC MYA-4617/FGSC 8958 Rice blast fungus Pyricularia oryzae@G4MY20|G4MY20 MAGO7~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Sordariomycetidae Magnaporthales Pyriculariaceae Pyricularia
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Drosophila melanogaster Fruit fly@
Q9VU29|Q9VU29 DROME~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

Streptomyces sp HCCB10043@V6UBS8|V6UBS8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Mycobacterium sp YC-RL4@A0A172UP23|A0A172UP23 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Bifidobacterium breve DSM 20213 = JCM 1192@D4BRQ5|D4BRQ5 BIFBR~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Streptomyces sp Ag109 G2-1@A0A2N0GV62|A0A2N0GV62 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp V5-8f@A0A2N5MEC4|A0A2N5MEC4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Kutzneria sp 744@W7T6R2|W7T6R2 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Kutzneria

Planomonospora sphaerica@A0A171CDQ5|A0A171CDQ5 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Planomonospora
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ia Rock dove@A0A2I0MKI3|A0A2I0MKI3 COLLI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Columbiform

es Columbidae Columba

Bifidobacterium simiarum@A0A2M9HHA3|A0A2M9HHA3 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Halobacillus mangrovi@A0A1W5ZSR1|A0A1W5ZSR1 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Halobacillus
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Bodo saltans Flagellated protozoan@
A0A0S4IRQ1|A0A0S4IRQ1 BODSA~Eukaryota Euglenozoa Kinetoplastida Bodonidae Bodo

Bacillus sp cl95@A0A1I6B8R3|A0A1I6B8R3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Bifidobacterium reuteri DSM 23975@A0A087CSC7|A0A087CSC7 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium

Tetrasphaera australiensis Ben110@W6K268|W6K268 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Tetrasphaera
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Candidatus Methanoperedens sp BLZ1@
A0A0P8C6B6|A0A0P8C6B6 9EURY~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Candidatus Methanoperedenaceae Candidatus Methanoperedens
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ycetales Saccharom
ycetaceae Naum

ovozym
a

Larim
ichthys crocea Large yellow croaker P

seudosciaena crocea@A0A0F8D3P1|A0A0F8D3P1 LARCR~Eukaryota Metazoa Chordata Craniata Verte
brata Euteleostomi Actinopterygii N

eopterygii T
eleostei N

eoteleostei Acanthomorphata Eupercaria Sciaenidae Larim
ichthys
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Cavia porcellus Guinea pig@H0VKB0|H0VKB0 CAVPO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Caviidae Cavia
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Pseudobutyrivibrio ruminis@A0A1H7KYP0|A0A1H7KYP0 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Pseudobutyrivibrio

Fabibacter pacificus@A0A1I0QV15|A0A1I0QV15 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Fabibacter
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Streptomyces sp XY006@A0A231P8V2|A0A231P8V2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces thermolilacinus SPC6@A0A1D3DQZ2|A0A1D3DQZ2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Streptomyces sp WM4235@A0A0M8SUG2|A0A0M8SUG2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Macaca mulatta Rhesus macaque@F6YK52|F6YK52 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Leptospirillum sp Group IV 'UBA BS'@T0Z908|T0Z908 9BACT~Bacteria Nitrospirae Nitrospirales Nitrospiraceae Leptospirillum
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Campylobacter jejuni subsp jejuni serotype O2 strain ATCC 700819/NCTC 11168@Q9PHY2|MDH CAMJE~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Microlunatus soli@
A0A1H1X179|A0A1H1X179 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Microlunatus

R
u
b
ri

v
iv

a
x
 g

e
la

ti
n

o
s
u
s
 s

tr
a
in

 N
B

R
C

 1
0
0
2

4
5
/I
L
1
4
4
@

I0
H

N
8
4
|I
0
H

N
8

4
 R

U
B

G
I~

B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 B

e
ta

p
ro

te
o
b
a
c
te

ri
a
 B

u
rk

h
o
ld

e
ri

a
le

s
 R

u
b
ri
v
iv

a
x

P
h
y
llo

b
a
c
te

riu
m

 s
p
 Y

R
5
3
1
@

J
3
C

7
2
9
|J

3
C

7
2
9
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 P

h
y
llo

b
a
c
te

ria
c
e
a
e
 P

h
y
llo

b
a
c
te

riu
m

C
ra

ss
o
st

re
a
 g

ig
a
s 

P
a
ci

fic
 o

ys
te

r 
C

ra
ss

o
st

re
a
 a

n
g
u
la

ta
@

K
1
P

U
2
6
|K

1
P

U
2
6
 C

R
A

G
I~

E
u
ka

ry
o
ta

 M
e
ta

zo
a
 L

o
p
h
o
tr
o
ch

o
zo

a
 M

o
llu

sc
a
 B

iv
a
lv

ia
 P

te
ri
o
m

o
rp

h
ia

 O
st

re
o
id

a
 O

st
re

o
id

e
a
 O

st
re

id
a
e
 C

ra
ss

o
st

re
a

G
e
n
lis

e
a
 a

u
re

a
@

S
8
D

Y
B

4
|S

8
D

Y
B

4
 9

L
A

M
I~

E
u

k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h

y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e

o
p
h
y
ta

 S
p
e

rm
a
to

p
h
y
ta

 M
a
g
n
o

lio
p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri

d
a
e
 P

e
n
ta

p
e
ta

la
e

 a
s
te

ri
d
s
 l
a
m

iid
s
 L

a
m

ia
le

s
 L

e
n
ti
b
u
la

ri
a
c
e
a
e
 G

e
n
lis

e
a

Monodelphis domestica Gray short-t
ailed opossum@F7CZU2|F7CZU2 MONDO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M

ammalia Metatheria Didelphimorphia Didelphidae Monodelphis

Staphylococcus carnosus strain TM300@B9DK67|MDH STACT~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus
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Blautia sp An46@A0A1Y3Y3I8|A0A1Y3Y3I8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Blautia

Actinoplanes philippinensis@
A0A1I2IQ

T9|A0A1I2IQ
T9 9ACTN~Bacteria Actinobacteria M
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onosporales M

icrom
onosporaceae Actinoplanes
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Telmatospirillum siberiense@A0A2N3PRJ8|A0A2N3PRJ8 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Telmatospirillum
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Marininema halotolerans@A0A1I6S3U2|A0A1I6S3U2 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Marininema
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Nostoc flagelliforme CCNUN1@A0A2K8TBC7|A0A2K8TBC7 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Friedmanniella sagamiharensis@A0A1H2LJS5|A0A1H2LJS5 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Friedmanniella
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Lachancea thermotolerans strain ATCC 56472/CBS 6340/NRRL Y-8284 Yeast Kluyveromyces thermotolerans@C5DNS9|C5DNS9 LACTC~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea
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Salimicrobium jeotgali@K2FMI5|K2FMI5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Salimicrobium
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Bacillus sp 103mf@A0A1I6QRJ0|A0A1I6QRJ0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Angomonas deanei@
S9V9C4|S9V9C4 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Angomonas
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Pan paniscus Pygmy chimpanzee Bonobo@A0A2R9BXC7|A0A2R9BXC7 PANPA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pan
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Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6JP18|A0A2K6JP18 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus

Paenibacillus dendritiformis C454@H3SPY0|H3SPY0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Dysgonomonas gadei ATCC BAA-286@F5IT97|F5IT97 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Dysgonamonadaceae Dysgonomonas
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Paenibacillus sp FSL R7-0331@A0A089KVQ0|A0A089KVQ0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Bacillus sp OK048@A0A1G9RRW5|A0A1G9RRW5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Mycolicibacterium brumae@A0A2G5PAZ1|A0A2G5PAZ1 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Calothrix sp HK-06@A0A1Q4RZ20|A0A1Q4RZ20 9CYAN~Bacteria Cyanobacteria Nostocales Rivulariaceae Calothrix
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Nomascus leucogenys Northern white-cheeked gibbon Hylobates leucogenys@G1SB71|G1SB71 NOMLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hylobatidae Nomascus
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Ailuropoda melanoleuca Giant panda@G1LHX6|G1LHX6 AILME~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Caniformia Ursidae Ailuropoda
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Azospirillum sp B2@A0A2B8B9Z2|A0A2B8B9Z2 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Azospirillum

Thermoactinomyces vulgaris@A0A0N0YB56|A0A0N0YB56 THEVU~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Thermoactinomyces
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Arthrobacter rhombi@A0A1R4G606|A0A1R4G606 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Leptolinea tardivitalis@A0A0P6WYL2|A0A0P6WYL2 9CHLR~Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Leptolinea
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Paenibacillus sp FSL R5-192@W4B0D5|W4B0D5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Tric
hinella sp T9@A0A0V0V2U1|A0A0V0V2U1 9BILA~Eukaryota M

etazoa Ecdysozoa Nematoda Enoplea Dorylaim
ia Tric

hinellid
a Tric

hinellid
ae Tric

hinella

R
h
o
d
o
b
a
cte

r sp
h
a
e
ro

id
e
s stra

in
 A

T
C

C
 1

7
0
2
5
/A

T
H

 2
4
3
@

A
4
W

N
M

7
|M

D
H

 R
H

O
S

5
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 R

h
o
d
o
b
a
cte

r

O
s
tr

e
o
c
o
c
c
u
s
 t
a
u
ri
@

A
0
A

0
9
0
N

3
I9

|A
0
A

0
9
0
N

3
I9

 O
S

T
T
A

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 C

h
lo

ro
p
h
y
ta

 M
a
m

ie
llo

p
h
y
c
e
a
e
 M

a
m

ie
lla

le
s
 B

a
th

y
c
o
c
c
a
c
e
a
e
 O

s
tr

e
o
c
o
c
c
u
s

P
seudo

gym
noa

scus sp 24M
N

1
3@

A
0A

1B
8D

A
U

3|A
0A

1B
8D

A
U

3 9P
E

Z
I~

E
u
karyota F

un
gi D

ikarya A
scom

yco
ta P

ezizom
ycotina Leotio

m
ycetes Leotio

m
ycetes incertae

sedis P
seu

deuro
tiaceae P

se
udogym

noascus

Paenibacillus sp KS1@A0A1B8URT4|A0A1B8URT4 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Novosphingobium nitrogenifigens DSM 19370@F1ZAR8|F1ZAR8 9SPHN~Bacteria Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Novosphingobium
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Sus scrofa Pig@P00339|LDHA PIG~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Cetartiodactyla Suina Suidae Sus

Nocardia brasiliensis ATCC 700358@K0F1T3|K0F1T3 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Nocardia
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Deinococcus hopiensis KR-140@A0A1W1V6Q6|A0A1W1V6Q6 9DEIO~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus
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Silvanigrella aquatica@A0A1L4CZF9|A0A1L4CZF9 9PROT~Bacteria Proteobacteria Oligoflexia Silvanigrellales Silvanigrellaceae Silvanigrella
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Nocardioides sp Root190@A0A0Q8Q5P9|A0A0Q8Q5P9 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Parcubacteria group bacterium GW2011 GWF2 45 11@A0A0G1NIT6|A0A0G1NIT6 9BACT~Bacteria unclassified Parcubacteria group
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Macaca fascicularis Crab-eating macaque Cynomolgus monkey@G7PK11|G7PK11 MACFA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Prim
ates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Leishmania infantum@
A4I9I4|A4I9I4 LEIIN~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania
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Sinomonas sp R1AF57@A0A221R9T5|A0A221R9T5 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Sinomonas

Pseudopropionibacterium propionicum strain F0230a Propionibacterium propionicum@I6WSS7|I6WSS7 PSEPQ~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Pseudopropionibacterium
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Schizosaccharom
yces japonicus strain yFS275/FY16936 Fission yeast@

B6JYT4|B6JYT4 SCHJY~Eukaryota Fungi Dikarya Ascom
ycota Taphrinom
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Actinomyces marimammalium@A0A1Q5PP07|A0A1Q5PP07 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Pseudobutyrivibrio sp AR14@A0A1G5DL36|A0A1G5DL36 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Pseudobutyrivibrio

Pteropus alecto Black flying fox@L5KGQ2|L5KGQ2 PTEAL~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Megachiroptera Pteropodidae Pteropodinae Pteropus
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Rhinopithecus roxellana Golden snub-nosed monkey Pygathrix roxellana@A0A2K6PDZ4|A0A2K6PDZ4 RHIRO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhin

Cellulophaga tyrosinoxydans@A0A1W2AQ58|A0A1W2AQ58 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Cellulophaga
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Flavobacterium beibuense F44-8@A0A0A2LP47|A0A0A2LP47 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Streptomyces guanduensis@A0A1H0JAV2|A0A1H0JAV2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Trypanosoma cruzi marinkellei@
K2N096|K2N096 TRYCR~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma Schizotrypanum

S
e
la

g
in

e
lla

 m
o
e
lle

n
d
o
rf
fii

 S
p
ik

e
m

o
ss

@
D

8
S

Y
7
5
|D

8
S

Y
7
5
 S

E
L
M

L
~
E

u
ka

ry
o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
yt

a
 E

m
b
ry

o
p
h
yt

a
 T

ra
ch

e
o
p
h
yt

a
 L

yc
o
p
o
d
io

p
si

d
a
 S

e
la

g
in

e
lla

le
s 

S
e
la

g
in

e
lla

ce
a
e
 S

e
la

g
in

e
lla

T
rib

o
liu

m
 c

a
s
ta

n
e
u
m

 R
e
d
 flo

u
r b

e
e
tle

@
D

2
A

6
6
3
|D

2
A

6
6
3
 T

R
IC

A
~

E
u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 A

rth
ro

p
o
d
a
 H

e
x
a
p
o
d
a
 In

s
e
c
ta

 P
te

ry
g
o
ta

 N
e
o
p
te

ra
 H

o
lo

m
e
ta

b
o
la

 C
o
le

o
p
te

ra
 P

o
ly

p
h
a
g
a
 C

u
c
u
jifo

rm
ia

 T
e
n
e
b
rio

n
id

a
e
 T

e
n
e
b
rio

n
id

a
e
 in

c
e
rta

e
 s

e
d
is

 T
rib

o
liu

m

Vitellibacter aquimaris@A0A137REN6|A0A137REN6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Aequorivita
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Streptomyces sp yr375@A0A1H9NJ30|A0A1H9NJ30 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Firmicutes bacterium CAG424@R6SN10|R6SN10 9FIRM~Bacteria Firmicutes environmental samples
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Candidatus Pacebacteria bacterium CG2 30 36 39@A0A1J5H0W9|A0A1J5H0W9 9BACT~Bacteria Candidatus Pacebacteria
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Streptomyces sp NRRL WC-3605@A0A101JV91|A0A101JV91 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Kocuria palustris PEL@M2WEX3|M2WEX3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Bacillus litoralis@A0A179T4Y4|A0A179T4Y4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Oceanobacillus iheyensis strain DSM 14371/CIP 107618/JCM 11309/KCTC 3954/HTE831@Q8EPE2|MDH OCEIH~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Oceanobacillus
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Propionimicrobium lymphophilum ACS-093-V-SCH5@S2W1E7|S2W1E7 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionimicrobium
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Actinoplanes sp strain ATCC 31044/CBS 67473/SE50/110@G8SLM7|G8SLM7 ACTS5~Bacteria Actinobacteria Micromonosporales Micromonosporaceae Actinoplanes
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unidentified eubacterium SCB49@A6EMG3|A6EMG3 9BACT~Bacteria Bacteroidetes environmental samples

Sulfurimonas hongkongensis@T0JQ79|T0JQ79 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfurimonas
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Streptomyces autolyticus@A0A1P8XWG0|A0A1P8XWG0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flavobacterium rivuli WB 33-2 = DSM 21788@A0A0A2M8L1|A0A0A2M8L1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Actinomyces sp oral taxon 178 str F0338@E8JH22|E8JH22 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

L
a
ct

o
b
a
ci

llu
s 

h
o
m

in
is

 D
S

M
 2

3
9
1
0
 =

 C
R

B
IP

 2
4
1
7
9
@

I7
L
6
N

0
|I
7
L
6
N

0
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

A
fip

ia
 b

ro
o
m

e
a
e
@

A
0
A

2
M

8
Z

S
L
1
|A

0
A

2
M

8
Z

S
L
1
 9

B
R

A
D

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

ra
d
y
rh

iz
o
b
ia

c
e
a
e
 A

fip
ia

Ignavibacteriales bacterium
 C

G
18 big fil W

C
 8 21 14 2 50 31 20@

A
0A

2H
0F

Q
P
7|A

0A
2H

0F
Q

P
7 9B

A
C

T
~
B
acteria Ignavibacteriae Ignavibacteria Ignavibacteriales

Ferroplasma acidarmanus fer1@S0ATY5|S0ATY5 FERAC~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales Ferroplasmaceae Ferroplasma

Streptomyces sp NRRL F-6491@A0A0M8Y384|A0A0M8Y384 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Chryseobacterium bovis DSM 19482@A0A1U7PXJ3|A0A1U7PXJ3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Brevibacillus choshinensis@A0A0Q3T094|A0A0Q3T094 BRECH~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Thermobacillus composti strain DSM 18247/JCM 13945/KWC4@L0EG93|L0EG93 THECK~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Thermobacillus
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Alistipes sp An66@A0A1Y3VCS7|A0A1Y3VCS7 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes
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Fictibacillus macauensis ZFHKF-1@I8AIW8|I8AIW8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Fictibacillus
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Methylomicrobium alcaliphilum strain DSM 19304/NCIMB 14124/VKM B-2133/20Z@G4SZ82|G4SZ82 META2~Bacteria Proteobacteria Gammaproteobacteria Methylococcales Methylococcaceae Methylomicrobium
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Corynebacterium sp HMSC08D02@A0A1F1UUV0|A0A1F1UUV0 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Pseudopedobacter saltans strain ATCC 51119/DSM 12145/JCM 21818/LMG 10337/NBRC 100064/NCIMB 13643 Pedobacter saltans@
F0SDM5|F0SDM5 PSESL~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pseudopedobacter

Actinomyces denticolens@A0A1M6DFX8|A0A1M6DFX8 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Planococcus sp PAMC 21323@A0A0B4RAX3|A0A0B4RAX3 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Planococcus
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Pan paniscus Pygmy chimpanzee Bonobo@A0A2R9BUA1|A0A2R9BUA1 PANPA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pan

Virgibacillus massiliensis@A0A024Q9X8|A0A024Q9X8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Virgibacillus
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Solibacillus silvestris strain StLB046 Bacillus silvestris@F2F8Y3|F2F8Y3 SOLSS~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Solibacillus

Streptomyces albireticuli@A0A1Z2L211|A0A1Z2L211 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Pseudovibrio sp strain FO-BEG1@G8PL58|G8PL58 PSEUV~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Pseudovibrio
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Ornithinimicrobium pekingense@A0A285VW78|A0A285VW78 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Ornithinimicrobium
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Paenibacillus sp yr247@A0A1G9ZI82|A0A1G9ZI82 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Cercocebus atys Sooty mangabey Cercocebus torquatus atys@A0A2K5N3N2|A0A2K5N3N2 CERAT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Cercocebus
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Amycolatopsis sp H5@A0A229TFN5|A0A229TFN5 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis
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Cellulomonas gilvus strain ATCC 13127/NRRL B-14078 Cellvibrio gilvus@F7ZZN1|F7ZZN1 CELGA~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Streptomyces ambofaciens strain ATCC 23877/3486/DSM 40053/JCM 4204/NBRC 12836/NRRL B-2516@A0A0K2AXC7|A0A0K2AXC7 STRA7~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Lobosporangium transversale@
A0A1Y2H6V1|A0A1Y2H6V1 9FUNG~Eukaryota Fungi Fungi incertae sedis Mucoromycota Mortierellomycotina Mortierellomycetes Mortierellales Mortierellaceae Lobosporangium
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Nipponia nippon Crested ibis Ibis nippon@A0A091UMA6|A0A091UMA6 NIPNI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Pelecaniformes Threskiornithidae Nipp
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Tumebacillus flagellatus@A0A074LQF9|A0A074LQF9 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Tumebacillus

Sus scrofa Pig@F1SFX0|F1SFX0 PIG~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Cetartiodactyla Suina Suidae Sus

Macaca mulatta Rhesus macaque@F7E6F6|F7E6F6 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Jatro
pha curcas B

arbados nut@
A0A067KUG8|A

0A067KUG8 JATCU~Eukaryota V
irid

iplantae S
tre

ptophyta E
mbryophyta Tracheophyta S

perm
atophyta M

agnolio
psida eudicotyledons G

unnerid
ae P

entapetalae ro
sids fa

bids M
alpighiales E

uphorbiaceae C
rotonoideae Jatro

pheae Jat

P
enicillium

 subrubescens@
A
0A

1Q
5S

N
D
5|A

0A
1Q

5S
N
D
5 9E

U
R
O

~E
ukaryota Fungi D

ikarya A
scom

ycota P
ezizom

ycotina E
urotiom

ycetes E
urotiom

ycetidae E
urotiales A

spergillaceae P
enicillium

Leishmania infantum@
A4I9I2|A4I9I2 LEIIN~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania

A
lte

re
ry

th
ro

b
a
c
te

r d
o
n
g
ta

n
e
n
s
is

@
A

0
A

1
B

2
A

C
J
9
|A

0
A

1
B

2
A

C
J
9
 9

S
P

H
N

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 S

p
h
in

g
o
m

o
n
a
d
a
le

s
 E

ry
th

ro
b
a
c
te

ra
c
e
a
e
 A

lte
re

ry
th

ro
b
a
c
te

r

Azospirillum sp CAG239@R6IS26|R6IS26 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Azospirillum environmental samples

Corynebacterium camporealensis@A0A0F6TBU5|A0A0F6TBU5 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Tolypothrix sp NIES-4075@A0A218QW13|A0A218QW13 9CYAN~Bacteria Cyanobacteria Nostocales Tolypothrichaceae Tolypothrix

Coprococcus catus GD/7@D4J714|D4J714 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Coprococcus

P
ichia sorbitophila strain AT

C
C

 M
Y
A
-4447/B

C
R

C
 22081/C

B
S
 7064/N

B
R

C
 10061/N

R
R

L Y-12695 H
ybrid yeast@

G
8Y

7A
1|G

8Y
7A

1 P
IC

S
O

~E
ukaryota F

ungi D
ikarya A

scom
ycota S

accharom
ycotina S

accharom
ycetes S

accharom
ycetales D

ebaryom
ycetaceae M

illerozym
a

Actinomyces sp oral taxon 175 str F0384@F9PJC7|F9PJC7 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Coriobacteriaceae bacterium 68-1-3@A0A0A8BBD4|A0A0A8BBD4 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae
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Legionella clemsonensis@A0A222P586|A0A222P586 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Clostridium sp CAG62@R7C533|R7C533 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples
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Macaca nemestrina Pig-tailed macaque@A0A2K6C8H6|A0A2K6C8H6 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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C
u
c
u
m

is
 s

a
ti
v
u
s
 C

u
c
u
m

b
e
r@

A
0
A

0
A

0
L
0
E

4
|A

0
A

0
A

0
L
0
E

4
 C

U
C

S
A

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
s
id

s
 f
a
b
id

s
 C

u
c
u
rb

it
a
le

s
 C

u
c
u
rb

it
a
c
e
a
e
 B

e
n
in

c
a
s
e
a
e
 C

u
c
u
m

is

L
a
ct

o
b
a
ci

llu
s 

p
la

n
ta

ru
m

 s
tr

a
in

 A
T

C
C

 B
A

A
-7

9
3
/N

C
IM

B
 8

8
2
6
/W

C
F

S
1
@

F
9
U

Q
Q

1
|F

9
U

Q
Q

1
 L

A
C

P
L
~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

P
h
o
to

b
a
c
te

riu
m

 s
w

in
g
s
ii@

A
0
A

0
J
8
V

9
L
2
|A

0
A

0
J
8
V

9
L
2
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 V

ib
rio

n
a
le

s
 V

ib
rio

n
a
c
e
a
e
 P

h
o
to

b
a
c
te

riu
m

T
h
e
o
b
ro

m
a
 c

a
ca

o
 C

a
ca

o
 C

o
co

a
@

A
0
A

0
6
1
E

M
F

9
|A

0
A

0
6
1
E

M
F

9
 T

H
E

C
C

~
E

u
ka

ry
o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
yt

a
 E

m
b
ry

o
p
h
yt

a
 T

ra
ch

e
o
p
h
yt

a
 S

p
e
rm

a
to

p
h
yt

a
 M

a
g
n
o
lio

p
si

d
a
 e

u
d
ic

o
ty

le
d
o
n
s 

G
u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
si

d
s 

m
a
lv

id
s 

M
a
lv

a
le

s 
M

a
lv

a
ce

a
e
 B

yt
tn

e
ri
o
id

e
a
e
 T

h
e
o
b
ro

m
a

Anas platyrhynchos platyrhynchos North
ern mallard@U3J9Y2|U3J9Y2 ANAPP~Eukaryota Metazoa Chordata Craniata Verte

brata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Galloanserae Anserifo
rm

es Anatidae A

Burkholderia
 vietnamiensis stra

in G
4/LMG 22486 Burkholderia

 cepacia stra
in R

1808@
A4JM71|M

DH2 BURVG~Bacteria
 Proteobacteria

 Betaproteobacteria
 Burkholderia

les Burkholderia
ceae Burkholderia

 Burkholderia
 cepacia complex

Clostridium cylindrosporum DSM 605@A0A0J8G042|A0A0J8G042 CLOCY~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

C
hr

om
at

oc
ur

vu
s 

sp
 F

02
@

A
0A

2N
5Y

4C
9|

A
0A

2N
5Y

4C
9 

9G
A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

 C
el

lv
ib

rio
na

le
s 

H
al

ie
ac

ea
e 

C
hr

om
at

oc
ur

vu
s

Paraburkholderia
 ginsengite

rra
e@

A0A1A9NGL9|A0A1A9NGL9 9BURK~Bacteria
 Proteobacteria

 Betaproteobacteria
 Burkholderia

les Burkholderia
ceae Paraburkholderia

Methanolobus psychrophilus R15@
K4MR99|K4MR99 9EURY~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Methanosarcinaceae Methanolobus

F
er

ro
vu

m
 s

p 
P
N

-J
18

5@
A
0A

14
9V

U
G

5|
A
0A

14
9V

U
G

5 
9P

R
O

T
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 B
et

ap
ro

te
ob

ac
te

ria
 F

er
ro

va
le

s 
F
er

ro
va

ce
ae

 F
er

ro
vu

m

L
a
ct

o
b
a
ci

llu
s 

b
ife

rm
e
n
ta

n
s 

D
S

M
 2

0
0
0
3
@

A
0
A

0
R

1
H

B
7
7
|A

0
A

0
R

1
H

B
7
7
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

Clostridium ultunense Esp@M1ZLT6|M1ZLT6 9FIRM~Bacteria Firmicutes Tissierellia Tissierellales Tissierellaceae
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Anoxybacillus sp B7M1@A0A160FA57|A0A160FA57 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anoxybacillus
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Clostridium pasteurianum DSM 525 = ATCC 6013@A0A0H3JAS9|A0A0H3JAS9 CLOPA~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Streptomyces phaeoluteigriseus@A0A1V6MJP2|A0A1V6MJP2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Paenibacillus aquistagni@A0A1X7LLJ3|A0A1X7LLJ3 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Bacillus enclensis@A0A0V8HMV3|A0A0V8HMV3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Leucobacter sp UCD-THU@A0A061LUN8|A0A061LUN8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leucobacter
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Alistipes sp An116@A0A1Y4U8W5|A0A1Y4U8W5 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes

Arcobacter molluscorum LMG 25693@A0A2G1DKX7|A0A2G1DKX7 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group Arcobacter
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A0A249KHK6|A0A249KHK6 9ACTN~Bacteria Actinobacteria Candidatus Nanopelagicales Candidatus Nanopelagicaceae Candidatus Planktophila

P
u
n
ic

a
 g

ra
n
a
tu

m
 P

o
m

e
g
ra

n
a
te

@
A

0
A

2
1
8
V

W
D

7
|A

0
A

2
1
8
V

W
D

7
 P

U
N

G
R

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
s
id

s
 m

a
lv

id
s
 M

y
rt

a
le

s
 L

y
th

ra
c
e
a
e
 P

u
n
ic

a

Chlo
ra

cid
obact

eriu
m

 th
erm

ophilu
m

 s
tra

in
 B

@
G

2LE08|G
2LE08 C

HLT
F~Bact

eria
 A

cid
obact

eria
 B

la
st

oca
te

llia
 C

hlo
ra

cid
obact

eriu
m

N
ic

o
ti
a
n
a
 a

tt
e
n
u
a
ta

 C
o
y
o
te

 t
o
b
a
c
c
o
@

A
0
A

1
J
6
IU

Y
6
|A

0
A

1
J
6
IU

Y
6
 N

IC
A

T
~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s

G
u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 a

s
te

ri
d
s
 l
a
m

iid
s
 S

o
la

n
a
le

s
 S

o
la

n
a
c
e
a
e
 N

ic
o
ti
a
n
o
id

e
a
e
 N

ic
o
ti
a
n
e

G
ib

b
e
re

lla
 m

o
n
ili

fo
rm

is
 s

tr
a
in

 M
3
1
2
5
/F

G
S

C
 7

6
0
0
 M

a
iz

e
 e

a
r 

a
n
d
 s

ta
lk

 r
o
t 
fu

n
g
u
s
 F

u
s
a
ri
u
m

 v
e
rt

ic
ill

io
id

e
s
@

W
7
N

5
X

1
|W

7
N

5
X

1
 G

IB
M

7
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 S

o
rd

a
ri
o
m

y
c
e
te

s
 H

y
p
o
c
re

o
m

y
c
e
ti
d
a
e
 H

y
p
o
c
re

a
le

s
 N

e
c
tr

ia
c
e
a
e
 F

u
s
a
ri
u
m

 F
u
s
a
ri
u
m

 f
u
jik

Bradyrhizobium
 m

acuxiense@
A0A109JG

70|A0A109JG
70 9BRAD~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Bradyrhizobiaceae Bradyrhizobium
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Campylobacter gracilis RM3268@C8PGF0|C8PGF0 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Saccharopolyspora flava@A0A1I6SVP7|A0A1I6SVP7 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharopolyspora
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Paenibacillus sp FSL H7-0737@A0A089IP44|A0A089IP44 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Cryobacterium sp LW097@A0A1Z3LGT3|A0A1Z3LGT3 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Cryobacterium
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Pan troglodytes Chimpanzee@A0A2I3SBG0|A0A2I3SBG0 PANTR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pan

Firmicutes bacterium CAG137@R6H1E7|R6H1E7 9FIRM~Bacteria Firmicutes environmental samples

Gordonia aichiensis NBRC 108223@L7KM19|L7KM19 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia

Formosa algae@A0A2K2ZCB3|A0A2K2ZCB3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Formosa
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Penicillium roqueforti strain FM164@W6QZ05|W6QZ05 PENRF~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Eurotiomycetes Eurotiomycetidae Eurotiales Aspergillaceae Penicillium

Salinibacterium amurskyense@A0A2M9D3J5|A0A2M9D3J5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Salinibacterium
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Bacillus sp strain OxB-1@A0A0A8JGN1|A0A0A8JGN1 BACSX~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Kitasatospora sp MMS16-BH015@A0A2H5AZU8|A0A2H5AZU8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Kitasatospora
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Rhodotorula sp JG-1b@
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Lentibacillus halodurans@A0A1I0ZHE9|A0A1I0ZHE9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lentibacillus

Actinomyces massiliensis F0489@J1H2K6|J1H2K6 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Ailuropoda melanoleuca Giant panda@G1L798|G1L798 AILME~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
ammalia Eutheria Laurasiatheria Carnivora Caniformia Ursidae Ailuropoda

Roseibacterium elongatum DSM 19469@W8RXW5|W8RXW5 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Roseibacterium
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Lechevalieria aerocolonigenes Nocardia aerocolonigenes Saccharothrix aerocolonigenes@A0A0F0GXQ4|A0A0F0GXQ4 NOCAE~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Lechevalieria

Kocuria rhizophila strain ATCC 9341/DSM 348/NBRC 103217/DC2201@B2GKC8|MDH KOCRD~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Sediminicola luteus@A0A2A4GA44|A0A2A4GA44 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Sediminicola

Microbacterium esteraromaticum@A0A1R4KNZ1|A0A1R4KNZ1 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Roseburia sp CAG45@R6PTM0|R6PTM0 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples

Erinaceus europaeus Western European hedgehog@A0A1S2Z9F7|A0A1S2Z9F7 ERIEU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Eulipotyphla Erinaceidae Erinaceinae Erinaceus
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ae Caenorhabditis

Cellulomonas gilvus strain ATCC 13127/NRRL B-14078 Cellvibrio gilvus@F8A034|F8A034 CELGA~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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onas lykanthroporepellens strain ATCC BAA-1523/JCM

 15061/BL-DC-9@
D8K409|D8K409 DEHLB~Bacteria Chloroflexi Dehalococcoidia Dehalogenim
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Ekhidna lutea@A0A239M4C9|A0A239M4C9 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Ekhidna
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Coriobacteriaceae bacterium CHKCI002@A0A143XCP2|A0A143XCP2 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae
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Microbacterium mangrovi@A0A0B2A2E8|A0A0B2A2E8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Streptomyces sp 150FB@A0A0C2BE04|A0A0C2BE04 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Dyadobacter fermentans strain ATCC 700827/DSM 18053/NS114@
C6W2U7|C6W2U7 DYAFD~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Dyadobacter
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Microbacterium sp SA39@A0A0F2C5Y5|A0A0F2C5Y5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

P
a
e
n
ib

a
c
ill

u
s
 d

u
ru

s
 P

a
e
n
ib

a
c
ill

u
s
 a

z
o
to

fi
x
a
n
s
@

A
0
A

0
8
9
H

IM
2
|A

0
A

0
8
9
H

IM
2
 P

A
E

D
U

~
B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 B

a
c
ill

i 
B

a
c
ill

a
le

s
 P

a
e
n
ib

a
c
ill

a
c
e
a
e
 P

a
e
n
ib

a
c
ill

u
s

R
hizopogon vinicolor A

M
-O

R
11-026@

A
0A

1B
7N

784|A
0A

1B
7N

784 9A
G

A
M

~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes A

garicom
ycetidae B

oletales
S
uillineae R

hizopogonaceae R
hizopogon

Baci
llu

s 
encl

ensi
s@

A0A0V8H
H
F0|A

0A0V8H
H
F0 9

BAC
I~

Bact
eria

 F
irm

ic
ute

s 
Baci

lli 
Baci

lla
le

s 
Baci

lla
ce

ae B
aci

llu
s

O
rc

he
se

lla
 c

in
ct

a 
S
pr

in
gt

ai
l@

A
0A

1D
2N

A
R

9|
A
0A

1D
2N

A
R

9 
O

R
C

C
I~

E
uk

ar
yo

ta
 M

et
az

oa
 E

cd
ys

oz
oa

 A
rt
hr

op
od

a 
H

ex
ap

od
a 

C
ol

le
m

bo
la

 E
nt

om
ob

ry
om

or
ph

a 
E
nt

om
ob

ry
oi

de
a 

E
nt

om
ob

ry
id

ae
 O

rc
he

se
lli
na

e 
O

rc
he

se
lla

L
a
b
re

n
z
ia

 a
lb

a
@

A
0
A

0
M

7
A

X
X

6
|A

0
A

0
M

7
A

X
X

6
 9

R
H

O
B

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 L

a
b
re

n
z
ia

S
a
lin

ig
ra

n
u
m

 r
u
b

ru
m

@
A

0
A

2
I8

V
P

2
5

|A
0
A

2
I8

V
P

2
5
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e
a

 g
ro

u
p
 H

a
lo

b
a
c
te

ri
a
 H

a
lo

fe
ra

c
a
le

s
 H

a
lo

ru
b

ra
c
e
a
e

 S
a
lin

ig
ra

n
u
m
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Streptomyces regensis@A0A0J8AWK8|A0A0J8AWK8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Propionibacterium sp oral ta
xon 192 str F

0372@S3X9L8|S3X9L8 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionibacterium

C
lo

st
rid

iu
m

 c
el

er
ec

re
sc

en
s@

A
0A

08
4J

P
J4

|A
0A

08
4J

P
J4

 9
FI

R
M

~B
ac

te
ria

 F
irm

ic
ut

es
 C

lo
st

rid
ia

 C
lo

st
rid

ia
le

s 
La

ch
no

sp
ira

ce
ae

A
ed

es
 a

lb
op

ic
tu

s 
A
si

an
 ti

ge
r 
m

os
qu

ito
 S

te
go

m
yi

a 
al

bo
pi

ct
a@

A
0A

18
2G

A
F
8|

A
0A

18
2G

A
F
8 

A
E
D

A
L~

E
uk

ar
yo

ta
 M

et
az

oa
 E

cd
ys

oz
oa

 A
rt
hr

op
od

a 
H

ex
ap

od
a 

In
se

ct
a 

P
te

ry
go

ta
 N

eo
pt

er
a 

H
ol

om
et

ab
ol

a 
D

ip
te

ra
 N

em
at

oc
er

a 
C

ul
ic

oi
de

a 
C

ul
ic

id
ae

 C
ul

ic
in

ae
 A

ed
in

i A
ed

es
 S

te
go

m
yi

a

Propionispira arboris@
A0A1H7CC15|A0A1H7CC15 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Propionispira
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Alistipes sp CHKCI003@A0A143XJY8|A0A143XJY8 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes

Mycobacterium decipiens@A0A1X2LQS2|A0A1X2LQS2 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium tuberculosis complex
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Bifidobacterium scaligerum@A0A2M9HRZ8|A0A2M9HRZ8 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium

Corynebacterium freneyi DNF00450@A0A095Y6S5|A0A095Y6S5 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Chryseobacterium sp Leaf180@A0A0Q5QFW2|A0A0Q5QFW2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Lonchura striata domestica Bengalese finch@A0A218UUL4|A0A218UUL4 9PASE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Passeriformes Passeroidea Estrild
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Sphaerobolus stellatus SS14@
A0A0C9UP77|A0A0C9UP77 9AGAM

~Eukaryota Fungi Dikarya Basidiom
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ycetidae Geastrales Sphaerobolaceae Sphaerobolus
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Ruminococcus sp CAG9@R7CFT7|R7CFT7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Hungateiclostridium straminisolvens JCM 21531@W4V4I4|W4V4I4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Hungateiclostridium
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Candidatus Nitrosotalea okcheonensis@A0A2H1FI84|A0A2H1FI84 9ARCH~Archaea Thaumarchaeota unclassified Thaumarchaeota Candidatus Nitrosotalea

Aquimarina atlantica@A0A023BSQ8|A0A023BSQ8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Aquimarina
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Streptomonospora alba@A0A0C2G5M8|A0A0C2G5M8 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Streptomonospora
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Psychrobacillus sp OK032@A0A1H9T0D9|A0A1H9T0D9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Psychrobacillus
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Caldisphaera lagunensis strain DSM 15908/JCM 11604/IC-154@L0AAP9|L0AAP9 CALLD~Archaea Crenarchaeota Thermoprotei Acidilobales Caldisphaeraceae Caldisphaera
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Collinsella sp CAG398@R7AGX3|R7AGX3 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Collinsella environmental samples
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Actinomyces sp oral taxon 178 str F0338@E8JFZ4|E8JFZ4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Saccharomonospora viridis strain ATCC 15386/DSM 43017/JCM 3036/NBRC 12207/P101@C7MV61|C7MV61 SACVD~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharomonospora
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Gasterosteus aculeatus Three-spined stickleback@G3N7Z2|G3N7Z2 GASAC~Eukaryota Metazoa Chordata Craniata Verte
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Bacteriovorax sp Seq25 V@T0RDJ1|T0RDJ1 9PROT~Bacteria Proteobacteria Oligoflexia Bacteriovoracales Bacteriovoracaceae Bacteriovorax
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Drosophila virilis Fruit fly@
B4LPS5|B4LPS5 DROVI~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila

Actinomyces nasicola@A0A1Q5Q295|A0A1Q5Q295 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Lysinibacillus xyleni@A0A285S6V2|A0A285S6V2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Thiocapsa sp KS1@
A0A0U5IFI0|A0A0U5IFI0 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Chromatiales Chromatiaceae Thiocapsa

Janibacter in
dicus@A0A1L3MII4|A0A1L3MII4 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Janibacter

Nonlabens sp YIK11@A0A0Q1DYL6|A0A0Q1DYL6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Nonlabens
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Paenibacillus sp FSL R5-0912@A0A089JYB7|A0A089JYB7 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Legionella feeleii@
A0A0W0U0P6|A0A0W0U0P6 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Streptomyces nodosus@A0A0B5DM05|A0A0B5DM05 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Hungatella hathewayi DSM 13479@D3AF00|D3AF00 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Hungatella
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Microbacterium sp GCS4@A0A0L6HW40|A0A0L6HW40 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Chryseobacterium indologenes@A0A0N0ZS36|A0A0N0ZS36 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Drosophila pseudoobscura pseudoobscura Fruit fly@
B5E0L9|B5E0L9 DROPS~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora
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Sediminicola sp YIK13@A0A0S1SBC4|A0A0S1SBC4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Sediminicola

Paenibacillus rigui@A0A229ULN0|A0A229ULN0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Sporosarcina sp HYO08@A0A135WG01|A0A135WG01 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Myroides profundi@A0A0B5RN20|A0A0B5RN20 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Myroides

Candidatus Omnitrophica bacterium 4484 213@A0A1W9P8G9|A0A1W9P8G9 9BACT~Bacteria Candidatus Omnitrophica

Rhodobacter capsulatus strain ATCC BAA-309/NBRC 16581/SB1003@D5APZ5|D5APZ5 RHOCB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Rhodobacter

Bacteroides reticulotermitis JCM 10512@
W4UNI1|W4UNI1 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides

Novosphingobium sp FSW06-99@A0A124JWK0|A0A124JWK0 9SPHN~Bacteria Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Novosphingobium

Nonomuraea wenchangensis@A0A1I0LFV7|A0A1I0LFV7 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Nonomuraea

Knoellia sinensis KCTC 19936@A0A0A0J895|A0A0A0J895 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Knoellia
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Streptomyces griseoruber@A0A101T281|A0A101T281 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Polaribacter sp KT 15@A0A1M7LPE9|A0A1M7LPE9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Polaribacter
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Candidatus Roizmanbacteria bacterium GW2011 GWA2 33 33@A0A0G0A185|A0A0G0A185 9BACT~Bacteria Candidatus Roizmanbacteria
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Leptospirillum ferrooxidans strain C2-3@I0IPH8|I0IPH8 LEPFC~Bacteria Nitrospirae Nitrospirales Nitrospiraceae Leptospirillum
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Geminocystis sp NIES-3708@A0A0D6ADX5|A0A0D6ADX5 9CHRO~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Chroococcaceae Geminocystis
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Aotus nancymaae Ma's night monkey@A0A2K5F5L1|A0A2K5F5L1 AOTNA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Aotidae Aotus
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Microbacterium hydrocarbonoxydans@A0A0M2HHR9|A0A0M2HHR9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Ruminococcaceae bacterium D16@F4XCX7|F4XCX7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae unclassified Ruminococcaceae

Corynebacterium tuscaniense DNF00037@A0A095YKE5|A0A095YKE5 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Rhodobacteraceae bacterium HLUCCO18@A0A0P7XF23|A0A0P7XF23 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae

H
o
e
fle

a
 p

h
o
to

tro
p
h
ic

a
 s

tra
in

 D
S

M
 1

7
0
6
8
/N

C
IM

B
 1

4
0
7
8
/D

F
L
-4

3
@

A
9
D

G
2
0
|A

9
D

G
2
0
 H

O
E

P
D

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 P

h
y
llo

b
a
c
te

ria
c
e
a
e
 H

o
e
fle

a

Ancylostoma ceylanicum@A0A016U4R6|A0A016U4R6 9BILA~Eukaryota M
etazoa Ecdysozoa Nematoda Chromadorea Stro

ngylida Ancylostomatoidea Ancylostomatid
ae Ancylostomatin

ae Ancylostoma

N
a
tro

n
o

lim
n
o

b
iu

s
 in

n
e

rm
o
n

g
o
lic

u
s
 J

C
M

 1
2
2
5
5
@

L
9
X

0
6

4
|L

9
X

0
6

4
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e
a

 g
ro

u
p
 H

a
lo

b
a
c
te

ria
 N

a
tria

lb
a
le

s
 N

a
tria

lb
a

c
e
a
e
 N

a
tro

n
o
lim

n
o
b
iu

s

L
a
ct

o
b
a
ci

llu
s 

fa
rr

a
g
in

is
 D

S
M

 1
8
3
8
2
 =

 J
C

M
 1

4
1
0
8
@

X
0
P
A

N
5
|X

0
P
A

N
5
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

Ruaniaceae bacterium KH17@A0A239QUK7|A0A239QUK7 9MICO~Bacteria Actinobacteria Micrococcales Ruaniaceae
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Clostridium tyrobutyricum DIVETGP@W6N6R2|W6N6R2 CLOTY~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Agromyces sp Root1464@A0A0Q7UHH9|A0A0Q7UHH9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces

Cebus capucinus imitator@A0A2K5PBG6|A0A2K5PBG6 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus
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Legionella adelaidensis@A0A0W0R2Q7|A0A0W0R2Q7 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

S
ta

ph
yl
oc

oc
cu

s 
sa

pr
op

hy
tic

us
 s

ub
sp

 s
ap

ro
ph

yt
ic
us

 s
tra

in
 A

TC
C
 1

53
05

/D
S
M

 2
02

29
/N

C
IM

B
 8

71
1/

N
C
TC

 7
29

2/
S
-4

1@
Q

49
Y
J3

|L
D
H
 S

TA
S
1~

B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i B

ac
ill
al

es
 S

ta
ph

yl
oc

oc
ca

ce
ae

 S
ta

ph
yl
oc

oc
cu

s

C
ar

di
ob

ac
te

riu
m

ho
m

in
is
 s

tra
in

 A
TC

C
 1

58
26

/D
S
M

 8
33

9/
N
C
TC

 1
04

26
/6

57
3@

C
8N

6A
5|

C
8N

6A
5 

C
A
R
H
6~

B
ac

te
ria

 P
ro

te
ob

ac
te

ria
 G

am
m

ap
ro

te
ob

ac
te

ria
 C

ar
di

ob
ac

te
ria

le
s 

C
ar

di
ob

ac
te

ria
ce

ae
 C

ar
di

ob
ac

te
riu

m

N
e
s
io

to
b
a
c
te

r e
x
a
lb

e
s
c
e
n
s
@

A
0
A

1
U

7
J
I3

0
|A

0
A

1
U

7
J
I3

0
 9

R
H

O
B

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 N

e
s
io

to
b
a
c
te

r

Rothia kristinae@A0A147E7T2|A0A147E7T2 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Rothia
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Cytophagales bacterium TFI 002@
A0A286IJA5|A0A286IJA5 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales
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Laetiporus sulphureus 93-53@
A0A165IKX9|A0A165IKX9 9APHY~Eukaryota Fungi Dikarya Basidiom

ycota Agaricom
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Chryseobacterium taklimakanense@A0A239X5N7|A0A239X5N7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Tolypothrix sp PCC 7601@
A0A0D6KFY4|A0A0D6KFY4 9CYAN~Bacteria Cyanobacteria Nostocales Tolypothrichaceae Tolypothrix
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Thelohanellus kitauei Myxosporean@
A0A0C2MPI9|A0A0C2MPI9 THEKT~Eukaryota Metazoa Cnidaria Myxozoa Myxosporea Bivalvulida Platysporina Myxobolidae Thelohanellus
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Psychrobacillus sp FJAT-21963@A0A0Q3RRK6|A0A0Q3RRK6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Psychrobacillus

P
s
e
u
d
o
a
lte

ro
m

o
n
a
s
 lu

te
o
v
io

la
c
e
a
 D

S
M

 6
0
6
1
@

A
0
A

1
6
7
B

Q
Z

4
|A

0
A

1
6
7
B

Q
Z

4
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 A

lte
ro

m
o
n
a
d
a
le

s
 P

s
e
u
d
o
a
lte

ro
m

o
n
a
d
a
c
e
a
e
 P

s
e
u
d
o
a
lte

ro
m

o
n
a
s

Jaapia argillacea M
UCL 33604@

A0A067Q
NN0|A0A067Q

NN0 9AG
AM

~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Agaricom

ycetidae Jaapiales Jaapiaceae Jaapia

C
olletotrichum

 salicis@
A

0
A

135R
V

66|A
0A

13
5R

V
66 9P

E
Z
I~

E
uka

ryota F
ung

i D
ikarya

 A
scom

ycota P
ezizom

ycotina S
o
rdariom

ycetes H
yp

ocreom
ycetidae G

lom
erellales G

lom
e
rella

ceae C
olletotrichum

Cytophagaceae bacterium BCCC1@
A0A257IXR3|A0A257IXR3 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae

H
a
lo

s
ta

g
n

ic
o
la

 s
p
 A

5
6
@

A
0
A

0
6

3
Z

M
V

8
|A

0
A

0
6
3
Z

M
V

8
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e

a
 g

ro
u
p

 H
a
lo

b
a
c
te

ria
 N

a
tria

lb
a
le

s
 N

a
tria

lb
a

c
e
a
e
 H

a
lo

s
ta

g
n
ic

o
la

N
itr

os
om

on
as

 s
p 

A
L2

12
@

F
9Z

J6
6|

F
9Z

J6
6 

9P
R

O
T
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 B
et

ap
ro

te
ob

ac
te

ria
 N

itr
os

om
on

ad
al

es
 N

itr
os

om
on

ad
ac

ea
e 

N
itr

os
om

on
as

Ulig
inosib

acte
riu

m sp
 T

H139@
A0A2N4XRL9|A

0A2N4XRL9 9RHOO~Bacte
ria

 P
ro

teobacte
ria

 B
etapro

teobacte
ria

 R
hodocy

cla
les Z

oogloeace
ae U

lig
inosib

acte
riu

m

Lachnospira multipara@A0A1H5TVV7|A0A1H5TVV7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Lachnospira
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Streptomyces sp PVA 94-07@V4I3T2|V4I3T2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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C
a
n
d
id

a
tu

s P
u
n
ice

isp
irillu

m
 sp

 T
M

E
D

2
4
5
@

A
0
A

1
Z
9
R

3
Y

0
|A

0
A

1
Z
9
R

3
Y

0
 9

P
R

O
T
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 S

A
R

11
6
 clu

ste
r C

a
n
d
id

a
tu

s P
u
n
ice

isp
irillu

m

D
e
n
d
ro

c
to

n
u
s
 p

o
n
d
e
ro

s
a
e
 M

o
u
n
ta

in
 p

in
e
 b

e
e
tle

@
N

6
T

T
Q

3
|N

6
T

T
Q

3
 D

E
N

P
D

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 A

rth
ro

p
o
d
a
 H

e
x
a
p
o
d
a
 In

s
e
c
ta

 P
te

ry
g
o
ta

 N
e
o
p
te

ra
 H

o
lo

m
e
ta

b
o
la

 C
o
le

o
p
te

ra
 P

o
ly

p
h
a
g
a
 C

u
c
u
jifo

rm
ia

 C
u
rc

u
lio

n
id

a
e
 S

c
o
ly

tin
a
e
 D

e
n
d
ro

c
to

n
u
s

P
le

sio
m

o
n
a
s sh

ig
e
llo

id
e
s 3

0
2
-7

3
@

R
8
A

M
3
8
|R

8
A

M
3
8
 P

L
E

S
H

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 G

a
m

m
a
p
ro

te
o
b
a
cte

ria
 E

n
te

ro
b
a
cte

ra
le

s u
n
cla

ssifie
d
 E

n
te

ro
b
a
cte

ra
le

s P
le

sio
m

o
n
a
s

A
s
p
e
rg

ill
u
s
 b

o
m

b
y
c
is

@
A

0
A

1
F

7
Z

S
S

0
|A

0
A

1
F

7
Z

S
S

0
 9

E
U

R
O

~
E

u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 E

u
ro

ti
o
m

y
c
e
te

s
 E

u
ro

ti
o
m

y
c
e
ti
d
a
e
 E

u
ro

ti
a
le

s
 A

s
p
e
rg

ill
a
c
e
a
e
 A

s
p
e
rg

ill
u
s

M
e
th

a
n
o

m
ic

ro
b
ia

le
s
 a

rc
h
a
e
o
n

 H
G

W
-M

e
th

a
n
o
m

ic
ro

b
ia

le
s
-3

@
A

0
A

2
I0

P
G

G
1
|A

0
A

2
I0

P
G

G
1
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a

e
o
ta

 S
te

n
o
s
a

rc
h
a
e
a

 g
ro

u
p
 M

e
th

a
n
o
m

ic
ro

b
ia

 M
e
th

a
n
o
m

ic
ro

b
ia

le
s

Streptosporangium subroseum@A0A239MZH4|A0A239MZH4 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Streptosporangium
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Bacillus sporothermodurans@A0A150LFJ3|A0A150LFJ3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Trueperella pyogenes@X4QW34|X4QW34 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Trueperella
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Sunxiuqinia elliptica@A0A1I2EWS0|A0A1I2EWS0 9BACT~Bacteria Bacteroidetes Bacteroidia Marinilabiliales Prolixibacteraceae Sunxiuqinia
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Streptomyces sp MMG1522@A0A0M8TEA3|A0A0M8TEA3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Selenomonas ruminantium@
A0A1K1QQD1|A0A1K1QQD1 SELRU~Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Selenomonas

Collinsella sp An307@A0A1Y4AN95|A0A1Y4AN95 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Collinsella

Arthrobacter sp UCD-GKA@A0A1S2GQI1|A0A1S2GQI1 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Strigomonas culicis@
S9V8D0|S9V8D0 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Strigomonas
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Bacillus sp AFS073361@A0A2B2C6G3|A0A2B2C6G3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Salimicrobium halophilum@A0A1G8VJH6|A0A1G8VJH6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Salimicrobium

Paenibacillus pectinilyticus@A0A1C0ZUB2|A0A1C0ZUB2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Actinomyces sp S4-C9@A0A095YZ36|A0A095YZ36 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Paenibacillus sp Root52@A0A0Q7SVS9|A0A0Q7SVS9 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Streptomyces sp Root264@A0A0Q8YR68|A0A0Q8YR68 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flagellimonas eckloniae@A0A0Q1DR72|A0A0Q1DR72 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flagellimonas
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Ignavibacteriae bacterium HGW-Ignavibacteriae-3@A0A2N1VJ27|A0A2N1VJ27 9BACT~Bacteria Ignavibacteriae
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Peptostreptococcaceae bacterium AS15@J4K8W9|J4K8W9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptostreptococcaceae
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Reichenbachiella sp 5M10@
A0A2G5KXM0|A0A2G5KXM0 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Reichenbachiella

Anaerotruncus colihominis DSM 17241@B0PC22|B0PC22 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaerotruncus

Leptomonas seymouri@
A0A0N1I818|A0A0N1I818 LEPSE~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas
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Viridibacillus arenosi FSL R5-213@W4EPS3|W4EPS3 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Viridibacillus
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Bhargavaea cecembensis DSE10@M7NWP2|M7NWP2 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Bhargavaea
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Cutibacterium acnes JCM 18909@W4TL62|W4TL62 CUTAC~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Cutibacterium

Thiotrichaceae bacterium@
A0A2A4W

C70|A0A2A4W
C70 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Thiotrichales Thiotrichaceae
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Gilvibacter sp SZ-19@A0A1Y0MRA2|A0A1Y0MRA2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gilvibacter
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Winogradskyella aurantia@A0A265UN87|A0A265UN87 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Flavobacterium sp 1@A0A2M8Y0J0|A0A2M8Y0J0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Corynebacterium spheniscorum@A0A1I2QGR8|A0A1I2QGR8 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Aeromicrobium sp PE09-221@A0A200H5Y7|A0A200H5Y7 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Aeromicrobium
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Candidatus Xenolissoclinum pacificiensis L6@W2V2E3|W2V2E3 9RICK~Bacteria Proteobacteria Alphaproteobacteria Rickettsiales Anaplasmataceae Candidatus Xenolissoclinum

Sporosarcina newyorkensis 2681@F9DUN4|F9DUN4 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Eubacteriaceae bacterium CHKCI005@A0A143ZRA6|A0A143ZRA6 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae
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Mycobacterium hassiacum strain DSM 44199/CIP 105218/JCM 12690/3849@K5B7Y7|K5B7Y7 MYCHD~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Tenacibaculum holothuriorum@A0A1Y2P9X9|A0A1Y2P9X9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum

C
h
o
a
n
e
p
h
o
ra

 c
u
c
u
rb

it
a
ru

m
@

A
0
A

1
C

7
N

IL
3
|A

0
A

1
C

7
N

IL
3
 9

F
U

N
G

~
E

u
k
a
ry

o
ta

 F
u
n
g
i 
F

u
n
g
i 
in

c
e
rt

a
e
 s

e
d
is

 M
u
c
o
ro

m
y
c
o
ta

 M
u
c
o
ro

m
y
c
o
ti
n
a
 M

u
c
o
ro

m
y
c
e
te

s
 M

u
c
o
ra

le
s
 M

u
c
o
ri
n
e
a
e
 C

h
o
a
n
e
p
h
o
ra

c
e
a
e
 C

h
o
a
n
e
p
h
o
ro

id
e
a
e
 C

h
o
a
n
e
p
h
o
ra

O
ry

za
 g

lu
m

ip
a
tu

la
@

A
0
A

0
E

0
B

B
R

0
|A

0
A

0
E

0
B

B
R

0
 9

O
R

Y
Z

~
E

u
ka

ry
o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
yt

a
 E

m
b
ry

o
p
h
yt

a
 T

ra
ch

e
o
p
h
yt

a
 S

p
e
rm

a
to

p
h
yt

a
 M

a
g
n
o
lio

p
si

d
a
 L

ili
o
p
si

d
a
 P

o
a
le

s 
P

o
a
ce

a
e
 B

O
P

 c
la

d
e
 O

ry
zo

id
e
a
e
 O

ry
ze

a
e
 O

ry
zi

n
a
e
 O

ry
za

A
sc

a
ri
s 

lu
m

b
ri
co

id
e
s 

G
ia

n
t 
ro

u
n
d
w

o
rm

@
A

0
A

0
M

3
I6

Z
3
|A

0
A

0
M

3
I6

Z
3
 A

S
C

L
U

~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 E

cd
ys

o
zo

a
 N

e
m

a
to

d
a
 C

h
ro

m
a
d
o
re

a
R

h
a
b
d
iti

d
a
 S

p
ir
u
ri
n
a
 A

sc
a
ri
d
o
m

o
rp

h
a
 A

sc
a
ri
d
o
id

e
a
 A

sc
a
ri
d
id

a
e
 A

sc
a
ri
s

Paeniglutamicibacter gangotriensis Lz1y@M7MV78|M7MV78 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Paeniglutamicibacter

Brevibacillus brevis strain 47/JCM 6285/NBRC 100599@C0Z7X5|C0Z7X5 BREBN~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Cryomorphaceae bacterium BACL29 MAG-121220-bin8@A0A0R2TQD9|A0A0R2TQD9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Cryomorphaceae unclassified Cryomorphaceae

Cavia porcellus Guinea pig@A0A286XQT7|A0A286XQT7 CAVPO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
ammalia Eutheria Euarchontoglire

s Glire
s Rodentia Hystric

omorpha Caviidae Cavia

M
icrom

onospora echinospora M
icrom

onospora purpurea@
A0A1C4XE00|A0A1C4XE00 M

ICEC~Bacteria Actinobacteria M
icrom

onosporales M
icrom

onosporaceae M
icrom

onospora

Terrabacter sp 28@A0A0F0ESG3|A0A0F0ESG3 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Terrabacter

Moorella glycerini@A0A0C7N810|A0A0C7N810 9THEO~Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacteraceae Moorella group Moorella

Candidatus Pacebacteria bacterium CG10 big fil rev 8 21 14 0 10 56 10@A0A2H0SK93|A0A2H0SK93 9BACT~Bacteria Candidatus Pacebacteria

bacterium
 H

R
24@

A0A2H
5YH

C
0|A0A2H

5YH
C
0 9BAC

T~Bacteria

Homo sapiens Human@P07864|LDHC HUMAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Homo

Calothrix sp NIES-4101@
A0A1Z4R984|A0A1Z4R984 9CYAN~Bacteria Cyanobacteria Nostocales Rivulariaceae Calothrix

La
ct

ob
ac

ill
us

 s
p 

A
S
F
36

0@
N

2A
18

4|
N

2A
18

4 
9L

A
C

O
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
La

ct
ob

ac
ill
ac

ea
e 

La
ct

ob
ac

ill
us

T
ritic

u
m

 a
e
s
tiv

u
m

 W
h
e
a

t@
W

5
G

2
0
8
|W

5
G

2
0
8
 W

H
E

A
T

~
E

u
k
a
ry

o
ta

 V
irid

ip
la

n
ta

e
 S

tre
p
to

p
h
y
ta

 E
m

b
ry

o
p

h
y
ta

 T
ra

c
h
e
o

p
h
y
ta

 S
p
e
rm

a
to

p
h

y
ta

 M
a
g
n
o
lio

p
h
y
ta

 L
ilio

p
s
id

a
 P

o
a
le

s
 P

o
a
c
e
a
e
 B

O
P

 c
la

d
e
 P

o
o
id

e
a
e
 T

ritic
o
d
a

e
 T

ritic
e
a
e
 T

ritic
in

a
e
 T

ritic
u
m

C
lo

st
rid

iu
m

 s
p 

FS
41

@
A
0A

0F
0C

48
2|

A
0A

0F
0C

48
2 

9C
LO

T~
B
ac

te
ria

 F
irm

ic
ut

es
 C

lo
st

rid
ia

 C
lo

st
rid

ia
le

s 
C
lo

st
rid

ia
ce

ae
 C

lo
st

rid
iu

m

O
ry

z
a
 s

a
ti
v
a
 s

u
b
s
p
 i
n
d
ic

a
 R

ic
e
@

A
2
Y

7
R

4
|A

2
Y

7
R

4
 O

R
Y

S
I~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 L

ili
o
p
s
id

a
 P

o
a
le

s
 P

o
a
c
e
a
e
 B

O
P

 c
la

d
e
 O

ry
z
o
id

e
a
e
 O

ry
z
e
a
e
 O

ry
z
in

a
e
 O

ry
z
a
 O

ry
z
a
 s

a
ti
v
a
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Catonella morbi ATCC 51271@V2XQQ9|V2XQQ9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Catonella

Pro
pith

ecu
s c

oquere
li C

oquere
l's

 si
faka

 P
ro

pith
ecu

s v
erre

auxi 
co

quere
li@

A0A2K6F9E8|A
0A2K6F9E8 P

ROCO~Euka
ryo

ta M
etazo

a C
hord

ata C
ra

niata V
erte

bra
ta E

uteleosto
mi M

ammalia
 E

utheria
 E

uarch
ontoglire

s P
rim

ates S
tre

psir
rh

ini L
emurifo

rm
es I

ndriid
ae P

ro
pith

ecu
s

L
a
ct

o
b
a
ci

llu
s 

w
a
sa

tc
h
e
n
si

s@
A

0
A

0
D

1
A

7
V

1
|A

0
A

0
D

1
A

7
V

1
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

L
a
ct

o
b
a
ci

llu
s 

ca
ca

o
n
u
m

 D
S

M
 2

11
1
6
@

A
0
A

0
R

2
C

M
6
3
|A

0
A

0
R

2
C

M
6
3
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

Robiginitalea biformata strain ATCC BAA-864/HTCC2501/KCTC 12146@A4CM50|A4CM50 ROBBH~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Robiginitalea
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Mycobacterium parmense@A0A1X2B0L3|A0A1X2B0L3 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium simiae complex
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Nitratiruptor sp strain SB155-2@A6Q388|MDH NITSB~Bacteria Proteobacteria Epsilonproteobacteria Nitratiruptor

Streptomyces rubellomurinus strain ATCC 31215@A0A0F2THD2|A0A0F2THD2 STRR3~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Candidatus Omnitrophica bacterium CG1 02 40 15@A0A1J4VE24|A0A1J4VE24 9BACT~Bacteria Candidatus Omnitrophica
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Roseisalinus antarcticus@A0A1Y5TXK5|A0A1Y5TXK5 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Roseisalinus

Hassallia byssoidea VB512170@A0A0C1UCM1|A0A0C1UCM1 9CYAN~Bacteria Cyanobacteria Nostocales Tolypothrichaceae Hassallia
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P
h
a
e
th

o
n
 le

p
tu

ru
s
 W

h
ite

-ta
ile

d
 tro

p
ic

b
ird

@
A

0
A

0
9
1
T

8
2
7
|A

0
A

0
9
1
T

8
2
7
 P

H
A

L
P

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i A

rc
h
e
lo

s
a
u
ria

 A
rc

h
o
s
a
u
ria

 D
in

o
s
a
u
ria

 S
a
u
ris

c
h
ia

 T
h
e
ro

p
o
d
a
 C

o
e
lu

ro
s
a
u
ria

 A
v
e
s
 N

e
o
g
n
a
th

a
e
 P

e
le

c
a
n
ifo

rm
e
s
 P

h
a
e
th

o
n
tid

a
e
 P

h
a
e
th

o

C
or

yn
eb

ac
te

riu
m

 a
pp

en
di

ci
s 

C
IP

 1
07

64
3@

A
0A

1N
7J

9Y
1|

A
0A

1N
7J

9Y
1 

9C
O

R
Y
~B

ac
te

ria
 A

ct
in

ob
ac

te
ria

 C
or

yn
eb

ac
te

ria
le

s 
C
or

yn
eb

ac
te

ria
ce

ae
 C

or
yn

eb
ac

te
riu

m

P
lasm

odium
 fragile@

A
0A

0D
9Q

S
68|A

0A
0D

9Q
S
68 P

LA
F
R

~
E
ukaryota A

lveolata A
picom

plexa A
conoidasida H

aem
osporida P

lasm
odiidae P

lasm
odium

 P
lasm

odium

Drosophila fic
usphila Fruit f

ly@
A0A1W4V9Z3|A0A1W4V9Z3 DROFC~Eukaryota

Metazoa Ecdysozoa Arth
ropoda Hexapoda In

secta Pterygota Neoptera Holometabola Diptera Brachycera M
uscomorpha Ephydroidea Drosophilid

ae Drosophila Sophophora

Bra
chypodium distachyon P

urp
le fa

lse bro
me Tra

chynia distachya@
I1I144|I1

I144 B
RADI~

Eukaryota V
irid

iplantae S
tre

ptophyta E
mbryophyta Tra

cheophyta S
perm

atophyta M
agnolio

psida Lilio
psida P

oales P
oaceae B

OP clade P
ooideae B

ra
chypodieae B

ra
chypodium

P
a
e
n
ib

a
c
ill

u
s
 s

p
 F

S
L
 R

5
-1

9
2
@

W
4
A

P
Z

3
|W

4
A

P
Z

3
 9

B
A

C
L
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 B

a
c
ill

i 
B

a
c
ill

a
le

s
 P

a
e
n
ib

a
c
ill

a
c
e
a
e
 P

a
e
n
ib

a
c
ill

u
s

Streptomyces cattleya strain ATCC 35852/DSM 46488/JCM 4925/NBRC 14057/NRRL 8057@F8K090|F8K090 STREN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Myotis lucifugus Little brown bat@G1PUD8|G1PUD8 MYOLU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilionidae Myotis
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Gardnerella vaginalis strain ATCC 14019/317@E3D965|E3D965 GARV3~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Gardnerella
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Sediminihabitans luteus@A0A2M9CYY7|A0A2M9CYY7 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Sediminihabitans
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Flavobacterium cucumis@A0A1M7ZWU7|A0A1M7ZWU7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Ruminococcus lactaris ATCC 29176@B5CMK5|B5CMK5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus

Streptomyces formicae@A0A291QDZ5|A0A291QDZ5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces sp CB01881@A0A2L0N714|A0A2L0N714 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bifidobacterium angulatum DSM 20098 = JCM 7096@C4FG18|C4FG18 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Streptomyces mangrovisoli@A0A1J4NZE7|A0A1J4NZE7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

P
lasm

odium
 m

alariae@
A

0A
1A

8W
351|A

0A
1A

8W
351 P

LA
M

A
~
E
ukaryota A

lveolata A
picom

plexa A
conoidasida H

aem
osporida P

lasm
odiidae P

lasm
odium

 P
lasm

odium

Pseudogym
noascus sp VKM

 F-103@
A0A094E5I3|A0A094E5I3 9PEZI~Eukaryota

Fungi D
ikarya Ascom

ycota Pezizom
ycotina Leotiom

ycetes Leotiom
ycetes incertae sedis Pseudeurotiaceae Pseudogym

noascus

Flavobacterium plurextorum@A0A226IDB2|A0A226IDB2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Daphnia pulex W
ater fl

ea@
E9FTK7|E9FTK7 D

APPU~Eukaryota M
etazoa Ecdysozoa Arth

ropoda C
rustacea Branchiopoda D

iplostra
ca C

ladocera Anomopoda D
aphniid

ae D
aphnia

C
laviceps purpurea strain 201 Ergot fungus Sphacelia segetum

@
M

1W
H
Q

4|M
1W

H
Q

4 C
LAP2~Eukaryota Fungi D

ikarya Ascom
ycota Pezizom

ycotina Sordariom
ycetes H

ypocreom
ycetidae H

ypocreales C
lavicipitaceae C

laviceps

P
s
e
u
d
o
a
lte

ro
m

o
n
a
s
 h

a
lo

p
la

n
k
tis

 s
tra

in
 T

A
C

 1
2
5
@

Q
3
IF

H
4
|M

D
H

 P
S

E
H

T
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 A

lte
ro

m
o
n
a
d
a
le

s
 P

s
e
u
d
o
a
lte

ro
m

o
n
a
d
a
c
e
a
e
 P

s
e
u
d
o
a
lte

ro
m

o
n
a
s

E
n
te

ro
b
a
c
te

r lig
n
o
ly

tic
u
s
 s

tra
in

 S
C

F
1
@

E
3
G

C
Q

9
|E

3
G

C
Q

9
 E

N
T

L
S

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 E

n
te

ro
b
a
c
te

ra
le

s
 E

n
te

ro
b
a
c
te

ria
c
e
a
e
 P

lu
ra

lib
a
c
te

r

c
a
n
d
id

a
te

 d
iv

is
io

n
 T

M
6
 b

a
c
te

ri
u
m

 R
IF

C
S

P
H

IG
H

O
2
 1

2
 F

U
L
L
 3

6
 2

2
@

A
0
A

1
F

4
Q

P
V

0
|A

0
A

1
F

4
Q

P
V

0
 9

B
A

C
T

~
B

a
c
te

ri
a
 C

a
n
d
id

a
tu

s
 D

e
p
e
n
d
e
n
ti
a
e

C
andida tenuis strain AT

C
C

 10573/B
C

R
C

 21748/C
B
S
 615/JC

M
 9827/N

B
R

C
 10315/N

R
R

L Y-1498/V
K
M

 Y-70 Yeast Yam
adazym

a tenuis@
G

3B
F
V
7|G

3B
F
V
7 C

A
N

T
C

~E
ukaryota F

ungi D
ikarya A

scom
ycota S

accharom
ycotina S

accharom
ycetes S

accharom
ycetales D

ebaryom
ycetaceae Yam

adazym
a

M
icrobotryum

 lychnidis-dioicae strain p1A1 Lam
ole/M

vSl-1064 Anther sm
ut fungus@

U5HIM
0|U5HIM

0 USTV1~Eukaryota Fungi Dikarya Basidiom
ycota Pucciniom

ycotina M
icrobotryom

ycetes M
icrobotryales M

icrobotryaceae M
icrobotryum

Fibrella aestuarina BUZ 2@
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Lutibacter sp LPB0138@A0A1D8PAX3|A0A1D8PAX3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Lutibacter
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Actinomyces sp S4-C9@A0A095WW98|A0A095WW98 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Trypanosoma rangeli SC58@
A0A061J009|A0A061J009 TRYRA~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma Herpetosoma
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Candidatus Micrarchaeota archaeon CG1 02 55 22@A0A1J4UR53|A0A1J4UR53 9ARCH~Archaea Candidatus Micrarchaeota
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Arcobacter sp LPB0137@A0A1P8KKF5|A0A1P8KKF5 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group
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Algibacter lectus@A0A090VME7|A0A090VME7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Algibacter
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Candidatus Desulfofervidus auxilii@
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Flavobacterium sp 5@A0A2N0H9S0|A0A2N0H9S0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Paenibacillus sp FSL R5-0912@A0A089JUQ1|A0A089JUQ1 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Thermocrinis albus strain DSM 14484/JCM 11386/HI 11/12@D3SQ80|D3SQ80 THEAH~Bacteria Aquificae Aquificales Aquificaceae Thermocrinis
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Streptomyces sp TSRI0107@A0A1Q5L1V7|A0A1Q5L1V7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Domibacillus aminovorans@A0A177LAL1|A0A177LAL1 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus

Candidatus Peregrinibacteria bacterium CG 4 9 14 0 2 um filter 53 11@A0A2M8F6X0|A0A2M8F6X0 9BACT~Bacteria Candidatus Peregrinibacteria
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Leifsonia sp Root227@A0A0Q8V3N8|A0A0Q8V3N8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia
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Geobacillus sp B4113 201601@A0A150MR09|A0A150MR09 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Geobacillus
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Cebus capucinus imitator@A0A2K5REE1|A0A2K5REE1 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus

Chloroflexi bacterium HGW-Chloroflexi-3@A0A2N2NKI5|A0A2N2NKI5 9CHLR~Bacteria Chloroflexi

Alicyclobacillus acidocaldarius subsp acidocaldarius strain ATCC 27009/DSM 446/JCM 5260/NBRC 15652/NCIMB 11725/NRRL B-14509/104-1A Bacillus acidocaldarius@C8WRU3|C8WRU3 ALIAD~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus
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Oribacterium sinus F0268@C2KYH1|C2KYH1 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Oribacterium
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Cellulomonas sp A375-1@A0A0J6DL96|A0A0J6DL96 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Colobus angolensis palliatus Peters' Angolan colobus@A0A2K5H6T5|A0A2K5H6T5 COLAP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Colobus
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Sanguibacter marinus@A0A1I2DEF8|A0A1I2DEF8 9MICO~Bacteria Actinobacteria Micrococcales Sanguibacteraceae Sanguibacter
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Flavobacterium sp@A0A2E4PNA8|A0A2E4PNA8 FLASP~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Corynebacterium sp HMSC04H06@A0A1F1KYH6|A0A1F1KYH6 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Aneurinibacillus soli@A0A0U5BMV2|A0A0U5BMV2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Aneurinibacillus group Aneurinibacillus

Sphingobacterium sp Ag1@
A0A0M2Y0X5|A0A0M2Y0X5 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Sphingobacterium
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Bacteroidetes bacterium HGW-Bacteroidetes-2@A0A2N2Y938|A0A2N2Y938 9BACT~Bacteria Bacteroidetes
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Drancourtella sp An57@A0A1Y3W6N6|A0A1Y3W6N6 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Drancourtella

Bos taurus Bovine@Q3T056|LDH6B BOVIN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Cetartiodactyla Ruminantia Pecora Bovidae Bovinae Bos
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Clostridium clariflavum strain DSM 19732/NBRC 101661/EBR45@G8LWW4|G8LWW4 CLOCD~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Hungateiclostridium

Aquifex aeolicus strain VF5@O67581|MDH2 AQUAE~Bacteria Aquificae Aquificales Aquificaceae Aquifex
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Chryseobacterium sp BLS98@A0A0J7I8I6|A0A0J7I8I6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Sediminihabitans luteus@A0A2M9CCJ5|A0A2M9CCJ5 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Sediminihabitans
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Chryseobacterium gallinarum@A0A0G3M3L7|A0A0G3M3L7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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A0A1H7PZG1|A0A1H7PZG1 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pseudosphingobacterium
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Kocuria sp WRN011@A0A2A3AK69|A0A2A3AK69 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Microbacterium sp GCS4@A0A0L6I2D9|A0A0L6I2D9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Ornithinimicrobium pekingense@A0A285VN80|A0A285VN80 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Ornithinimicrobium
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Streptomyces glauciniger@A0A239FG43|A0A239FG43 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Mycobacterium haemophilum@A0A0I9XUG8|A0A0I9XUG8 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Synechococcus lividus PCC 6715@
A0A2D2Q2N2|A0A2D2Q2N2 SYNLI~Bacteria Cyanobacteria Synechococcales Synechococcaceae Synechococcus
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Pontibacillus litoralis JSM 072002@A0A0A5G7I1|A0A0A5G7I1 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Pontibacillus
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Maliponia aquimaris@A0A238KCP8|A0A238KCP8 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Maliponia

Salegentibacter flavus@A0A1I4XV48|A0A1I4XV48 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Salegentibacter
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Pseudoscardovia suis@A0A261F151|A0A261F151 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Pseudoscardovia
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Schaalia cardiffensis F0333@N6X6E4|N6X6E4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Schaalia

Xylanimonas cellulosilytica strain DSM 15894/CECT 5975/LMG 20990/XIL07@D1C099|D1C099 XYLCX~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Xylanimonas
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Candidatus Pacebacteria bacterium RIFCSPHIGHO2 01 FULL 46 10@A0A1F6ZVJ3|A0A1F6ZVJ3 9BACT~Bacteria Candidatus Pacebacteria
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Streptomyces nanshensis@A0A1E7LBW6|A0A1E7LBW6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces chattanoogensis@A0A0N0XSU2|A0A0N0XSU2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Mycobacterium sp strain KMS@A1U9V0|A1U9V0 MYCSK~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Fictibacillus enclensis@A0A0V8J9E1|A0A0V8J9E1 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Fictibacillus

Eubacterium ruminantium@A0A1T4NYW3|A0A1T4NYW3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium

Spirochaetes bacterium GWB1 36 13@A0A1G3KZQ8|A0A1G3KZQ8 9SPIR~Bacteria Spirochaetes

Nocardioides sp Root122@A0A0Q6V6B2|A0A0Q6V6B2 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Campylobacter concisus@A0A0M4TM97|A0A0M4TM97 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter

Streptomyces lydicus@A0A1D7VTV4|A0A1D7VTV4 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Mycobacterium sp ACS4331@A0A1A1YCT7|A0A1A1YCT7 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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candidate division Zixibacteria bacterium RBG 16 53 22@
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Domibacillus epiphyticus@A0A1V2A971|A0A1V2A971 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus
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Geobacillus sp strain Y412MC10@D3ECL6|D3ECL6 GEOS4~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Omnitrophica WOR 2 bacterium GWF2 43 52@A0A1G1MTS1|A0A1G1MTS1 9BACT~Bacteria Candidatus Omnitrophica
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Tersicoccus sp Bi-70@A0A1R1M455|A0A1R1M455 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Tersicoccus
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Parabacteroides goldsteinii dnLKV18@S0GK14|S0GK14 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Parabacteroides
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Mycobacterium alsense@A0A1A2I044|A0A1A2I044 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Flavobacterium caeni@A0A1G5CK99|A0A1G5CK99 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Desulfotomaculum nigrificans strain DSM 14880/VKM B-2319/CO-1-SRB Desulfotomaculum carboxydivorans@F6B7Q3|F6B7Q3 DESCC~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfotomaculum

Sporosarcina psychrophila Bacillus psychrophilus@A0A127W3E8|A0A127W3E8 SPOPS~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina

T
a
rd

ip
h
a
g
a
 ro

b
in

ia
e
@

A
0
A

1
6
4
B

2
2
4
|A

0
A

1
6
4
B

2
2
4
 9

B
R

A
D

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

ra
d
y
rh

iz
o
b
ia

c
e
a
e
 T

a
rd

ip
h
a
g
a

P
isolithus m

icrocarpus 441@
A
0A

0C
9Y

JV
6|A

0A
0C

9Y
JV

6 9A
G

A
M

~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes A

garicom
ycetidae B

oletales S
cleroderm

atineae P
isolithaceae P

isolithus

Legionella massilie
nsis@A0A078KY83|A0A078KY83 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Cellulomonas sp 73-92@A0A1M3F4Z4|A0A1M3F4Z4 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

P
re

v
o
te

lla
 s

p
 K

H
2
C

1
6
@

A
0
A

1
I2

S
E

5
6
|A

0
A

1
I2

S
E

5
6
 9

B
A

C
T

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 P

re
v
o
te

lla
c
e
a
e
 P

re
v
o
te

lla

L
ito

re
ib

a
cte

r a
re

n
a
e
 D

S
M

 1
9
5
9
3
@

S
9
Q

P
N

5
|S

9
Q

P
N

5
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 L

ito
re

ib
a
cte

r

Candidatus Omnitrophica bacterium CG11 big fil rev 8 21 14 0 20 41 12@A0A2H0M1J3|A0A2H0M1J3 9BACT~Bacteria Candidatus Omnitrophica

Bdellovibrionaceae bacterium@A0A2D6JLW0|A0A2D6JLW0 9PROT~Bacteria Proteobacteria Oligoflexia Bdellovibrionales Bdellovibrionaceae

Nitro
spiril

lum amazonense C
BAmc@

A0A248JYA3|A
0A248JYA3 9PROT~Bacteria

Proteobacteria
 Alphaproteobacteria

 R
hodospiril

lales R
hodospiril

laceae N
itro

spiril
lum

Tolypocladium
 ophioglossoides C

BS 100239@
A0A0L0M

Z38|A0A0L0M
Z38 9H

YPO
~Eukaryota Fungi D

ikarya Ascom
ycota Pezizom

ycotina Sordariom
ycetes H

ypocreom
ycetidae H

ypocreales O
phiocordycipitaceae Tolypocladium

E
nt

er
oc

oc
cu

s 
m

un
dt

ii 
Q

U
 2

5@
V
5X

T
P
0|

V
5X

T
P
0 

E
N

T
M

U
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
E
nt

er
oc

oc
ca

ce
ae

 E
nt

er
oc

oc
cu

s

H
alo

baci
llu

s 
aid

in
gensi

s@
A0A1H

0JL
L7|A

0A1H
0JL

L7 H
ALAD

~Bact
eria

 F
irm

ic
ute

s 
Baci

lli 
Baci

lla
le

s 
Baci

lla
ce

ae H
alo

baci
llu

s

V
ib

ri
o
 g

e
n
o
m

o
s
p
 F

1
0
@

A
0
A

1
B

9
Q

Z
6
9
|A

0
A

1
B

9
Q

Z
6
9
 9

V
IB

R
~

B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a

 G
a
m

m
a
p
ro

te
o
b
a
c
te

ri
a
 V

ib
ri
o

n
a
le

s
 V

ib
ri
o

n
a
c
e
a
e
 V

ib
ri
o

Torulaspora delbrueckii strain ATCC 10662/CBS 1146/NBRC 0425/NCYC 2629/NRRL Y-866 Yeast Candida colliculosa@
G

8ZQ
H0|G

8ZQ
H0 TO

RDC~Eukaryota Fungi Dikarya Ascom
ycota Saccharom

ycotina Saccharom
ycetes Saccharom

ycetales Saccharom
ycetaceae Torulaspora

E
nt

er
oc

oc
cu

s 
sp

 H
S
IE

G
1@

T
0V

K
C

2|
T
0V

K
C

2 
9E

N
T
E
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
E
nt

er
oc

oc
ca

ce
ae

 E
nt

er
oc

oc
cu

s

P
e
la

g
ib

a
ca

 b
e
rm

u
d
e
n
sis stra

in
 D

S
M

 2
6
9
1
4
/JC

M
 1

3
3
7
7
/K

C
T

C
 1

2
5
5
4
/H

T
C

C
2
6
0
1
 S

a
lip

ig
e
r b

e
rm

u
d
e
n
sis@

Q
0
F

N
F

6
|Q

0
F

N
F

6
 P

E
L
B

H
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 S

a
lip

ig
e
r

L
a
ct

o
b
a
ci

llu
s 

re
u
te

ri
 s

tr
a
in

 D
S

M
 2

0
0
1
6
@

A
5
V

L
B

9
|A

5
V

L
B

9
 L

A
C

R
D

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

Krasilnikoviella flava@A0A1T5LU05|A0A1T5LU05 9MICO~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Krasilnikoviella
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Sulfurospirillum deleyianum strain ATCC 51133/DSM 6946/5175@D1B1Z2|D1B1Z2 SULD5~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Sulfurospirillum
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Planctomyces sp SH-PL14@A0A142WU55|A0A142WU55 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Planctomyces
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Corynebacterium aurimucosum strain ATCC 700975/DSM 44827/CN-1 Corynebacterium nigricans@C3PI17|C3PI17 CORA7~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Seonamhaeicola sp S2-3@A0A1U7DQ28|A0A1U7DQ28 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Seonamhaeicola
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Flavobacteriaceae bacterium@A0A2A5GNM3|A0A2A5GNM3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae

Chitin
im

onas t
aiw

anensis
 D

SM
 1

8899@
A0A1K2HGD2|A

0A1K2HGD2 9
BURK~Bacte

ria
 P

ro
te

obacte
ria

 B
eta

pro
te

obacte
ria

 B
urk

holderia
les B

urk
holderia

ce
ae C

hitin
im

onas

D
a
n
a
u
s
 p

le
x
ip

p
u
s
 p

le
x
ip

p
u
s
@

A
0
A

2
1
2
F

M
W

7
|A

0
A

2
1
2
F

M
W

7
 D

A
N

P
L
~

E
u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 A

rth
ro

p
o
d
a
 H

e
x
a
p
o
d
a
 In

s
e
c
ta

 P
te

ry
g
o
ta

 N
e
o
p
te

ra
 H

o
lo

m
e
ta

b
o
la

 L
e
p
id

o
p
te

ra
 G

lo
s
s
a
ta

 D
itry

s
ia

 P
a
p
ilio

n
o
id

e
a
 N

y
m

p
h
a
lid

a
e
 D

a
n
a
in

a
e
 D

a
n
a
in

i D
a
n
a
in

a
 D

a
n
a
u
s
 D

a
n
a
u
s

Streptomyces nodosus@A0A0B5DNT6|A0A0B5DNT6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Bergeyella zoohelcum ATCC 43767@K1M744|K1M744 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Bergeyella
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Nocardioides sp Soil777@A0A0Q9R0T8|A0A0Q9R0T8 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Corynebacterium marinum DSM 44953@A0A0B6TV76|A0A0B6TV76 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Lutibacter agarilyticus@A0A238WMK7|A0A238WMK7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Lutibacter
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Chloroflexi bacterium RBG 16 57 11@A0A1F8QI08|A0A1F8QI08 9CHLR~Bacteria Chloroflexi

B
a
c
ill

u
s
 s

p
 F

J
A

T
-2

7
2
6
4
@

A
0
A

1
B

8
W

1
R

8
|A

0
A

1
B

8
W

1
R

8
 9

B
A

C
I~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
B

a
c
ill

i 
B

a
c
ill

a
le

s
 B

a
c
ill

a
c
e
a
e
 B

a
c
ill

u
s

B
or

re
lia

 d
ut

to
ni

i C
R
2A

@
W

6T
H
T0

|W
6T

H
T0

 9
S
P
IR

~B
ac

te
ria

 S
pi

ro
ch

ae
te

s 
S
pi

ro
ch

ae
ta

le
s 

B
or

re
lia

ce
ae

 B
or

re
lia

Daphnia m
agna@

C0L8R0|C
0L8R0 9CRUS~Eukaryota M

etazoa Ecdysozoa Arth
ropoda C

rustacea Branchiopoda D
iplostra

ca C
ladocera Anomopoda D

aphniid
ae D

aphnia

Rathayibacter tanaceti@A0A162FX21|A0A162FX21 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Rathayibacter
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Arcanobacterium sp S3PF19@A0A095X7G4|A0A095X7G4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Arcanobacterium
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Firmicutes bacterium CAG272@R6TAG9|R6TAG9 9FIRM~Bacteria Firmicutes environmental samples

Pan paniscus Pygmy chimpanzee Bonobo@A0A2R9AUG7|A0A2R9AUG7 PANPA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
ammalia Eutheria Euarchontoglire

s Prim
ates Haplorrhini Catarrhini Hominidae Pan

G
eobacter sp strain M

18@
E
8W

T
33|E

8W
T
33 G

E
O

S
8~

B
acteria P

roteobacteria D
eltaproteobacteria D

esulfurom
onadales G

eobacteraceae G
eobacter

M
e
th

y
lo

b
a
c
te

riu
m

 s
p
 L

e
a
f1

0
4
@

A
0
A

0
Q

4
Z

9
N

4
|A

0
A

0
Q

4
Z

9
N

4
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 M

e
th

y
lo

b
a
c
te

ria
c
e
a
e
 M

e
th

y
lo

b
a
c
te

riu
m

A
o
tu

s 
n
a
n
cy

m
a
a
e
 M

a
's

n
ig

h
t 
m

o
n
ke

y@
A

0
A

2
K

5
F
8
6
6
|A

0
A

2
K

5
F
8
6
6
 A

O
T
N

A
~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i M
a
m

m
a
lia

 E
u
th

e
ri
a
 E

u
a
rc

h
o
n
to

g
lir

e
s 

P
ri
m

a
te

s
H

a
p
lo

rr
h
in

i P
la

ty
rr

h
in

i A
o
tid

a
e
 A

o
tu

s

Leifsonia xyli@A0A172X9L2|A0A172X9L2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia
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Nautilia profundicola strain ATCC BAA-1463/DSM 18972/AmH@B9L5I9|B9L5I9 NAUPA~Bacteria Proteobacteria Epsilonproteobacteria Nautiliales Nautiliaceae Nautilia

Otolemur garnettii Small-eared galago Garnett's greater bushbaby@H0XKG8|H0XKG8 OTOGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Strepsirrhini Lorisiformes Galagidae Otolemur

Thioalkalivibrio versutus@
A0A0G3G4L3|A0A0G3G4L3 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Chromatiales Ectothiorhodospiraceae Thioalkalivibrio

Phycicoccus sp Soil748@A0A0Q9LZ80|A0A0Q9LZ80 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Phycicoccus
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Coriobacteriaceae bacterium
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F2 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae
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Coleofasciculus chthonoplastes PCC 7420@
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Deinococcus deserti strain VCD115/DSM 17065/LMG 22923@C1CZL0|C1CZL0 DEIDV~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus
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Leptolyngbya sp
NIES-2104@
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Ignavibacteriae bacterium HGW-Ignavibacteriae-4@A0A2N1V3Q6|A0A2N1V3Q6 9BACT~Bacteria Ignavibacteriae

Nocardioides sp Soil777@A0A0Q9QJQ6|A0A0Q9QJQ6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Ficedula albicollis Collared fly
catcher M

uscicapa albicollis@U3JLS1|U3JLS1 FICAL~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Passerifo
rmes Muscicapida

Rhizoctonia solani@
A0A0K6G997|A0A0K6G997 9AGAM

~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Cantharellales Ceratobasidiaceae Rhizoctonia
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Flavobacterium succinicans@A0A199XT17|A0A199XT17 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Cladophialophora immunda@A0A0D2B9Y5|A0A0D2B9Y5 9EURO~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Eurotiomycetes Chaetothyriomycetidae Chaetothyriales Herpotrichiellaceae Cladophialophora
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Deinococcus aerius@A0A2I9DNE0|A0A2I9DNE0 9DEIO~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus
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Chryseobacterium sp ISE14@A0A2K2XH10|A0A2K2XH10 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

Catabacter hongkongensis@A0A0M2NG27|A0A0M2NG27 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Catabacteriaceae Catabacter
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Staphylococcus pettenkoferi VCU012@H0DKR1|H0DKR1 9STAP~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus

A
llig

a
to

r s
in

e
n
s
is

 C
h
in

e
s
e
 a

llig
a
to

r@
A

0
A

1
U

7
S

C
N

7
|A

0
A

1
U

7
S

C
N

7
 A

L
L
S

I~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i A

rc
h
e
lo

s
a
u
ria

 A
rc

h
o
s
a
u
ria

 C
ro

c
o
d
y
lia

 A
llig

a
to

rid
a
e
 A

llig
a
to

rin
a
e
 A

llig
a
to

r

Lysinibacillus sphaericus OT4b31@R7ZEB6|R7ZEB6 LYSSH~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Streptomyces sp FXJ1172@A0A176L052|A0A176L052 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Anisakis simplex Herrin
g worm

@A0A0M3J2W6|A0A0M3J2W6 ANISI~Eukaryota M
etazoa Ecdysozoa Nematoda Chromadorea Rhabditid
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rin

a Ascarid
omorpha Ascarid
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Anaerostipes sp CAG276@R6QUP8|R6QUP8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Anaerostipes environmental samples

Microcoleus sp PCC 7113@K9WAE5|K9WAE5 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Microcoleaceae Microcoleus
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Clostridium sp USBA 49@A0A1T4WMK2|A0A1T4WMK2 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Clostridium colicanis 209318@N9Y5K7|N9Y5K7 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Dysgonomonas macrotermitis@A0A1M5DW13|A0A1M5DW13 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Dysgonamonadaceae Dysgonomonas
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Bacillus alcalophilus ATCC 27647 = CGMCC 13604@A0A094XGG9|A0A094XGG9 BACAO~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Chryseobacterium sp SCN 40-13@A0A1E4AK04|A0A1E4AK04 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

Bacillus sp MRMR6@A0A1Q9Q4P8|A0A1Q9Q4P8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Mycobacterium gilvum strain PYR-GCK Mycobacterium flavescens strain ATCC 700033/PYR-GCK@A4TAE5|A4TAE5 MYCGI~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Mycobacterium kansasii@A0A163TPT9|A0A163TPT9 MYCKA~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Macaca mulatta Rhesus macaque@A0A1D5Q706|A0A1D5Q706 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Streptomyces toyocaensis@A0A081XTC0|A0A081XTC0 STRTO~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Gemmata sp SH-PL17@A0A142XCT0|A0A142XCT0 9BACT~Bacteria
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Streptoalloteichus hindustanus@A0A1M4YEK8|A0A1M4YEK8 STRHI~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Streptoalloteichus
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Clostridium cellulovorans strain ATCC 35296/DSM 3052/OCM 3/743B@D9SWS0|D9SWS0 CLOC7~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Siansivirga zeaxanthinifaciens CC-SAMT-1@A0A0C5WLJ6|A0A0C5WLJ6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Siansivirga
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Actinotignum urinale@A0A2N6UZA7|A0A2N6UZA7 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinotignum
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Lactonifactor longoviformis DSM 17459@A0A1M4Y132|A0A1M4Y132 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Lactonifactor

Auricularia subglabra strain TFB-10046/SS5 W
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J0CXY0|J0CXY0 AURST~Eukaryota Fungi Dikarya Basidiom
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Ornithorhynchus anatinus Duckbill p
latypus@F7BRJ4|F7BRJ4 ORNAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Monotremata Ornithorhynchidae Ornithorhynchus
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A0A088F0C4|A0A088F0C4 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Sphingobacterium
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Ornatilinea apprima@A0A0P6Y922|A0A0P6Y922 9CHLR~Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Ornatilinea
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Frankia sp EUN1h@A0A1S1QCP5|A0A1S1QCP5 9ACTN~Bacteria Actinobacteria Frankiales Frankiaceae Frankia

Mycobacterium angelicum@A0A1W9ZMA9|A0A1W9ZMA9 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Eggerthella sp CAG209@R6H8B8|R6H8B8 9ACTN~Bacteria Actinobacteria Coriobacteriia Eggerthellales Eggerthellaceae Eggerthella environmental samples
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Paenibacillus sp FSL R7-277@W4DRE8|W4DRE8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Corynebacterium lactis RW2-5@A0A0K2GZ42|A0A0K2GZ42 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Chryseobacterium sp 52@A0A2G6UM56|A0A2G6UM56 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Kosmotoga olearia strain ATCC BAA-1733/DSM 21960/TBF 1951@C5CGP2|LDH KOSOT~Bacteria Thermotogae Kosmotogales Kosmotogaceae Kosmotoga

Roseburia sp CAG197@R5YC25|R5YC25 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples

Tenacibaculum dicentrarchi@A0A0U2RDA9|A0A0U2RDA9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum
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Paenibacillus mucilaginosus 3016@H6N9Z5|H6N9Z5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Mucilaginibacter sp OK098@
A0A1M7GIR7|A0A1M7GIR7 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Mucilaginibacter
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arinales bacterium
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Bacillus sp 17376@V6SWP9|V6SWP9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Streptomyces coelicolor strain ATCC BAA-471/A32/M145@Q9K3J3|MDH STRCO~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces Streptomyces albidoflavus group
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Enterobius verm
icularis Human pinworm

@A0A0N4VK53|A0A0N4VK53 ENTVE~Eukaryota
Metazoa Ecdysozoa Nematoda Chromadorea Rhabditid
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Actinotalea fermentans ATCC 43279 = JCM 9966 = DSM 3133@A0A0A0C583|A0A0A0C583 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Actinotalea

Saccharopolyspora shandongensis@A0A1H2XCW3|A0A1H2XCW3 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharopolyspora
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Hyunsoonleella jejuensis@A0A1H9DQH8|A0A1H9DQH8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae
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Astyanax mexicanus Blind cave fish Astyanax fasciatus mexicanus@W5LB13|W5LB13 ASTMX~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N
eopterygii Teleostei Ostariophysi Characiformes Characoidei Characidae Characidae incertae sed
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Austwickia chelonae NBRC 105200@K6W4R6|K6W4R6 9MICO~Bacteria Actinobacteria Micrococcales Dermatophilaceae Austwickia
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Streptomyces sp SolWspMP-5a-2@A0A1C4PSX8|A0A1C4PSX8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp FJAT-22058@A0A0M1NW78|A0A0M1NW78 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Corynebacterium lipophiloflavum strain DSM 44291/CCUG 37336@C0XRG9|C0XRG9 CORLD~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Sphingobacteriaceae bacterium@
A0A2A3UA34|A0A2A3UA34 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae
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Bacteroides xylanisolvens XB1A@
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Mycobacterium sp 12451111@A0A1A3PRK7|A0A1A3PRK7 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Gloeocapsa sp PCC
7428@

K9X958|K9X958 9CHRO~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Chroococcaceae Gloeocapsa
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Desulfotomaculum hydrothermale Lam5 = DSM 18033@K8EHA1|K8EHA1 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfotomaculum

Propionicimonas paludicola@A0A2A9CND3|A0A2A9CND3 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Propionicimonas
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Salipaludibacillus aurantiacus@A0A1H9SZA4|A0A1H9SZA4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae
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Tolypothrix bouteillei VB521301@
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9 9CYAN~Bacteria Cyanobacteria Nostocales Tolypothrichaceae Tolypothrix

Streptomyces sp NRRL S-444@A0A0F4KL34|A0A0F4KL34 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Desertifilum sp IPPAS B-1220@A0A1E5QEB6|A0A1E5QEB6 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Desertifilaceae Desertifilum
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Bacillus hemicellulosilyticus JCM 9152@W4QDI0|W4QDI0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Nitrosopumilus sp PRT-SC01@A0A0P8Y381|A0A0P8Y381 9ARCH~Archaea Thaumarchaeota Nitrosopumilales Nitrosopumilaceae Nitrosopumilus
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acqueen's bustard@A0A091LJE3|A0A091LJE3 9GRUI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Gruiformes Otididae Chlamydotis
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Sporosarcina newyorkensis 2681@F9DW10|F9DW10 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina

Aotus nancymaae Ma's night monkey@A0A2K5C509|A0A2K5C509 AOTNA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Aotidae Aotus
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ndica@A0A0A2SPQ9|A0A0A2SPQ9 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Clostridium sp CT7@A0A2M8TAT2|A0A2M8TAT2 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Chryseobacterium sp PMSZPI@A0A2N0XE07|A0A2N0XE07 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

Desulfosporosinus sp I2@A0A0F2JCQ2|A0A0F2JCQ2 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfosporosinus
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Candidatus Nanopelagicus abundans@
A0A249L323|A0A249L323 9ACTN~Bacteria Actinobacteria Candidatus Nanopelagicales Candidatus Nanopelagicaceae Candidatus Nanopelagicus
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ansia glycaniphila@A0A1C7PI73|A0A1C7PI73 9BACT~Bacteria
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Sanguibacter soli@A0A2A9EBH7|A0A2A9EBH7 9MICO~Bacteria Actinobacteria Micrococcales Sanguibacteraceae Sanguibacter
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Eggerthella sp CAG1427@R5FYY8|R5FYY8 9ACTN~Bacteria Actinobacteria Coriobacteriia Eggerthellales Eggerthellaceae Eggerthella environmental samples
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Macaca mulatta Rhesus macaque@A0A1D5QD53|A0A1D5QD53 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Lysinibacillus sinduriensis BLB-1 = JCM 15800@A0A0A3HWL0|A0A0A3HWL0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Musca domestica House fly@
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Advenella sp S44@A0A2M9TZP7|A0A2M9TZP7 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Alcaligenaceae
Actinophytocola xinjiangensis@A0A1Q8BSE4|A0A1Q8BSE4 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae

Streptomyces sp Ru87@A0A2B8AQA9|A0A2B8AQA9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Salinicoccus halodurans@A0A0F7HMB9|A0A0F7HMB9 9STAP~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Salinicoccus
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Ruegeria sp ANG-R@A0A0C1J8E9|A0A0C1J8E9 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Ruegeria
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Microbacterium sp Root61@A0A0T2KZ74|A0A0T2KZ74 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Serinicoccus sp CNJ-927@A0A1Q9UU07|A0A1Q9UU07 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Serinicoccus

Salipiger mucosus DSM 16094@S9S0F3|S9S0F3 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Salipiger
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Anaerotruncus sp CAG390@R7EPM5|R7EPM5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaerotruncus environmental samples
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Alicyclobacillus hesperidum URH17-3-68@J9HCP1|J9HCP1 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus

Clostridium sp C105KSO13@A0A0U5PNI5|A0A0U5PNI5 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Rhodococcus aetherivorans@A0A059MR00|A0A059MR00 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus
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cens@A0A0W0XVB4|A0A0W0XVB4 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Candidatus Falkowbacteria bacterium RIFOXYA2 FULL 47 9@A0A1F5SPE8|A0A1F5SPE8 9BACT~Bacteria Candidatus Falkowbacteria
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Corynebacterium xerosis@A0A0M2XK88|A0A0M2XK88 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Bacillus smithii@A0A0H4P6J9|A0A0H4P6J9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Microbacterium sp H83@A0A196LJG2|A0A196LJG2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Streptomyces sp HG99@A0A2G5IXI2|A0A2G5IXI2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Skermanella aerolata KACC 11604@A0A0D2VTE5|A0A0D2VTE5 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Skermanella
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Firmicutes bacterium CAG65@R6EB30|R6EB30 9FIRM~Bacteria Firmicutes environmental samples
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Clostridium argentinense CDC 2741@A0A0C1R3G5|A0A0C1R3G5 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Helicobacter sp MIT 05-5294@A0A099VTN1|A0A099VTN1 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter
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Corynebacterium timonense@A0A1H1LUK8|A0A1H1LUK8 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Teredinibacter turnerae strain ATCC 39867/T7901@C5BM91|C5BM91 TERTT~Bacteria Proteobacteria Gammaproteobacteria Cellvibrionales Cellvibrionaceae Teredinibacter
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Mycobacterium sp 852013-51886 SCH5428379@A0A1A0TTZ0|A0A1A0TTZ0 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Paenibacillus oryzae@A0A1A5YSJ7|A0A1A5YSJ7 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Roseomonas cervicalis ATCC 49957@D5RLA5|D5RLA5 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Acetobacteraceae Roseomonas
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Terribacillus goriensis@A0A075LLS6|A0A075LLS6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Terribacillus

Pseudoclostridium thermosuccinogenes@A0A2K2FG72|A0A2K2FG72 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Pseudoclostridium
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Mycobacterium sp 12747610@A0A1A3SZA5|A0A1A3SZA5 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Methanosarcina mazei strain ATCC BAA-159/DSM 3647/Goe1/Go1/JCM 11833/OCM 88 Methanosarcina frisia@
Q8PVJ7|MDH METMA~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Methanosarcinaceae Methanosarcina
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Bacteroides stercoris@A0A108T7Q0|A0A108T7Q0 BACSE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides
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Winogradskyella sp PC-19@A0A1Y0MHT5|A0A1Y0MHT5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Eubacterium sp CAG156@R5ZH34|R5ZH34 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium environmental samples
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Dipodomys ordii Ord's kangaroo rat@A0A1S3FG45|A0A1S3FG45 DIPOR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Castorimorpha Heteromyidae Dipodomyinae Dipodomys

Paenibacillus sp FSL A5-0031@A0A1R1AE78|A0A1R1AE78 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Xylanimonas cellulosilytica strain DSM 15894/CECT 5975/LMG 20990/XIL07@D1BXH2|D1BXH2 XYLCX~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Xylanimonas

Nomascus leucogenys Northern white-cheeked gibbon Hylobates leucogenys@A0A2I3HNC8|A0A2I3HNC8 NOMLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hylobatidae Nomascus

P
o
rp

h
y
ro

b
a
c
te

r m
e
rc

u
ria

lis
@

A
0
A

0
B

2
C

2
F

7
|A

0
A

0
B

2
C

2
F

7
 9

S
P

H
N

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 S

p
h
in

g
o
m

o
n
a
d
a
le

s
 E

ry
th

ro
b
a
c
te

ra
c
e
a
e
 P

o
rp

h
y
ro

b
a
c
te

r

F
ir
m

ic
u
te

s
 b

a
c
te

ri
u
m

 C
A

G
7
9
1
@

R
5
C

E
V

9
|R

5
C

E
V

9
 9

F
IR

M
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 e

n
v
ir
o
n
m

e
n
ta

l 
s
a
m

p
le

s

N
a
trin

e
m

a
 e

jin
o
re

n
s
e

@
A

0
A

2
A

5
Q

Y
Y

5
|A

0
A

2
A

5
Q

Y
Y

5
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o
s
a
rc

h
a

e
a
 g

ro
u
p

 H
a
lo

b
a
c
te

ria
 N

a
tria

lb
a
le

s
 N

a
tria

lb
a
c
e
a
e
 N

a
trin

e
m

a

Alicyclobacillus acidoterrestris strain ATCC 49025/DSM 3922/CIP 106132/NCIMB 13137/GD3B@T0DNV8|T0DNV8 ALIAG~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus
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Dyadobacter koreensis@
A0A1H7AGC9|A0A1H7AGC9 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Dyadobacter
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Macaca nemestrina Pig-tailed macaque@A0A2K6ALL1|A0A2K6ALL1 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Mycobacterium malmoense@A0A1B9DD03|A0A1B9DD03 MYCMA~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Psychromicrobium lacuslunae@A0A0D4BW75|A0A0D4BW75 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Psychromicrobium

Apibacter mensalis@
A0A0X3AN20|A0A0X3AN20 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Apibacter
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Kitasatospora sp Root187@A0A0Q8PYU1|A0A0Q8PYU1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Kitasatospora

Candidatus Omnitrophica bacterium CG08 land 8 20 14 0 20 41 16@A0A2H0Y784|A0A2H0Y784 9BACT~Bacteria Candidatus Omnitrophica

Owenweeksia hongkongensis strain DSM 17368/CIP 108786/JCM 12287/NRRL B-23963/UST20020801@G8R7F2|G8R7F2 OWEHD~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Cryomorphaceae Owenweeksia

Mangrovimonas sp DI 80@A0A1V1ZDU8|A0A1V1ZDU8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Mangrovimonas
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Streptomyces mobaraensis NBRC 13819 = DSM 40847@M3A3M4|M3A3M4 STRMB~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Gordonia namibiensis NBRC 108229@K6XJC3|K6XJC3 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Sulfurovum sp strain NBC37-1@A6Q7S3|A6Q7S3 SULNB~Bacteria Proteobacteria Epsilonproteobacteria Sulfurovum
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Rothia kristinae@A0A199NQT3|A0A199NQT3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Rothia
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Heterocephalus glaber Naked mole rat@G5BHD5|G5BHD5 HETGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Heterocephalus
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Flavobacteriaceae bacterium UJ101@A0A1J0LKV4|A0A1J0LKV4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae
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Corynebacterium callunae DSM 20147@M1TTD0|M1TTD0 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Geminocystis sp NIES-3709@A0A0D6AM06|A0A0D6AM06 9CHRO~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Chroococcaceae Geminocystis
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Streptomyces clavuligerus strain ATCC 27064/DSM 738/JCM 4710/NBRC 13307/NCIMB 12785/NRRL 3585/VKM Ac-602@B5H2X3|B5H2X3 STRC2~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Phycicoccus sp Soil802@A0A0Q9SWJ8|A0A0Q9SWJ8 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Phycicoccus
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aarlem/NITR202@R4M635|R4M635 MYCTX~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium tuberculosis complex
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Microbacterium sp Root53@A0A0Q7T8I6|A0A0Q7T8I6 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Saimiri boliviensis boliviensis Bolivian squirrel monkey@A0A2K6TFC7|A0A2K6TFC7 SAIBB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Saimiriinae Saimiri
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Mycobacterium sp EPa45@A0A0G3IDV6|A0A0G3IDV6 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Microcystis aeruginosa strain NIES-843@B0JP45|B0JP45 MICAN~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Microcystaceae Microcystis

Actinomyces johnsonii F0510@U1PQQ1|U1PQQ1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Mycolicibacterium rutilum@A0A1H6K3W0|A0A1H6K3W0 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Leifsonia rubra CMS 76R@S7W1M8|S7W1M8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia

Thermobispora bispora strain ATCC 19993/DSM 43833/CBS 13967/JCM 10125/NBRC 14880/R51@D6Y5G5|D6Y5G5 THEBD~Bacteria Actinobacteria Actinobacteria incertae sedis Thermobispora

Tupaia chinensis Chinese tree shrew@L9LAH4|L9LAH4 TUPCH~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Scandentia Tupaiidae Tupaia

Psychroflexus sediminis@A0A1G7WFN4|A0A1G7WFN4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Psychroflexus
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A0A1L7FFL3|A0A1L7FFL3 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Actinoalloteichus

Bacillus xerothermodurans@A0A226YS15|A0A226YS15 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

C
apronia coronata C

BS 61796@
W

9YR
W

8|W
9YR

W
8 9EU

R
O

~Eukaryota Fungi D
ikarya Ascom

ycota Pezizom
ycotina Eurotiom

ycetes C
haetothyriom

ycetidae C
haetothyriales H

erpotrichiellaceae C
apronia

Ram
lib

act
er s

p L
eaf4

00@
A0A0Q

5YSL4|A
0A0Q

5YSL4 9
BURK~Bact

eria
 P

ro
te

obact
eria

 B
eta

pro
te

obact
eria

 B
urk

hold
eria

le
s 

Com
am

onadace
ae R

am
lib

act
er

P
re

v
o
te

lla
 s

p
 P

2
-1

8
0
@

A
0
A

2
5
5
T

G
9
8
|A

0
A

2
5
5
T

G
9
8
 9

B
A

C
T

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 P

re
v
o
te

lla
c
e
a
e
 P

re
v
o
te

lla
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Macaca nemestrina Pig-tailed macaque@A0A2K6DSM1|A0A2K6DSM1 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Rhodopirellula islandica@A0A0J1E7C4|A0A0J1E7C4 RHOIS~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Rhodopirellula
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Streptomyces sp NBRC 110027@A0A0P4R0Q1|A0A0P4R0Q1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Alkalispirochaeta americana@A0A1N6PWF9|A0A1N6PWF9 9SPIO~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Alkalispirochaeta
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Candidatus Sulfuricurvum sp RIFRC-1@K7T117|K7T117 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfuricurvum

Serinicoccus sp CNJ-927@A0A1Q9UNJ1|A0A1Q9UNJ1 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Serinicoccus

Micrococcus sp HMSC067E09@A0A1F1I5F0|A0A1F1I5F0 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Micrococcus
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Bifidobacterium indicum LMG 11587 = DSM 20214@A0A087VTH0|A0A087VTH0 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Gorilla gorilla gorilla Western lowland gorilla@G3RGX1|G3RGX1 GORGO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Gorilla
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Shimia haliotis@A0A1I4DAL3|A0A1I4DAL3 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae
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Candidatus Kerfeldbacteria bacterium RIFCSPHIGHO2 02 FULL 42 14@A0A1G2ANJ2|A0A1G2ANJ2 9BACT~Bacteria Candidatus Kerfeldbacteria

V
ib

ri
o
 v

u
ln

if
ic

u
s
 s

tr
a

in
 Y

J
0
1
6
@

Q
7
M

F
P

4
|Q

7
M

F
P

4
 V

IB
V

Y
~

B
a
c
te

ri
a

 P
ro

te
o
b

a
c
te

ri
a
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ri
a
 V

ib
ri

o
n
a
le

s
 V

ib
ri

o
n
a
c
e
a
e

 V
ib

ri
o

Candid
atu

s 
Sym

bio
bact

er m
obilis

 C
R@

U5NE73|U
5NE73 9

BURK~Bact
eria

 P
ro

te
obact

eria
 B

eta
pro

te
obact

eria
 B

urk
hold

eria
le

s 
Com

am
onadace

ae

Sporothrix schenckii strain ATC
C
 58251/de Perez 2211183 R

ose-picker's disease fungus@
U
7Q

1Y0|U
7Q

1Y0 SPO
S1~Eukaryota Fungi D

ikarya Ascom
ycota Pezizom

ycotina Sordariom
ycetes Sordariom

ycetidae O
phiostom

atales O
phiostom

ataceae Sporothrix

S
erendipita verm

ifera M
A
F
F
 305830@

A
0A

0C
2W

JY
6|A

0A
0C

2W
JY

6 9A
G

A
M

~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes S

ebacinales S
erendipitaceae S

erendipita

Sporosarcina sp P33@A0A1V0KZU6|A0A1V0KZU6 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina

Anopheles fu
nestus Afric

an m
alaria

 m
osquito

@
A0A182RKJ0|A0A182RKJ0 ANOFN~Eukaryota M

etazoa Ecdysozoa Arth
ropoda Hexapoda In

secta Pterygota Neoptera Holometabola Diptera Nematocera Culicoidea Culicidae Anophelinae Anopheles

C
u
ti
b
a
c
te

ri
u
m

 a
c
n
e

s
 J

C
M

 1
8
9
2
0
@

W
4
U

IG
2
|W

4
U

IG
2
 C

U
T
A

C
~

B
a

c
te

ri
a
 A

c
ti
n
o
b
a

c
te

ri
a
 P

ro
p
io

n
ib

a
c
te

ri
a

le
s
 P

ro
p
io

n
ib

a
c
te

ri
a
c
e

a
e
 C

u
ti
b
a
c
te

ri
u
m

C
o
lli

n
s
e
lla

 s
te

rc
o
ri
s
 D

S
M

 1
3
2
7
9
@

B
6
G

D
6
1
|B

6
G

D
6
1
 9

A
C

T
N

~
B

a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 C

o
ri
o
b
a
c
te

ri
ia

 C
o
ri
o
b
a
c
te

ri
a
le

s
 C

o
ri
o
b
a
c
te

ri
a
c
e
a
e
 C

o
lli

n
s
e
lla

L
a
ct

o
b
a
ci

llu
s 

p
a
st

e
u
ri
i D

S
M

 2
3
9
0
7
 =

 C
R

B
IP

 2
4
7
6
@

I7
K

K
W

4
|I7

K
K

W
4
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

S
p
h
in

g
o
p
y
x
is

 s
p
 L

C
3
6
3
@

A
0
A

0
9
5
B

Z
Q

3
|A

0
A

0
9
5
B

Z
Q

3
 9

S
P

H
N

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 S

p
h
in

g
o
m

o
n
a
d
a
le

s
 S

p
h
in

g
o
m

o
n
a
d
a
c
e
a
e
 S

p
h
in

g
o
p
y
x
is

Psychroflexus salarius@A0A1M4WYH7|A0A1M4WYH7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Psychroflexus
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Batrachochytrium dendrobatidis strain JAM81/FGSC 10211 Frog chytrid fungus@
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Cellulomonas fimi strain ATCC 484/DSM 20113/JCM 1341/NBRC 15513/NCIMB 8980/NCTC 7547@F4H2N2|F4H2N2 CELFA~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Nocardia nova SH22a@W5TJK9|W5TJK9 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Nocardia
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Leptospirillum ferrodiazotrophum@C6HU27|C6HU27 9BACT~Bacteria Nitrospirae Nitrospirales Nitrospiraceae Leptospirillum

Streptomyces diastatochromogenes@A0A233SS32|A0A233SS32 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Eubacterium sp CAG202@R6MWR1|R6MWR1 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium environmental samples
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Nonlabens spongiae@A0A1W6MNW2|A0A1W6MNW2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Nonlabens
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Paenibacillus sp HGF7@F5LRU1|F5LRU1 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Actinomadura echinospora@A0A1H5ZG85|A0A1H5ZG85 9ACTN~Bacteria Actinobacteria Streptosporangiales Thermomonosporaceae Actinomadura
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Candidatus Falkowbacteria bacterium GW2011 GWF2 43 32@A0A0G1H027|A0A0G1H027 9BACT~Bacteria Candidatus Falkowbacteria
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Candidatus Thioglobus sp MED-G25@A0A2A5X1C3|A0A2A5X1C3 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Candidatus Thioglobus

Aneurinibacillus migulanus Bacillus migulanus@A0A0D1X8H3|A0A0D1X8H3 ANEMI~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Aneurinibacillus group Aneurinibacillus
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Angomonas deanei@
S9UYJ5|S9UYJ5 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Angomonas

Celeribacter neptunius@A0A1I3P9T5|A0A1I3P9T5 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Celeribacter
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Myotis lucifugus Little brown bat@G1PUE4|G1PUE4 MYOLU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilio
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Thermodesulforhabdus norvegica@A0A1I4T8K6|A0A1I4T8K6 9DELT~Bacteria Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae Thermodesulforhabdus

Candidatus Levybacteria bacterium RBG 16 35 6@A0A1F6HGS4|A0A1F6HGS4 9BACT~Bacteria Candidatus Levybacteria
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Muricauda antarctica@A0A1M6RHY4|A0A1M6RHY4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Muricauda

Bizionia argentinensis JUB59@G2ED55|G2ED55 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Bizionia
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Drosophila ananassae Fruit fly@
B3M656|B3M656 DROAN~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora
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Nodularia spum
igena CCY9414@

A0ZB96|A0ZB96 NODSP~Bacteria Cyanobacteria Nostocales Aphanizom
enonaceae Nodularia
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Streptomyces avermitilis strain ATCC 31267/DSM 46492/JCM 5070/NBRC 14893/NCIMB 12804/NRRL 8165/MA-4680@Q82HS2|MDH STRAW~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Aeromicrobium marinum DSM 15272@E2SFW6|E2SFW6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Aeromicrobium
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Myotis lucifugus Little brown bat@G1Q3M2|G1Q3M2 MYOLU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilionidae Myotis
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Bacillus subterraneus@A0A0D6ZAS3|A0A0D6ZAS3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Saccharopolyspora spinosa@A0A2N3Y2Y0|A0A2N3Y2Y0 SACSN~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharopolyspora

C
ic

e
r 

a
ri

e
ti
n
u
m

 C
h
ic

k
p
e
a

 G
a
rb

a
n
z
o
@

A
0
A

1
S

2
Y

H
I3

|A
0
A

1
S

2
Y

H
I3

 C
IC

A
R

~
E

u
k
a

ry
o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h

y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e

o
p
h
y
ta

 S
p
e

rm
a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d

o
n
s
 G

u
n
n
e
ri

d
a
e
 P

e
n
ta

p
e
ta

la
e

 r
o
s
id

s
 f
a
b
id

s
 F

a
b
a
le

s
 F

a
b

a
c
e
a
e
 P

a
p
ili

o
n

o
id

e
a
e

 5
0
 k

b
 i
n
v
e
rs

io
n
 c

L
a
ct

o
b
a
ci

llu
s 

xi
a
n
g
fa

n
g
e
n
si

s@
A

0
A

0
R

2
M

B
2
5
|A

0
A

0
R

2
M

B
2
5
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

E
xi
gu

ob
ac

te
riu

m
 s

p 
st

ra
in

 A
TC

C
 B

A
A
-1

28
3/

AT
1b

@
C
4L

4Y
2|

C
4L

4Y
2 

E
X
IS

A
~B

ac
te

ria
 F

irm
ic
ut

es
 B

ac
ill
i B

ac
ill
al

es
 B

ac
ill
al

es
 F

am
ily

 X
III

nc
er

ta
e 

S
ed

is
 E

xi
gu

ob
ac

te
riu

m

Treponema porcinum@A0A1T4MDD2|A0A1T4MDD2 9SPIO~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Treponema

Mycobacterium conspicuum@A0A1X1SRH5|A0A1X1SRH5 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Bacillus loiseleuriae@A0A0K9GY90|A0A0K9GY90 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Aeropyrum pernix strain ATCC 700893/DSM 11879/JCM 9820/NBRC 100138/K1@Q9YEA1|MDH AERPE~Archaea Crenarchaeota Thermoprotei Desulfurococcales Desulfurococcaceae Aeropyrum
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Halorhabdus tiamatea SARL4B@F7PG43|F7PG43 9EURY~Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Haloarculaceae Halorhabdus
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Brevibacillus borstelensis AK1@M8EAE5|M8EAE5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus

Streptomyces sp 136MFCol51@A0A1G5HDS8|A0A1G5HDS8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Fluviicola taffensis strain DSM 16823/NCIMB 13979/RW262@F2I9F1|F2I9F1 FLUTR~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Crocinitomicaceae Fluviicola
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Kibdelosporangium aridum@A0A1Y5XH11|A0A1Y5XH11 KIBAR~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Kibdelosporangium
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Chryseobacterium arachidis@A0A1M5EZB2|A0A1M5EZB2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Streptomyces sp CB00316@A0A1Q5FL24|A0A1Q5FL24 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces violaceusniger Tu 4113@G2P1J7|G2P1J7 STRVO~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptacidiphilus jiangxiensis@A0A1H7MD06|A0A1H7MD06 STRJI~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptacidiphilus
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Streptomyces sp F-3@A0A170XU30|A0A170XU30 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Microbacterium sediminis@A0A1B9NE20|A0A1B9NE20 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Corynebacterium mastitidis@A0A2N0X560|A0A2N0X560 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

A
c
id

ip
ro

p
io

n
ib

a
c
te

ri
u
m

 a
c
id

ip
ro

p
io

n
ic

i 
s
tr

a
in

 A
T

C
C

 4
8
7
5
/D

S
M

 2
0
2
7
2
/J

C
M

 6
4
3
2
/N

B
R

C
 1

2
4
2
5
/N

C
IM

B
 8

0
7
0
 P

ro
p
io

n
ib

a
c
te

ri
u
m

 a
c
id

ip
ro

p
io

n
ic

i@
K

7
R

N
P

5
|K

7
R

N
P

5
 A

C
IA

4
~

B
a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 P

ro
p
io

n
ib

a
c
te

ri
a
le

s
 P

ro
p
io

n
ib

a
c
te

ri
a
c
e
a
e
 A

c
id

ip
ro

p
io

n
ib

a
c
te

ri
u
m

S
e
rra

tia
 s

y
m

b
io

tic
a
@

A
0
A

0
6
8
Y

Y
W

2
|A

0
A

0
6
8
Y

Y
W

2
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 E

n
te

ro
b
a
c
te

ra
le

s
 Y

e
rs

in
ia

c
e
a
e
 S

e
rra

tia

P
a
ra

m
e
c
iu

m
 t
e
tr

a
u
re

lia
@

A
0
C

V
C

4
|A

0
C

V
C

4
 P

A
R

T
E

~
E

u
k
a
ry

o
ta

 A
lv

e
o
la

ta
 C

ili
o
p
h
o
ra

 I
n
tr

a
m

a
c
ro

n
u
c
le

a
ta

 O
lig

o
h
y
m

e
n
o
p
h
o
re

a
 P

e
n
ic

u
lid

a
 P

a
ra

m
e
c
iid

a
e
 P

a
ra

m
e
c
iu

m

R
hodotherm

us m
arinus strain ATC

C
 43812/D

S
M

 4252/R
-10 R

hodotherm
us obam

ensis@
D
0M

H
21|D

0M
H
21 R

H
O

M
4~B

acteria B
acteroidetes B

acteroidetes O
rder IIIncertae sedis R

hodotherm
aceae R

hodotherm
us

Propionibacteriaceae bacterium NML 150081@A0A255EKZ9|A0A255EKZ9 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae
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Microbacterium sp SZ1@A0A2A4EDU4|A0A2A4EDU4 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Paenibacillus antarcticus@A0A168LV33|A0A168LV33 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Paenibacillus wynnii@A0A098M3Y2|A0A098M3Y2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Arthrobacter enclensis@A0A0V8I7M9|A0A0V8I7M9 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Natribacillus halophilus@A0A1G8NC57|A0A1G8NC57 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Natribacillus
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Chryseobacterium formosense@A0A085Z7K7|A0A085Z7K7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Shuttleworthia satelles DSM 14600@C4GBS2|C4GBS2 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Shuttleworthia
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A0A1A9YLT0|A0A1A9YLT0 GLOFF~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Hippoboscoidea Glossinidae Glossina
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Candidatus Peregrinibacteria bacterium HGW-Peregrinibacteria-1@A0A2N1TC65|A0A2N1TC65 9BACT~Bacteria Candidatus Peregrinibacteria
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Streptomyces varsoviensis@A0A0L8QMU8|A0A0L8QMU8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Conidiobolus coronatus strain ATCC 28846/CBS 20966/NRRL 28638 Delacroixia coronata@
A0A137NR49|A0A137NR49 CONC2~Eukaryota Fungi Fungi incertae sedis Zoopagomycota Entomophthorom
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Arthrobacter sp 7749@A0A221Q2A3|A0A221Q2A3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Rhodopirellula sp SWK7@M5TN84|M5TN84 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Rhodopirellula

Streptomyces pini@A0A1I4G505|A0A1I4G505 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Treponema sp JC4@I0X7F0|I0X7F0 9SPIO~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Treponema

Desulfovibrio mexicanus@A0A238ZWZ5|A0A238ZWZ5 9DELT~Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio

Clostridium butyricum E4 str BoNT E BL5262@C4IHV8|C4IHV8 CLOBU~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

D
ia

lis
te

r 
s
u
c
c
in

a
ti
p
h
ilu

s
 Y

IT
 1

1
8
5
0
@

H
1
D

2
W

1
|H

1
D

2
W

1
 9

F
IR

M
~
B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 N

e
g
a
ti
v
ic

u
te

s
 V

e
ill

o
n
e
lla

le
s
 V

e
ill

o
n
e
lla

c
e
a
e
 D

ia
lis

te
r

h
a
lo

p
h

ilic
 a

rc
h

a
e
o
n
 J

0
7
H

X
6
4
@

U
1
P

G
8
7
|U

1
P

G
8
7
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o
s
a
rc

h
a

e
a
 g

ro
u

p
 H

a
lo

b
a

c
te

ria
 H

a
lo

b
a
c
te

ria
le

s

B
a
c
te

ro
id

e
s
 s

p
 C

A
G

4
4
3
@

R
6
M

W
G

2
|R

6
M

W
G

2
 9

B
A

C
E

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 B

a
c
te

ro
id

a
c
e
a
e
 B

a
c
te

ro
id

e
s
 e

n
v
ir
o
n
m

e
n
ta

l 
s
a
m

p
le

s

A
spergillus nom

ius N
R
R
L 13137@

A
0A

0L1J4Z0|A
0A

0L1J4Z0 A
S
P
N
O

~E
ukaryota Fungi D

ikarya A
scom

ycota P
ezizom

ycotina E
urotiom

ycetes E
urotiom

ycetidae E
urotiales A

spergillaceae A
spergillus

Saimiri boliviensis boliviensis Bolivian squirrel monkey@A0A2K6TRV1|A0A2K6TRV1 SAIBB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Saimiriinae Saimiri
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Alloactinosynnema album@A0A1H0WIW7|A0A1H0WIW7 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae
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B4M1E0|B4M1E0 DROVI~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila
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Homo sapiens Human@Q9BYZ2|LDH6B HUMAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Homo

Corynebacterium testudinoris@A0A0G3HBU0|A0A0G3HBU0 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Anolis carolinensis Green anole American chameleon@G1K888|G1K888 ANOCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Lepidosauria Squamata Bifurcata Unidentata Episquamata Toxicofera Iguania Dactyloidae Anolis
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Candidatus Falkowbacteria bacterium CG10 big fil rev 8 21 14 0 10 43 11@A0A2M6WKX9|A0A2M6WKX9 9BACT~Bacteria Candidatus Falkowbacteria

Monodelphis domestica Gray short-ta
iled opossum@F7BNV4|F7BNV4 MONDO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Metatheria Didelphimorphia Didelphidae Monodelphis
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Kutzneria albida DSM 43870@W5WFR9|W5WFR9 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Kutzneria

P
e
rk

in
s
u
s
 m

a
rin

u
s
 s

tra
in

 A
T

C
C

 5
0
9

8
3
/T

X
s
c
@

C
5
K

Z
3
3

|C
5
K

Z
3

3
 P

E
R

M
5
~

E
u
k
a
ry

o
ta

 A
lv

e
o
la

ta
 P

e
rk

in
s
o
z
o
a
 P

e
rk

in
s
e
a
 P

e
rk

in
s
id

a
 P

e
rk

in
s
id

a
e

 P
e
rk

in
s
u
s

Leifsonia sp Root227@A0A0Q8V363|A0A0Q8V363 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia
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Agrococcus baldri@
A0A1I6MH30|A0A1I6MH30 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agrococcus
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Collinsella massiliensis@A0A1Y3XKE7|A0A1Y3XKE7 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Enorma
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Angomonas deanei@
S9VPP4|S9VPP4 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Angomonas
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Cellulomonas bogoriensis 69B4 = DSM 16987@A0A0A0BP79|A0A0A0BP79 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Chitinophagaceae bacterium IBVUCB1@
A0A1Z5SHA3|A0A1Z5SHA3 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae unclassified Chitinophagaceae
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Exophiala dermatitidis strain ATCC 34100/CBS 52576/NIH/UT8656 Black yeast Wangiella dermatitidis@H6C7L1|H6C7L1 EXODN~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Eurotiomycetes Chaetothyriomycetidae Chaetothyriales Herpotrichiellaceae Exophiala
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Streptomyces sp Mg1@A0A0G3UMK2|A0A0G3UMK2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Streptomyces pseudovenezuelae@A0A117PS75|A0A117PS75 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Parapedobacter luteus@
A0A1T5AEJ3|A0A1T5AEJ3 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Parapedobacter
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Cellulomonas sp KH9@A0A1I3UI98|A0A1I3UI98 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Peptococcaceae bacterium CEB3@A0A0J1I1U5|A0A0J1I1U5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae
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Sulfurospirillum sp MES@A0A0B0Q2W9|A0A0B0Q2W9 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Sulfurospirillum
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Marinobacter daqiaonensis@A0A1I6HGL6|A0A1I6HGL6 9ALTE~Bacteria Proteobacteria Gammaproteobacteria Alteromonadales Alteromonadaceae Marinobacter
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Methylobacter tundripaludum strain ATCC BAA-1195/SV96@G3IRA7|G3IRA7 METTV~Bacteria Proteobacteria Gammaproteobacteria Methylococcales Methylococcaceae Methylobacter
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Thermincola potens strain JR@D5XCJ2|D5XCJ2 THEPJ~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Thermincola
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Pseudovibrio axinellae@A0A165Z751|A0A165Z751 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Pseudovibrio
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Corynebacterium cystitidis DSM 20524@A0A1H9SRJ5|A0A1H9SRJ5 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Paenibacillus mucilaginosus 3016@H6NBX9|H6NBX9 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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A0A0D6AQA4|A0A0D6AQA4 9CHRO~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Chroococcaceae Gem
inocystis

Alteribacillus iranensis@A0A1I2CJV9|A0A1I2CJV9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Alteribacillus
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I~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

Clostridium sp chh4-2@A0A2K2TSM0|A0A2K2TSM0 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Fictibacillus phosphorivorans@A0A160INZ6|A0A160INZ6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Fictibacillus
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Methanohalobium evestigatum strain ATCC BAA-1072/DSM 3721/NBRC 107634/OCM 161/Z-7303@
D7E951|D7E951 METEZ~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Methanosarcinaceae Methanohalobium
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Bacillus nealsonii@A0A2N0Z6C2|A0A2N0Z6C2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Tenacibaculum mesophilum@A0A1M5CL99|A0A1M5CL99 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum
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Flavobacterium subsaxonicum WB 41-42 = DSM 21790@A0A0A2MWJ2|A0A0A2MWJ2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Verticillium dahliae strain VdLs17/ATCC MYA-4575/FGSC 10137 Verticillium wilt@G2WUT6|G2WUT6 VERDV~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Hypocreomycetidae Glomerellales Plectosphaerellaceae Verticillium
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Corynebacterium ureicelerivorans@A0A077HM05|A0A077HM05 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Candidatus Moranbacteria bacterium@A0A2G6DQH3|A0A2G6DQH3 9BACT~Bacteria Candidatus Moranbacteria
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Kocuria sp SM24M-10@A0A0J1BUA5|A0A0J1BUA5 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Thioclava sp SK-1@A0A1C2HR45|A0A1C2HR45 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Thioclava
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Rubrimonas cliftonensis@A0A1H4BAN6|A0A1H4BAN6 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Rubrimonas
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Microbacterium ginsengisoli@A0A0F0LU87|A0A0F0LU87 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Sporosarcina globispora Bacillus globisporus@A0A0M0GB74|A0A0M0GB74 SPOGL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Macaca mulatta Rhesus macaque@F6QUY2|F6QUY2 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Actinopolyspora erythraea@A0A099D5S5|A0A099D5S5 9ACTN~Bacteria Actinobacteria Actinopolysporales Actinopolysporaceae Actinopolyspora
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Parabacteroides chinchillae@A0A1H5Y4I4|A0A1H5Y4I4 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Parabacteroides

Agromyces sp CF514@A0A1I6JYR3|A0A1I6JYR3 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces
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Callipepla squamata Scaled quail@
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Scardovia inopinata F0304@W5IH74|W5IH74 SCAIO~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Scardovia
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Helicobacteraceae bacterium 4484 230@A0A1W9PMX3|A0A1W9PMX3 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae
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A0A194Q8N5|A0A194Q8N5 PAPXU~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Lepidoptera Glossata Ditrysia Papilionoidea Papilionidae Papilioninae Papilio
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Nocardioides lianchengensis@A0A1G6IUM3|A0A1G6IUM3 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Campylobacter ureolyticus ACS-301-V-Sch3b@S3YHE6|S3YHE6 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Bifidobacterium pseudocatenulatum@A0A139B8V4|A0A139B8V4 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Legionella shakespearei DSM 23087@A0A0W0ZA40|A0A0W0ZA40 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Roseburia sp CAG50@R5U9I4|R5U9I4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples

M
e
so

cr
ic

e
tu

s 
a
u
ra

tu
s 

G
o
ld

e
n

h
a
m

st
e
r@

A
0
A

1
U

7
Q

6
2
6
|A

0
A

1
U

7
Q

6
2
6
 M

E
S

A
U

~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i M
a
m

m
a
lia

 E
u
th

e
ri
a
 E

u
a
rc

h
o
n
to

g
lir

e
s 

G
lir

e
s 

R
o
d
e
n
tia

 M
yo

m
o
rp

h
a
 M

u
ro

id
e
a
 C

ri
ce

tid
a
e
 C

ri
ce

tin
a
e
 M

e
so

cr
ic

e
tu

s

C
o
lli

n
s
e
lla

 t
a
n
a
k
a
e
i Y

IT
 1

2
0
6
3
@

G
1
W

H
Y

3
|G

1
W

H
Y

3
 9

A
C

T
N

~
B

a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 C

o
ri
o
b
a
c
te

ri
ia

 C
o
ri
o
b
a
c
te

ri
a
le

s
 C

o
ri
o
b
a
c
te

ri
a
c
e
a
e
 C

o
lli

n
s
e
lla

Chryseobacterium taichungense@A0A1H7VNJ7|A0A1H7VNJ7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Rhodococcus rhodnii LMG 5362@R7WSC2|R7WSC2 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus

V
ib

ri
o
 x

ia
m

e
n

e
n
s
is

@
A

0
A

1
G

8
E

0
3
0
|A

0
A

1
G

8
E

0
3

0
 9

V
IB

R
~

B
a
c
te

ri
a

 P
ro

te
o
b

a
c
te

ri
a
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ri
a
 V

ib
ri

o
n
a
le

s
 V

ib
ri

o
n
a
c
e
a
e

 V
ib

ri
o

A
e
ro

m
o
n
a
s
 d

iv
e
rs

a
 C

D
C

 2
4
7
8
-8

5
@

N
9
V

R
7
0
|N

9
V

R
7
0
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 A

e
ro

m
o
n
a
d
a
le

s
 A

e
ro

m
o
n
a
d
a
c
e
a
e
 A

e
ro

m
o
n
a
s

Pan troglodytes Chimpanzee@H2Q395|H2Q395 PANTR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pan

Streptomyces sp Amel2xC10@A0A1X7DFT0|A0A1X7DFT0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Luteipulveratus halotolerans@A0A0L6CJ95|A0A0L6CJ95 9MICO~Bacteria Actinobacteria Micrococcales Dermacoccaceae Luteipulveratus
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Rhodococcus pyridinivorans SB3094@V9XBZ0|V9XBZ0 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus
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Arcobacter sp L@G2HVW2|G2HVW2 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group
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Mycobacterium bohemicum@A0A1X1REA6|A0A1X1REA6 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Agromyces flavus@A0A1H1L9Q6|A0A1H1L9Q6 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces
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Pedobacter glucosidilyticus@
A0A0B8YH93|A0A0B8YH93 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter
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Acidipropionibacterium acidipropionici strain ATCC 4875/DSM 20272/JCM 6432/NBRC 12425/NCIMB 8070 Propionibacterium acidipropionici@K7S6H9|K7S6H9 ACIA4~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Acidipropionibacterium
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K9RQB1|K9RQB1 SYNP3~Bacteria Cyanobacteria Synechococcales Synechococcaceae Synechococcus
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Candidatus Falkowbacteria bacterium RIFCSPLOWO2 12 FULL 45 10@A0A1F5RY69|A0A1F5RY69 9BACT~Bacteria Candidatus Falkowbacteria

C
a
n
d
id

a
tu

s
 M

a
g
a
s
a
n
ik

b
a
c
te

ri
a
 b

a
c
te

ri
u
m

 G
W

2
0
1
1
 G

W
C

2
 3

7
 1

4
@

A
0
A

0
G

0
G

7
G

4
|A

0
A

0
G

0
G

7
G

4
 9

B
A

C
T

~
B

a
c
te

ri
a
 C

a
n
d
id

a
tu

s
 M

a
g
a
s
a
n
ik

b
a

c
te

ri
a

F
la

vim
a
rico

la
 m

a
rin

u
s@

A
0
A

2
3
8
L
9
I0

|A
0
A

2
3
8
L
9
I0

 9
R

H
O

B
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 F

la
vim

a
rico

la

Mycobacterium rhodesiae strain NBB3@G8RVI4|G8RVI4 MYCRN~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Winogradskyella jejuensis@A0A1M5RWG2|A0A1M5RWG2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Streptomyces sp DJ@A0A2N5XGP0|A0A2N5XGP0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Burkholderia sp OLGA172@A0A160FTR5|A0A160FTR5 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Burkholderia
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Streptomyces sp NBRC 110611@A0A1B6AC95|A0A1B6AC95 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Branchiibius sp NY16-3462-2@A0A151BWY7|A0A151BWY7 9MICO~Bacteria Actinobacteria Micrococcales Dermacoccaceae Branchiibius
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Blastopirellula sp@
A0A2E0B154|A0A2E0B154 9PLAN

~Bacteria Planctom
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Streptomyces venezuelae strain ATCC 10712/CBS 65069/DSM 40230/JCM 4526/NBRC 13096/PD 04745@F2RK50|F2RK50 STRVP~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Lutibacter oricola@A0A1H3B8W7|A0A1H3B8W7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Lutibacter

Pseudonocardia ammonioxydans@A0A1I5EL44|A0A1I5EL44 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia

Bacillus oleivorans@A0A285CWI5|A0A285CWI5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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7 PAPMA~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Lepidoptera Glossata Ditrysia Papilionoidea Papilionidae Papilioninae Papilio

Sarcina sp DSM 11001@A0A1G9DEE7|A0A1G9DEE7 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Sarcina

Paenibacillus uliginis N3/975@A0A1X7HG86|A0A1X7HG86 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Actinomyces hordeovulneris@A0A1Q5PZC8|A0A1Q5PZC8 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

G
am

m
ap

ro
te

ob
ac

te
ria

 b
ac

te
riu

m
 T

M
E
D

95
@

A
0A

1Z
9A

N
C

4|
A
0A

1Z
9A

N
C

4 
9G

A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

Ach
ro

m
ob

ac
te

r p
ul

m
on

is
@

A0A
2N

8K
FQ

1|
A0A

2N
8K

FQ
1 

9B
U
R
K~Bac

te
ria

 P
ro

te
ob

ac
te

ria
 B

et
ap

ro
te

ob
ac

te
ria

 B
ur

kh
ol

de
ria

le
s
Alc

al
ig

en
ac

ea
e 

Ach
ro

m
ob

ac
te

r

Lew
inella nigricans D

S
M

 23189 = N
B
R
C
 102662@

A
0A

2D
0N

J67|A
0A

2D
0N

J67 9B
A
C
T~B

acteria B
acteroidetes S

aprospiria S
aprospirales Lew

inellaceae Lew
inella

P
h
yto

p
h
th

o
ra

 n
ico

tia
n
a
e
 B

u
cke

ye
 ro

t a
g
e
n
t@

A
0
A

0
W

8
D

X
G

0
|A

0
A

0
W

8
D

X
G

0
 P

H
Y

N
I~

E
u
ka

ryo
ta

 S
tra

m
e
n
o
p
ile

s O
o
m

yce
te

s P
e
ro

n
o
sp

o
ra

le
s P

e
ro

n
o
sp

o
ra

ce
a
e
 P

h
yto

p
h
th

o
ra

Streptomyces sp Root1304@A0A0T1SS31|A0A0T1SS31 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flavobacterium xueshanense@A0A1I2DJ31|A0A1I2DJ31 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Roseomonas deserti@A0A1V2GZV9|A0A1V2GZV9 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Acetobacteraceae Roseomonas
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Luteimicrobium subarcticum@A0A2M8WTT2|A0A2M8WTT2 9MICO~Bacteria Actinobacteria Micrococcales Luteimicrobium
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Papio anubis Olive baboon@A0A096N1N0|A0A096N1N0 PAPAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Papio
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Brevibacterium yomogidense@A0A1X6XNG1|A0A1X6XNG1 9MICO~Bacteria Actinobacteria Micrococcales Brevibacteriaceae Brevibacterium
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Dorea sp 5-2@R9NCZ8|R9NCZ8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Dorea
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Candidatus Pacebacteria bacterium RIFOXYD1 FULL 39 27@A0A1F7A6J2|A0A1F7A6J2 9BACT~Bacteria Candidatus Pacebacteria
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Roseivivax roseus@A0A1H9UBB4|A0A1H9UBB4 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Roseivivax
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Bifidobacterium cuniculi@A0A087B3E8|A0A087B3E8 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Elusimicrobia bacterium RIFOXYB2 FULL 50 12@A0A1F9XBY5|A0A1F9XBY5 9BACT~Bacteria Elusimicrobia
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Bacillus wakoensis JCM 9140@W4Q942|W4Q942 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Chryseobacterium sp MOF25P@A0A1A7KLP3|A0A1A7KLP3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Lachancea thermotolerans strain ATCC 56472/CBS 6340/NRRL Y-8284 Yeast Kluyveromyces thermotolerans@C5DFW3|C5DFW3 LACTC~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea
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Bacillus horneckiae@A0A2N0ZMF7|A0A2N0ZMF7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Oryctolagus cuniculus Rabbit@G1TX67|G1TX67 RABIT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Lagomorpha Leporidae Oryctolagus
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Salibacterium halotolerans@A0A1I5VGE8|A0A1I5VGE8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae

Streptomyces sp WM6386@A0A0F5VTI2|A0A0F5VTI2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces laurentii@A0A160P272|A0A160P272 STRLU~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Microbacterium sp T32@A0A161SCT5|A0A161SCT5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Cellulomonas sp A375-1@A0A0J6DL23|A0A0J6DL23 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Janibacter m
elonis@A0A176QDG7|A0A176QDG7 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Janibacter
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Paenibacillus sp 1 12@A0A1I4R7L8|A0A1I4R7L8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Clostridium clariflavum strain DSM 19732/NBRC 101661/EBR45@G8M1C3|G8M1C3 CLOCD~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Hungateiclostridium
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Bacillus solimangrovi@A0A1E5LCU4|A0A1E5LCU4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Tepidimicrobium xylanilyticum@A0A1H3ED46|A0A1H3ED46 9FIRM~Bacteria Firmicutes Tissierellia Tepidimicrobium

O
ls

e
n
e
lla

 s
c
a
to

lig
e
n
e
s
@

A
0
A

1
0
0
Y

U
R

8
|A

0
A

1
0
0
Y

U
R

8
 9

A
C

T
N

~
B

a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 C

o
ri
o
b
a
c
te

ri
ia

 C
o
ri
o
b
a
c
te

ri
a
le

s
 A

to
p
o
b
ia

c
e
a
e
 O

ls
e
n
e
lla

Pricia antarctica@A0A1G7DPA0|A0A1G7DPA0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Pricia
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Polaribacter sp Hel1 85@A0A099XKJ6|A0A099XKJ6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Polaribacter

Paenibacillaceae bacterium GAS479@A0A1H1Z3I6|A0A1H1Z3I6 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae

Bacteroides faecichinchillae@
A0A1M5ARR8|A0A1M5ARR8 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides
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Desulfotomaculum putei DSM 12395@A0A1M4TU94|A0A1M4TU94 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfotomaculum

Tepidibacillus decaturensis@A0A135L174|A0A135L174 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Tepidibacillus
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Candidatus Roizmanbacteria bacterium CG 4 10 14 0 8 um filter 39 9@A0A2M7QBY5|A0A2M7QBY5 9BACT~Bacteria Candidatus Roizmanbacteria

Prevotella sp CAG873@R7J175|R7J175 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Prevotellaceae Prevotella environmental samples

Leeuwenhoekiella marinoflava DSM 3653@A0A1M5GXU7|A0A1M5GXU7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Leeuwenhoekiella
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S9UXP2|S9UXP2 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Strigomonas

Thalassospira alkalitolerans@A0A1Y2L5Y5|A0A1Y2L5Y5 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Thalassospira
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Campylobacter showae RM3277@C6RFA4|C6RFA4 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Paenibacillus wynnii@A0A098M593|A0A098M593 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Pseudobacteroides cellulosolvens ATCC 35603 = DSM 2933@A0A0L6JUR5|A0A0L6JUR5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Pseudobacteroides

M
icro

d
o
ch

iu
m

 b
o
lle

yi@
A

0
A

1
3
6
JK

7
5
|A

0
A

1
3
6
JK

7
5
 9

P
E

Z
I~

E
u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 S

o
rd

a
rio

m
yce

te
s X

yla
rio

m
yce

tid
a
e
 X

yla
ria

le
s M

icro
d
o
ch

ia
ce

a
e
 M

icro
d
o
ch

iu
m

D
er

m
ac

oc
cu

s 
sp

 P
E
3@

A
0A

0I
9W

1P
9|

A
0A

0I
9W

1P
9 

9M
IC

O
~B

ac
te

ria
 A

ct
in

ob
ac

te
ria

 M
ic
ro

co
cc

al
es

 D
er

m
ac

oc
ca

ce
ae

 D
er

m
ac

oc
cu

s

Trypanosoma cruzi strain CL Brener@
Q4D4A1|Q4D4A1 TRYCC~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma Schizotrypanum
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Streptomyces sp WZA104@A0A2A4KTP8|A0A2A4KTP8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Lysinibacillus contaminans@A0A0M9WZH8|A0A0M9WZH8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus

Rhodohalobacter barkolensis@A0A2N0VLU1|A0A2N0VLU1 9BACT~Bacteria Balneolaeota Balneolia Balneolales Balneolaceae Rhodohalobacter
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Polaribacter sp MED152@A2U3J5|A2U3J5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Polaribacter
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Corynebacterium riegelii@A0A0K1R906|A0A0K1R906 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Tenacibaculum soleae@A0A1B9Y2Y0|A0A1B9Y2Y0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum
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Collinsella stercoris DSM 13279@B6GBH8|B6GBH8 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Collinsella
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Felis catus Cat Felis silvestris
 catus@M3WHA8|M3WHA8 FELCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
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Cardiobacterium valvarum F0432@G9ZFT1|G9ZFT1 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Cardiobacteriales Cardiobacteriaceae Cardiobacterium
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Flavobacterium fontis@A0A1M5C9E1|A0A1M5C9E1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Intrasporangium calvum strain ATCC 23552/DSM 43043/JCM 3097/NBRC 12989/7 KIP@E6SE27|E6SE27 IN
TC7~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Intrasporangium

C
or

yn
eb

ac
te

riu
m

 h
um

ire
du

ce
ns

 N
B
R
C
 1

06
09

8 
= 

D
S
M

 4
53

92
@

A
0A

0B
5D

5J
7|

A
0A

0B
5D

5J
7 

9C
O
R
Y
~B

ac
te

ria
 A

ct
in
ob

ac
te

ria
 C

or
yn

eb
ac

te
ria

le
s 
C
or

yn
eb

ac
te

ria
ce

ae
 C

or
yn

eb
ac

te
riu

m

Rhodopirellula baltica strain DSM 10527/NCIMB 13988/SH1@Q7UY63|Q7UY63 RHOBA~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Rhodopirellula
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Arthrobacter alpinus@A0A0M4QNG9|A0A0M4QNG9 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Actinobacteria bacterium OK006@A0A0N0MV31|A0A0N0MV31 9ACTN~Bacteria Actinobacteria

Ornithinimicrobium sp CNJ-824@A0A1U7MN16|A0A1U7MN16 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Ornithinimicrobium
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Mucilaginibacter paludis DSM 18603@
H1Y6F1|H1Y6F1 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Mucilaginibacter
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Cebus capucinus imitator@A0A2K5R5H4|A0A2K5R5H4 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus
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Streptomyces sp 1@A0A2G7DN99|A0A2G7DN99 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Neochlamydia sp EPS4@
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Bifidobacterium dentium strain ATCC 27534/DSM 20436/JCM 1195/Bd1@D2Q5D7|D2Q5D7 BIFDB~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Mycolicibacterium cosmeticum@W9B5T4|W9B5T4 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

G
am

m
ap

ro
te

ob
ac

te
ria

 b
ac

te
riu

m
 R

IF
C

S
P
LO

W
O

2 
02

 F
U

LL
 5

7 
10

@
A
0A

1G
0J

99
7|

A
0A

1G
0J

99
7 

9G
A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

H
a
lo

a
rc

h
a
e
o
b

iu
s
 ira

n
e
n
s
is

@
A

0
A

1
G

9
S

N
K

1
|A

0
A

1
G

9
S

N
K

1
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e
a

 g
ro

u
p
 H

a
lo

b
a
c
te

ria
 H

a
lo

b
a
c
te

ria
le

s
 H

a
lo

b
a

c
te

ria
c
e
a

e
 H

a
lo

a
rc

h
a
e
o
b
iu

s

L
a
ct

o
b
a
ci

llu
s 

xi
a
n
g
fa

n
g
e
n
si

s@
A

0
A

0
R

2
M

D
W

9
|A

0
A

0
R

2
M

D
W

9
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

B
a
th

y
c
o
c
c
u
s
 p

ra
s
in

o
s
@

K
8
E

F
F

4
|K

8
E

F
F

4
 9

C
H

L
O

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 C

h
lo

ro
p
h
y
ta

 M
a
m

ie
llo

p
h
y
c
e
a
e
 M

a
m

ie
lla

le
s
 B

a
th

y
c
o
c
c
a
c
e
a
e
 B

a
th

y
c
o
c
c
u
s

B
re

v
in

e
m

a
 a

n
d
e
rs

o
n
ii@

A
0
A

1
I1

F
0
1
3
|A

0
A

1
I1

F
0
1
3
 9

S
P

IR
~

B
a
c
te

ri
a
 S

p
ir
o
c
h
a
e
te

s
 B

re
v
in

e
m

a
ta

le
s
 B

re
v
in

e
m

a
ta

c
e
a
e
 B

re
v
in

e
m

a
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Sagittula stellata E-37@A3JXA9|A3JXA9 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Sagittula
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Flavonifractor sp An100@A0A1Y4WA88|A0A1Y4WA88 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Flavonifractor

Bacillus camelliae@A0A2N3LIC8|A0A2N3LIC8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Angomonas deanei@
S9UU86|S9UU86 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Angomonas
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Enteractinococcus helveticum@A0A1B7LYT0|A0A1B7LYT0 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae

Dietzia sp 111N12-1@A0A199AQ72|A0A199AQ72 9ACTN~Bacteria Actinobacteria Corynebacteriales Dietziaceae Dietzia
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Lysinibacillus macroides@A0A0M9DIN2|A0A0M9DIN2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Leucobacter sp G161@A0A0W7WBX5|A0A0W7WBX5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leucobacter
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Mesocricetus auratus Golden hamster@A0A1U7R9P7|A0A1U7R9P7 MESAU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Myomorpha Muroidea Cricetidae Cricetinae Mesocricetus

Oerskovia sp Root918@A0A0Q9CC72|A0A0Q9CC72 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Oerskovia

Seinonella peptonophila@A0A1M4W3F2|A0A1M4W3F2 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Seinonella
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Bifidobacterium adolescentis strain ATCC 15703/DSM 20083/NCTC 11814/E194a@A1A2G5|A1A2G5 BIFAA~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Bacillus sp SG-1@A6CLF8|A6CLF8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Aquifex aeolicus strain VF5@O67655|MDH1 AQUAE~Bacteria Aquificae Aquificales Aquificaceae Aquifex
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Microbacterium sp RU33B@A0A1R3X0R1|A0A1R3X0R1 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Thermoactinomyces sp DSM 45891@A0A1K1YC26|A0A1K1YC26 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Thermoactinomyces

Scleropages formosus Asian bonytongue Osteoglossum formosum@A0A0P7U401|A0A0P7U401 SCLFO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N
eopterygii Teleostei Osteoglossocephala Osteoglossomorpha Osteoglossiformes Osteoglossidae
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Lasius niger Black garden ant@
A0A0J7KX19|A0A0J7KX19 LASNI~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Hymenoptera Apocrita Aculeata Formicoidea Formicidae Formicinae Lasius Lasius
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Anaeromassilibacillus sp An250@A0A1Y4F1W2|A0A1Y4F1W2 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaeromassilibacillus
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Streptomyces sp 69@A0A2N0IXL6|A0A2N0IXL6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Mycobacterium sp UNC267MFSha11M11@A0A1G4VWW2|A0A1G4VWW2 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Gordonia aichiensis NBRC 108223@L7KGM7|L7KGM7 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Streptomyces variegatus@A0A0M2GS24|A0A0M2GS24 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Callithrix jacchus White-tufted-ear marmoset@A0A2R8NAP8|A0A2R8NAP8 CALJA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Callitrichinae Callithrix Callithrix
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Jiulongibacter sediminis@
A0A0N8H9E4|A0A0N8H9E4 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Jiulongibacter

Brumimicrobium salinarum@A0A2I0R359|A0A2I0R359 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Crocinitomicaceae Brumimicrobium
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Streptobacillus moniliformis strain ATCC 14647/DSM 12112/NCTC 10651/9901@D1AYS4|D1AYS4 STRM9~Bacteria Fusobacteria Fusobacteriales Leptotrichiaceae Streptobacillus
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Lysinimicrobium mangrovi@A0A1H6X1Z5|A0A1H6X1Z5 9MICO~Bacteria Actinobacteria Micrococcales Demequinaceae Lysinimicrobium
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Omnitrophica bacterium GWA2 41 15@A0A1G1IS58|A0A1G1IS58 9BACT~Bacteria Candidatus Omnitrophica
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Clostridium hungatei@A0A1V4SJE6|A0A1V4SJE6 CLOHU~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Ruminiclostridium
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Roseburia sp 499@A0A1Q9JMR8|A0A1Q9JMR8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia
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Nocardiopsis flavescens@A0A1M6EJE8|A0A1M6EJE8 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis

A
u
re

o
co

ccu
s a

n
o
p
h
a
g
e
ffe

re
n
s H

a
rm

fu
l b

lo
o
m

 a
lg

a
@

F
0
Y

JC
9
|F

0
Y

JC
9
 A

U
R

A
N

~
E

u
ka

ryo
ta

 S
tra

m
e
n
o
p
ile

s P
e
la

g
o
p
h
yce

a
e
 P

e
la

g
o
m

o
n
a
d
a
le

s A
u
re

o
co

ccu
s

Phanerochaete carnosa strain HHB-10118-sp W
hite-rot fungus Peniophora carnosa@

K5W
527|K5W

527 PHACS~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Polyporales Phanerochaetaceae Phanerochaete

S
a
lm

o
 s

a
la

r 
A

tla
n
tic

 s
a
lm

o
n
@

A
0
A

1
S

3
Q

U
X

5
|A

0
A

1
S

3
Q

U
X

5
 S

A
L
S

A
~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i A
ct

in
o
p
te

ry
g
ii 

N
e
o
p
te

ry
g
ii 

Te
le

o
st

e
i P

ro
ta

ca
n
th

o
p
te

ry
g
ii 

S
a
lm

o
n
ifo

rm
e
s 

S
a
lm

o
n
id

a
e
 S

a
lm

o
n
in

a
e
 S

a
lm

o

D
esulfobacteraceae bacterium

 4572 88@
A
0A

1W
9X

8S
5|A

0A
1W

9X
8S

5 9D
E
LT~B

acteria P
roteobacteria D

eltaproteobacteria D
esulfobacterales D

esulfobacteraceae

R
o
s
e
lli

n
ia

 n
e
c
a
tr

ix
 W

h
it
e
 r

o
o
t-

ro
t 
fu

n
g
u
s
@

A
0
A

1
W

2
T

S
2
0
|A

0
A

1
W

2
T

S
2
0
 R

O
S

N
E

~
E

u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 S

o
rd

a
ri
o
m

y
c
e
te

s
 X

y
la

ri
o
m

y
c
e
ti
d
a
e
 X

y
la

ri
a
le

s
 X

y
la

ri
a
c
e
a
e
 R

o
s
e
lli

n
ia

Alka
nindiges s

p H
1@

A0A1S8CTC9|A
0A1S8CTC9 9

GAM
M

~Bacte
ria

 P
ro

te
obacte

ria
 G

am
m

apro
te

obacte
ria

 P
se

udom
onadales M

ora
xe

lla
ce

ae A
lka

nindiges

P
ar

ac
lo

st
rid

iu
m

 b
en

zo
el

yt
ic

um
@

A
0A

0M
3D

G
76

|A
0A

0M
3D

G
76

 9
F
IR

M
~B

ac
te

ria
 F

irm
ic

ut
es

 C
lo

st
rid

ia
 C

lo
st

rid
ia

le
s 

P
ep

to
st

re
pt

oc
oc

ca
ce

ae
 P

ar
ac

lo
st

rid
iu

m

Bifidobacterium criceti@A0A2A2EDI1|A0A2A2EDI1 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Bacillus sp MUM 13@A0A1S2QP93|A0A1S2QP93 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Pseudonocardia sp SCN 73-27@
A0A1E4P6L3|A0A1E4P6L3 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia

Paenibacillus sp FSL H7-0737@A0A089IIP7|A0A089IIP7 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Streptomyces glaucescens@A0A089X848|A0A089X848 STRGA~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Alicyclobacillus macrosporangiidus@A0A1I7GBE4|A0A1I7GBE4 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus
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Candidatus Levybacteria bacterium RBG 16 35 11@A0A1F6HBS6|A0A1F6HBS6 9BACT~Bacteria Candidatus Levybacteria
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Ruminococcus sp YE71@A0A1K1PCF7|A0A1K1PCF7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus
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Paenibacillus crassostreae@A0A167G0Y4|A0A167G0Y4 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Thermoproteus tenax strain ATCC 35583/DSM 2078/JCM 9277/NBRC 100435/Kra 1@Q704B2|MDH THETK~Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Thermoproteus
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Ophiophagus hannah King cobra Naja hannah@V8NIF8|V8NIF8 OPHHA~Eukaryota Metazoa Chordata Craniata Verte
brata Euteleostomi Lepidosauria Squamata Bifurcata Unidentata Episquamata Toxicofera Serpentes Colubroidea Elapidae Elapinae Ophiophagus

Nocardia asteroides NBRC 15531@U5EC80|U5EC80 NOCAS~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Nocardia
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Tetrasphaera elongata Lp2@N0DZW4|N0DZW4 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Tetrasphaera

G
o
ss

yp
iu

m
 h

ir
su

tu
m

 U
p
la

n
d
 c

o
tt
o
n
 G

o
ss

yp
iu

m
 m

e
xi

ca
n
u
m

@
A

0
A

1
U

8
M

F
T

2
|A

0
A

1
U

8
M

F
T

2
 G

O
S

H
I~

E
u
ka

ry
o
ta

V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
yt

a
 E

m
b
ry

o
p
h
yt

a
 T

ra
ch

e
o
p
h
yt

a
 S

p
e
rm

a
to

p
h
yt

a
 M

a
g
n
o
lio

p
si

d
a
 e

u
d
ic

o
ty

le
d
o
n
s 

G
u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
si

d
s 

m
a
lv

id
s 

M
a
lv

a
le

s 
M

a
lv

a
ce

a
e
 M

a
lv

o
id

e
a
e

F
u
s
o
b
a
c
te

ri
u
m

 n
e
c
ro

p
h
o
ru

m
 s

u
b
s
p
 f
u
n
d
u
lif

o
rm

e
 1

 1
 3

6
S

@
H

1
D

5
Z

7
|H

1
D

5
Z

7
 9

F
U

S
O

~
B

a
c
te

ri
a
 F

u
s
o
b
a
c
te

ri
a
 F

u
s
o
b
a
c
te

ri
a
le

s
 F

u
s
o
b
a
c
te

ri
a
c
e
a
e
 F

u
s
o
b
a
c
te

ri
u
m

H
ym

enobacter sp C
R
A
2@

A
0A

1S
9A

R
Q

3|A
0A

1S
9A

R
Q

3 9B
A
C
T~B

acteria B
acteroidetes C

ytophagia C
ytophagales H

ym
enobacteraceae H

ym
enobacter

C
e
b
u
s 

ca
p
u
ci

n
u
s 

im
ita

to
r@

A
0
A

2
K

5
Q

7
K

1
|A

0
A

2
K

5
Q

7
K

1
 C

E
B

C
A

~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i M
a
m

m
a
lia

 E
u
th

e
ri
a
 E

u
a
rc

h
o
n
to

g
lir

e
s 

P
ri
m

a
te

s 
H

a
p
lo

rr
h
in

i P
la

ty
rr

h
in

i C
e
b
id

a
e
 C

e
b
in

a
e
 C

e
b
u
s
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Bombiscardovia coagulans@A0A261EP88|A0A261EP88 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bombiscardovia

P
yre

n
o
p
h
o
ra

 te
re

s f te
re

s
stra

in
 0

-1
 B

a
rle

y n
e
t b

lo
tch

 fu
n
g
u
s D

re
ch

sle
ra

 te
re

s f te
re

s@
E

3
R

E
G

2
|E

3
R

E
G

2
 P

Y
R

T
T
~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 D

o
th

id
e
o
m

yce
te

s P
le

o
sp

o
ro

m
yce

tid
a
e
 P

le
o
sp

o
ra

le
s P

le
o
sp

o
rin

e
a
e
 P

le
o
sp

o
ra

ce
a
e
 P

yre
n
o
p
h
o
ra

C
it
ru

s
 c

le
m

e
n
ti
n
a
@

V
4
T

Q
6
6
|V

4
T

Q
6
6
 9

R
O

S
I~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
s
id

s
 m

a
lv

id
s
 S

a
p
in

d
a
le

s
 R

u
ta

c
e
a
e
 A

u
ra

n
ti
o
id

e
a
e
 C

it
ru

s

Caldicoprobacter faecalis@A0A1I5V1L8|A0A1I5V1L8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Caldicoprobacteraceae Caldicoprobacter
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Maribacter sp T28@A0A1B7Z1M5|A0A1B7Z1M5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Maribacter
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Coraliomargarita
 sp CAG312@R7L2W8|R7L2W8 9BACT~Bacteria
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Salinibacterium xinjiangense@A0A2C8ZIS9|A0A2C8ZIS9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Salinibacterium
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Bacillus halodurans strain ATCC BAA-125/DSM 18197/FERM 7344/JCM 9153/C-125@Q9K849|MDH BACHD~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Candidatus Magasanikbacteria bacterium GW2011 GWA2 42 32@A0A0G1CFF2|A0A0G1CFF2 9BACT~Bacteria Candidatus Magasanikbacteria
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Bacteroides sp CAG20@R5F823|R5F823 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples
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Streptomyces yanglinensis@A0A1H6BNT9|A0A1H6BNT9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Macaca mulatta Rhesus macaque@F6YK35|F6YK35 MACMU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Wenyingzhuangia fucanilytica@A0A1B1Y8I2|A0A1B1Y8I2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Wenyingzhuangia
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Colobus angolensis palliatus Peters' Angolan colobus@A0A2K5JTA1|A0A2K5JTA1 COLAP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Colobus
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Mycobacterium fragae@A0A1X1V6H1|A0A1X1V6H1 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Bacillus sp HMSC76G11@A0A1S1FJJ5|A0A1S1FJJ5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Streptomyces pristinaespiralis strain ATCC 25486/DSM 40338/CBS 91469/JCM 4507/NBRC 13074/NRRL 2958/5647@D6X7L3|D6X7L3 STRE2~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Microbacterium sp CH12i@A0A062VPJ5|A0A062VPJ5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Actinomyces sp oral taxon 848 str F0332@D0WNS0|D0WNS0 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

C
a
n
d
id

a
tu

s N
u
cle

icu
ltrix a

m
o
e
b
ip

h
ila

 F
S

5
@

A
0
A

1
W

6
N

2
J2

|A
0
A

1
W

6
N

2
J2

 9
P

R
O

T
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 H

o
lo

sp
o
ra

le
s C

a
e
d
im

o
n
a
d
a
ce

a
e

C
a
n
d
id

a
tu

s N
u
cle

icu
ltrix

R
h
o
d
o
b
a
cte

ra
ce

a
e
 b

a
cte

riu
m

 P
A

R
R

1
@

A
0
A

2
5
7
E

Y
K

1
|A

0
A

2
5
7
E

Y
K

1
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e

S
tr
ep

to
co

cc
us

 m
ac

ac
ae

 N
C

T
C

 1
15

58
@

G
5J

V
C

1|
G

5J
V
C

1 
9S

T
R

E
~B

ac
te

ria
 F

irm
ic

ut
es

 B
ac

ill
i L

ac
to

ba
ci

lla
le

s 
S
tr
ep

to
co

cc
ac

ea
e 

S
tr
ep

to
co

cc
us

B
e
ije

rin
c
k
ia

c
e
a
e
 b

a
c
te

riu
m

@
A

0
A

2
N

8
M

D
2
3
|A

0
A

2
N

8
M

D
2
3
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

e
ije

rin
c
k
ia

c
e
a
e

F
ri
s
c
h
e
lla

 p
e
rr

a
ra

@
A

0
A

0
A

7
R

Z
L
2
|A

0
A

0
A

7
R

Z
L
2
 F

R
IP

E
~

B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a

G
a
m

m
a
p
ro

te
o
b
a
c
te

ri
a
 O

rb
a
le

s
 O

rb
a
c
e
a
e
 F

ri
s
c
h
e
lla

B
a
c
illu

s
 p

s
e
u
d
o
firm

u
s
 s

tra
in

 O
F

4
@

D
3
F

W
Q

5
|D

3
F

W
Q

5
 B

A
C

P
E

~
B

a
c
te

ria
 F

irm
ic

u
te

s
 B

a
c
illi B

a
c
illa

le
s
 B

a
c
illa

c
e

a
e
 B

a
c
illu

s

Glossina brevipalpis@
A0A1A9X0Z7|A0A1A9X0Z7 9MUSC~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Hippoboscoidea Glossinidae Glossina

E
xophiala spinifera@

A
0A

0D
1Y

LL1|A
0A

0D
1Y

LL1 9E
U
R
O
~E

ukaryota Fungi D
ikarya A

scom
ycota P

ezizom
ycotina E

urotiom
ycetes C

haetothyriom
ycetidae C

haetothyriales H
erpotrichiellaceae E

xophiala

Marinobacter lutaoensis@A0A1V2DRQ6|A0A1V2DRQ6 9ALTE~Bacteria Proteobacteria Gammaproteobacteria Alteromonadales Alteromonadaceae Marinobacter
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Staphylococcus gallinarum@A0A0D0RR75|A0A0D0RR75 STAGA~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus

Chryseobacterium sp T16E-39@A0A220S9T5|A0A220S9T5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Drosophila pseudoobscura pseudoobscura Fruit fly@
B5DLR9|B5DLR9 DROPS~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora
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Nocardiopsis dassonvillei strain ATCC 23218/DSM 43111/CIP 107115/JCM 7437/KCTC 9190/NBRC 14626/NCTC 10488/NRRL B-5397/IMRU 509 Actinomadura dassonvillei@D7AZC6|D7AZC6 NOCDD~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis

Riemerella anatipestifer RA-CH-1@J9QZ26|J9QZ26 RIEAN~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Riemerella
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Pedobacter xixiisoli@
A0A285ZZX4|A0A285ZZX4 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Paenibacillus sp 7884-2@A0A268J963|A0A268J963 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Bacillus sp CHD6a@A0A0M9GTZ9|A0A0M9GTZ9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Flavobacterium araucananum@A0A227PAL1|A0A227PAL1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Bacillus sp JCM 19045@W7ZL02|W7ZL02 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Streptomyces sparsogenes DSM 40356@A0A1R1S522|A0A1R1S522 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Candidatus Omnitrophica bacterium CG22 combo CG10-13 8 21 14 all 43 16@A0A2H0CF60|A0A2H0CF60 9BACT~Bacteria Candidatus Omnitrophica
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Mycobacterium sp shizuoka-1@A0A2C9T492|A0A2C9T492 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

H
a
la

d
a

p
ta

tu
s
 s

p
 R

4
@

A
0

A
1
6
1
X

P
5
6
|A

0
A

1
6

1
X

P
5

6
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o
s
a
rc

h
a

e
a
 g

ro
u

p
 H

a
lo

b
a
c
te

ria
 H

a
lo

b
a
c
te

ria
le

s
 H

a
lo

b
a
c
te

ria
c
e

a
e
 H

a
la

d
a
p
ta

tu
s
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Micrococcales bacterium KH10@A0A239FGJ8|A0A239FGJ8 9MICO~Bacteria Actinobacteria Micrococcales

Omnitrophica WOR 2 bacterium RIFCSPLOWO2 01 FULL 41 12@A0A1G1PEX1|A0A1G1PEX1 9BACT~Bacteria Candidatus Omnitrophica

Brachybacterium sp VM2412@A0A291GJN9|A0A291GJN9 9MICO~Bacteria Actinobacteria Micrococcales Dermabacteraceae Brachybacterium

Spirosoma endophyticum@
A0A1I2C399|A0A1I2C399 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Spirosoma

Hoeflea phototrophica strain DSM 17068/NCIMB 14078/DFL-43@A9D6Q6|A9D6Q6 HOEPD~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Phyllobacteriaceae Hoeflea
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Paludisphaera borealis@A0A1U7CQW1|A0A1U7CQW1 9BACT~Bacteria
 Planctomycetes Planctomycetia
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Paenibacillus oryzae@A0A1A5YTI6|A0A1A5YTI6 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Leptomonas pyrrhocoris@
A0A0N1J4Z6|A0A0N1J4Z6 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas
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Saccharomonospora sp LRS4154@A0A1V9ACA7|A0A1V9ACA7 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharomonospora
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Nostoc linckia z16@A0A2C6UW14|A0A2C6UW14 NOSLI~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Maribacter dokdonensis DSW-8@A0A0V1R2W0|A0A0V1R2W0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Maribacter
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Actinomyces radicidentis@A0A0X8JCN0|A0A0X8JCN0 ACTRD~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Hoeflea sp BAL378@A0A098T5R3|A0A098T5R3 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Phyllobacteriaceae Hoeflea

Arm
atim

onadete
s 

bact
eriu

m
 J

P3 1
1@

A0A257BFW
9|A

0A257BFW
9 9

BACT~Bact
eria

 A
rm

atim
onadete

s

F
lo

ric
oc

cu
s 

tr
op

ic
us

@
A
0A

1E
8G

P
S
8|

A
0A

1E
8G

P
S
8 

9L
A
C

T
~B

ac
te

ria
 F

irm
ic

ut
es

 B
ac

ill
i L

ac
to

ba
ci

lla
le

s 
S
tr
ep

to
co

cc
ac

ea
e 

F
lo

ric
oc

cu
s

P
o
rp

h
y
ro

b
a
c
te

r s
p
 A

A
P

6
0
@

A
0
A

0
N

1
B

11
2
|A

0
A

0
N

1
B

11
2
 9

S
P

H
N

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 S

p
h
in

g
o
m

o
n
a
d
a
le

s
 E

ry
th

ro
b
a
c
te

ra
c
e
a
e
 P

o
rp

h
y
ro

b
a
c
te

r

Triti
cum aestivum W

heat@
A0A1D5YRH6|A0A1D5YRH6 W

HEAT~Eukaryota Virid
iplantae Stre

ptophyta Embryophyta Tracheophyta Sperm
atophyta M

agnoliophyta Lilio
psida Poales Poaceae BOP clade Pooideae Triti

codae Triti
ceae Triti

cinae Triti
cum

Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6M4J6|A0A2K6M4J6 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus

Halobacteroides halobius strain ATCC 35273/DSM 5150/MD-1@L0K5U1|L0K5U1 HALHC~Bacteria Firmicutes Clostridia Halanaerobiales Halobacteroidaceae Halobacteroides
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Nodularia sp NIES-3585@A0A218PXZ3|A0A218PXZ3 9CYAN~Bacteria Cyanobacteria Nostocales Aphanizomenonaceae Nodularia
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Mycobacterium sp NAZ190054@A0A132T8T5|A0A132T8T5 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Polaribacter sp ALD11@A0A2K8XTW6|A0A2K8XTW6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Polaribacter

Effusibacillus lacus@A0A292YQ24|A0A292YQ24 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Effusibacillus
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Nocardioides sp Root614@A0A0Q8EAY6|A0A0Q8EAY6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Mandrillus leucophaeus Drill Papio leucophaeus@A0A2K5XEG0|A0A2K5XEG0 MANLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Mandrillus

P
e
rk

in
s
u
s
 m

a
rin

u
s
 s

tra
in

 A
T

C
C

 5
0
9

8
3
/T

X
s
c
@

C
5
K

T
0
8

|C
5
K

T
0

8
 P

E
R

M
5
~

E
u
k
a
ry

o
ta

 A
lv

e
o
la

ta
 P

e
rk

in
s
o
z
o
a
 P

e
rk

in
s
e
a
 P

e
rk

in
s
id

a
 P

e
rk

in
s
id

a
e

 P
e
rk

in
s
u
s

P
a
ra

s
tro

n
g
y
lo

id
e
s
 tric

h
o
s
u
ri P

o
s
s
u
m

-s
p
e
c
ific

 n
e
m

a
to

d
e
 w

o
rm

@
A

0
A

0
N

4
Z

V
8
5
|A

0
A

0
N

4
Z

V
8
5
 P

A
R

T
I~

E
u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 N

e
m

a
to

d
a
 C

h
ro

m
a
d
o
re

a
 R

h
a
b
d
itid

a
 T

y
le

n
c
h
in

a
 P

a
n
a
g
ro

la
im

o
m

o
rp

h
a
 S

tro
n
g
y
lo

id
o
id

e
a
 S

tro
n
g
y
lo

id
id

a
e
 P

a
ra

s
tro

n
g
y
lo

id
e
s

Verticillium
 alfalfae strain VaM

s102/ATC
C
 M

YA-4576/FG
SC

 10136 Verticillium
 w

ilt of alfalfa Verticillium
 albo-atrum

@
C
9SU

G
8|C

9SU
G

8 VER
A1~Eukaryota Fungi D

ikarya Ascom
ycota Pezizom

ycotina Sordariom
ycetes H

ypocreom
ycetidae G

lom
erellales Plectosphaerellaceae

Micropruina glycogenica@A0A2N9JC59|A0A2N9JC59 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Micropruina

Gasterosteus aculeatus Three-spined stickleback@G3PBH1|G3PBH1 GASAC~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N
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Rhodococcus rhodnii LMG 5362@R7WJI4|R7WJI4 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus
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Brachybacterium muris UCD-AY4@A0A022KZ81|A0A022KZ81 9MICO~Bacteria Actinobacteria Micrococcales Dermabacteraceae Brachybacterium
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Streptomyces afghaniensis 772@S4MXE0|S4MXE0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Microbispora rosea@A0A1N7GTG6|A0A1N7GTG6 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Microbispora

Frankia casuarinae strain DSM 45818/CECT 9043/CcI3@Q2J7E7|MDH FRACC~Bacteria Actinobacteria Frankiales Frankiaceae Frankia
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Cellulosimicrobium sp MM@A0A085LFB9|A0A085LFB9 9MICO~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Cellulosimicrobium
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Actinomyces hordeovulneris@A0A1Q5PVV9|A0A1Q5PVV9 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Gorilla gorilla gorilla Western lowland gorilla@A0A2I2ZLD9|A0A2I2ZLD9 GORGO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Gorilla
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Chryseobacterium molle@A0A1M6T6M2|A0A1M6T6M2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Cebus capucinus imitator@A0A2K5PT61|A0A2K5PT61 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus
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Bacillus vireti LMG 21834@W1SGM6|W1SGM6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Campylobacter iguaniorum@A0A076F9R5|A0A076F9R5 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Bacteriovorax stolpii@
A0A2K9NRK8|A0A2K9NRK8 9PROT~Bacteria Proteobacteria Oligoflexia Bacteriovoracales Bacteriovoracaceae Bacteriovorax

Coprococcus comes CAG19@R6LJR9|R6LJR9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Coprococcus environmental samples

Gorilla gorilla gorilla Western lowland gorilla@A0A2I2YN53|A0A2I2YN53 GORGO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Gorilla
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Cellulomonas marina@A0A1I0VJM3|A0A1I0VJM3 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

Firmicutes bacterium CAG227@R6VHC7|R6VHC7 9FIRM~Bacteria Firmicutes environmental samples
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Desulfovibrio alkalitolerans DSM 16529@S7ULC7|S7ULC7 9DELT~Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio
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Chloroflexi bacterium RBG 19FT COMBO 47 9@A0A1F8SQ61|A0A1F8SQ61 9CHLR~Bacteria Chloroflexi

Paenibacillus macerans Bacillus macerans@A0A090YKK7|A0A090YKK7 PAEMA~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

G
o
s
s
y
p
iu

m
 a

rb
o
re

u
m

 T
re

e
 c

o
tt
o
n
 G

o
s
s
y
p
iu

m
 n

a
n
k
in

g
@

A
0
A

0
B

0
N

A
R

2
|A

0
A

0
B

0
N

A
R

2
 G

O
S

A
R

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h

y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e

o
p
h
y
ta

 S
p
e

rm
a
to

p
h
y
ta

 M
a
g
n
o

lio
p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri

d
a
e
 P

e
n
ta

p
e
ta

la
e

 r
o
s
id

s
 m

a
lv

id
s
 M

a
lv

a
le

s
 M

a
lv

a
c
e
a
e
 M

a
lv

o
id

e
a
e

 G
o
s

B
alneola sp E

hC
07@

A
0A

1B
6Y

9N
3|A

0A
1B

6Y
9N

3 9B
A
C
T~B

acteria B
alneolaeota B

alneolia B
alneolales B

alneolaceae B
alneola

A
st

ya
n
a
x 

m
e
xi

ca
n
u
s 

B
lin

d
 c

a
ve

 f
is

h
 A

st
ya

n
a
x 

fa
sc

ia
tu

s 
m

e
xi

ca
n
u
s@

W
5
K

W
6
2
|W

5
K

W
6
2
 A

S
T
M

X
~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i A
ct

in
o
p
te

ry
g
ii 

N
e
o
p
te

ry
g
ii 

Te
le

o
st

e
i O

st
a
ri
o
p
h
ys

i C
h
a
ra

ci
fo

rm
e
s 

C
h
a
ra

co
id

e
i C

h
a
ra

ci
d
a
e
 C

h
a
ra

ci
d
a
e
 in

ce
rt
a
e
 s

e
d

G
lo

s
s
in

a
 p

a
llid

ip
e
s
 T

s
e
ts

e
 fly

@
A

0
A

1
B

0
A

IQ
1
|A

0
A

1
B

0
A

IQ
1
 G

L
O

P
L
~

E
u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a
 A

rth
ro

p
o
d
a
 H

e
x
a
p
o
d
a
 In

s
e
c
ta

 P
te

ry
g
o
ta

 N
e
o
p
te

ra
 H

o
lo

m
e
ta

b
o
la

 D
ip

te
ra

 B
ra

c
h
y
c
e
ra

 M
u
s
c
o
m

o
rp

h
a
 H

ip
p
o
b
o
s
c
o
id

e
a
 G

lo
s
s
in

id
a
e
 G

lo
s
s
in

a

H
e
lic

o
s
p
o
ri
d
iu

m
 s

p
 A

T
C

C
 5

0
9
2
0
@

A
0
A

0
5
9
L
S

J
9
|A

0
A

0
5
9
L
S

J
9
 9

C
H

L
O

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 C

h
lo

ro
p
h
y
ta

 T
re

b
o
u
x
io

p
h
y
c
e
a
e
 C

h
lo

re
lla

le
s
 C

h
lo

re
lla

c
e
a
e
 H

e
lic

o
s
p
o
ri
d
iu

m

Pseudonocardia thermophila@A0A1M6VS07|A0A1M6VS07 PSETH~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia

Hydrogenobacter hydrogenophilus@A0A285P179|A0A285P179 9AQUI~Bacteria Aquificae Aquificales Aquificaceae Hydrogenobacter

Microbacterium sp Root61@A0A0T2KZ51|A0A0T2KZ51 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Branchiibius sp NY16-3462-2@A0A151BTA7|A0A151BTA7 9MICO~Bacteria Actinobacteria Micrococcales Dermacoccaceae Branchiibius
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Legionella jordanis@A0A0W0VBZ9|A0A0W0VBZ9 9GAMM~Bacteria Proteobacteria Gammaproteobacteria
Legionellales Legionellaceae Legionella
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Lachnospiraceae bacterium M18-1@R9JWE4|R9JWE4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae

Bacteroidales bacterium Barb6XT@A0A180F0U7|A0A180F0U7 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales
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Tamlana sp s12@A0A1B7XKC1|A0A1B7XKC1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tamlana

Cercocebus atys Sooty mangabey Cercocebus torquatus atys@A0A2K5L898|A0A2K5L898 CERAT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Cercocebus

Poecilia formosa Amazon molly Limia formosa@A0A096LZZ7|A0A096LZZ7 POEFO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N
eopterygii Teleostei Neoteleostei Acanthomorphata Ovalentaria Atherinomorphae Cyprinodontiformes Poeciliid
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Niastella vici@
A0A1V9FLE0|A0A1V9FLE0 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Niastella
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Telmatospirillum siberiense@A0A2N3PP94|A0A2N3PP94 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Telmatospirillum
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Actinomyces denticolens@A0A1M6AV98|A0A1M6AV98 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Paludibacter propionicigenes strain DSM 17365/JCM 13257/WB4@E4T7P9|E4T7P9 PALPW~Bacteria Bacteroidetes Bacteroidia Bacteroidales Paludibacteraceae Paludibacter
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Leptomonas seymouri@
A0A0N0P6H7|A0A0N0P6H7 LEPSE~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas
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Azobacteroides pseudotrichonymphae genomovar CFP2@B6YQU6|B6YQU6 AZOPC~Bacteria Bacteroidetes Bacteroidia Bacteroidales Candidatus Azobacteroides
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Streptomyces indicus@A0A1G9EGH1|A0A1G9EGH1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Cyanothece sp strain PCC 7822@E0UB82|E0UB82 CYAP2~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Cyanothecaceae Cyanothece
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Pedobacter heparinus strain ATCC 13125/DSM 2366/CIP 104194/JCM 7457/NBRC 12017/NCIMB 9290/NRRL B-14731/HIM 762-3@
C6Y293|C6Y293 PEDHD~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Nakamurella multipartita strain ATCC 700099/DSM 44233/CIP 104796/JCM 9543/NBRC 105858/Y-104 Microsphaera multipartita@C8XK71|C8XK71 NAKMY~Bacteria Actinobacteria Nakamurellales Nakamurellaceae Nakamurella
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Corynebacterium urealyticum strain ATCC 43042/DSM 7109@B1VGM9|B1VGM9 CORU7~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Caldalkalibacillus thermarum strain TA2A1@F5L946|F5L946 CALTT~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Caldalkalibacillus
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Bifidobacterium bifidum BGN4@I3WGV0|I3WGV0 BIFBI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Muricauda zhangzhouensis@A0A1H2QHS5|A0A1H2QHS5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Muricauda

Thermocrinis ruber@W0DG07|W0DG07 9AQUI~Bacteria Aquificae Aquificales Aquificaceae Thermocrinis
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Holospora obtusa F1@W6TEZ3|W6TEZ3 HOLOB~Bacteria Proteobacteria Alphaproteobacteria Holosporales Holosporaceae Holospora

Corynebacterium imitans@A0A076NQW5|A0A076NQW5 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Bacillus daliensis@A0A1H0CDF7|A0A1H0CDF7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Streptomyces albulus@A0A059WCG3|A0A059WCG3 STRA9~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Paenibacillus sp 1ZS3-15@A0A198A225|A0A198A225 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Streptomyces griseoaurantiacus M045@F3NJB7|F3NJB7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Rathayibacter sp Leaf294@A0A0Q5AVL4|A0A0Q5AVL4 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Rathayibacter
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Cyanothece sp strain PCC 7424 Synechococcus sp strain ATCC 29155@B7KJ75|B7KJ75 CYAP7~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Cyanothecaceae Cyanothece
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C
h
lo

ro
fle

x
i b

a
c
te

riu
m

 R
B

G
 1

6
 5

6
 1

1
@

A
0
A

1
F

8
Q

C
E

0
|A

0
A

1
F

8
Q

C
E

0
 9

C
H

L
R

~
B

a
c
te

ria
 C

h
lo

ro
fle

x
i

L
a
ct

o
b
a
ci

llu
s 

ka
lix

e
n
si

s 
D

S
M

 1
6
0
4
3
@

A
0
A

0
R

1
U

IL
1
|A

0
A

0
R

1
U

IL
1
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

C
a
m

e
lu

s
 fe

ru
s
 W

ild
 b

a
c
tria

n
 c

a
m

e
l C

a
m

e
lu

s
 b

a
c
tria

n
u
s
 fe

ru
s
@

S
9
X

8
R

2
|S

9
X

8
R

2
 C

A
M

F
R

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a

 C
h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i M

a
m

m
a
lia

 E
u
th

e
ria

 L
a
u
ra

s
ia

th
e
ria

 C
e
ta

rtio
d
a
c
ty

la
 T

y
lo

p
o
d
a
 C

a
m

e
lid

a
e
 C

a
m

e
lu

s

P
h
y
to

p
h
th

o
ra

 i
n
fe

s
ta

n
s
 s

tr
a
in

 T
3
0
-4

 P
o
ta

to
 l
a
te

 b
lig

h
t 
fu

n
g
u
s
@

D
0
N

R
C

1
|D

0
N

R
C

1
 P

H
Y

IT
~
E

u
k
a
ry

o
ta

 S
tr

a
m

e
n
o
p
ile

s
 O

o
m

y
c
e
te

s
 P

e
ro

n
o
s
p
o
ra

le
s
 P

e
ro

n
o
s
p
o
ra

c
e
a
e
 P

h
y
to

p
h
th

o
ra

P
e
p
to

n
ip

h
ilu

s
 c

o
x
ii@

A
0
A

1
3
4
A

H
7
4
|A

0
A

1
3
4
A

H
7
4
 9

F
IR

M
~
B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 T

is
s
ie

re
lli

a
 T

is
s
ie

re
lla

le
s
 P

e
p
to

n
ip

h
ila

c
e
a
e
 P

e
p
to

n
ip

h
ilu

s

L
a
ct

o
b
a
ci

llu
s 

ca
ca

o
n
u
m

 D
S

M
 2

11
1
6
@

A
0
A

0
R

2
C

E
E

6
|A

0
A

0
R

2
C

E
E

6
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

Streptomyces cellostaticus@A0A101NPE9|A0A101NPE9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Microbacterium ketosireducens@A0A0M2H9M2|A0A0M2H9M2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Fulmarus glacialis Northern fulmar@A0A093J9S1|A0A093J9S1 FULGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Procellariifo
rmes Procellariidae Fulmarus

H
alo

baci
llu

s 
ka

ra
je

nsi
s@

A0A024P5L9|A
0A024P5L9 9

BAC
I~

Bact
eria

 F
irm

ic
ute

s 
Baci

lli 
Baci

lla
le

s 
Baci

lla
ce

ae H
alo

baci
llu

s

P
aracoccidioides brasiliensis strain P

b18@
C
1G

IX
4|C

1G
IX

4 PA
R
B
D
~E

ukaryota Fungi D
ikarya A

scom
ycota P

ezizom
ycotina

E
urotiom

ycetes E
urotiom

ycetidae
O

nygenales O
nygenales incertae sedis P

aracoccidioides

Insolitispirillum peregrinum@A0A1N7JIK4|A0A1N7JIK4 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Insolitispirillum
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Mycolicibacterium neoaurum VKM Ac-1815D@V5XDM4|V5XDM4 MYCNE~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Amycolatopsis saalfeldensis@A0A1H8T2W1|A0A1H8T2W1 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis

Symbiobacterium thermophilum strain T/IAM 14863@Q67LB8|MDH SYMTH~Bacteria Firmicutes Clostridia Clostridiales Symbiobacteriaceae Symbiobacterium
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Bacillus bataviensis LMG 21833@K6DW58|K6DW58 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Flavobacterium frigoris@A0A1H9JCP2|A0A1H9JCP2 FLAFI~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Luteipulveratus mongoliensis@A0A0K1JHB3|A0A0K1JHB3 9MICO~Bacteria Actinobacteria Micrococcales Dermacoccaceae Luteipulveratus
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Bifidobacterium choerinum@A0A087AHM4|A0A087AHM4 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Cellulomonas bogoriensis 69B4 = DSM 16987@A0A0A0C065|A0A0A0C065 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Bacillus velezensis strain DSM 23117/BGSC 10A6/FZB42 Bacillus amyloliquefaciens subsp plantarum@A7Z7J8|MDH BACVZ~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus Bacillus amyloliquefaciens group
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Treponema brennaborense strain DSM 12168/CIP 105900/DD5/3@F4LJS3|F4LJS3 TREBD~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Treponema
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Alistipes finegoldii CAG68@R5UBK9|R5UBK9 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes environmental samples
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Frankia sp EI5c@
A0A168I6C0|A0A168I6C0 9ACTN~Bacteria Actinobacteria Frankiales Frankiaceae Frankia
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Flagellimonas flava@A0A1M5NHB4|A0A1M5NHB4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flagellimonas
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Glossina palpalis gambiensis@
A0A1B0C3J5|A0A1B0C3J5 9MUSC~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Hippoboscoidea Glossinidae Glossina

Myotis lucifugus Little
 brown bat@G1PJY1|G1PJY1 MYOLU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilio

nidae Myotis
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Mycobacterium marinum strain ATCC BAA-535/M@B2HRH5|MDH MYCMM~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Bacteroides sp CAG598@R5C468|R5C468 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples

Clostridium fallax@A0A1M4WWP1|A0A1M4WWP1 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Agathobacter rectalis strain ATCC 33656/DSM 3377/JCM 17463/KCTC 5835/VPI 0990 Eubacterium rectale@C4ZDA2|C4ZDA2 AGARV~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae
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Paenibacillus darwinianus@A0A015P075|A0A015P075 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Roseburia intestinalis XB6B4@D4KWX9|D4KWX9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia
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Oribacterium parvum ACB1@G9WK49|G9WK49 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Oribacterium
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Spirochaeta lutea@
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Actinosynnema mirum strain ATCC 29888/DSM 43827/NBRC 14064/IMRU 3971@C6WLQ8|C6WLQ8 ACTMD~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Actinosynnema
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Tarsius syrichta Philippine tarsier@A0A1U7TZ27|A0A1U7TZ27 TARSY~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Tarsiiformes Tarsiidae Carlito
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Pontibacillus marinus BH030004 = DSM 16465@A0A0A5HIB2|A0A0A5HIB2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Pontibacillus

Microbacterium sp HM58-2@A0A171DXZ5|A0A171DXZ5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Bacillus sp es036@A0A2A9CKL0|A0A2A9CKL0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Stigmatella aurantiaca strain DW4/3-1@E3FMZ7|E3FMZ7 STIAD~Bacteria Proteobacteria Deltaproteobacteria Myxococcales Cystobacterineae Archangiaceae Stigmatella
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Candidatus Rickettsiella isopodorum@A0A1J8PA52|A0A1J8PA52 9COXI~Bacteria Proteobacteria Gammaproteobacteria Legionellales Coxiellaceae Rickettsiella
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Bacillus manliponensis@A0A073JXH2|A0A073JXH2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus Bacillus cereus group
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Streptomyces curacoi@A0A117P846|A0A117P846 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Paenibacillus riograndensis SBR5@A0A0E4CW09|A0A0E4CW09 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus Paenibacillus sonchi group
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Nocardioides sp Root122@A0A0Q6UX87|A0A0Q6UX87 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Paenibacillus curdlanolyticus YK9@E0IDM3|E0IDM3 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Bacillus gobiensis@A0A0M4FRI7|A0A0M4FRI7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Streptomyces sp strain SirexAA-E/ActE@G2NIM7|G2NIM7 STREK~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces sp MP131-18@A0A1V2RHP9|A0A1V2RHP9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces zinciresistens K42@G2GLM0|G2GLM0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Actinomyces nasicola@A0A1Q5Q5J9|A0A1Q5Q5J9 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Thermostaphylospora chromogena@A0A1H1EC76|A0A1H1EC76 9ACTN~Bacteria Actinobacteria Streptosporangiales Thermomonosporaceae Thermostaphylospora

Roseburia sp CAG182@R7QW70|R7QW70 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples
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Pseudozobellia thermophila@A0A1M6HGC0|A0A1M6HGC0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Pseudozobellia
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Flavobacterium spartansii@A0A1S1JBR7|A0A1S1JBR7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Microbacterium sp Leaf203@A0A0Q4DMZ5|A0A0Q4DMZ5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Actinotignum schaalii@A0A068NK49|A0A068NK49 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinotignum
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Colobus angolensis palliatus Peters' Angolan colobus@A0A2K5HX68|A0A2K5HX68 COLAP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
ammalia Eutheria Euarchontoglire

s Prim
ates Haplorrhini Catarrhini Cercopithecidae Colobinae Colobus

Pseudopropionibacterium propionicum strain F0230a Propionibacterium propionicum@I6XQ70|I6XQ70 PSEPQ~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Pseudopropionibacterium
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C
yclobacterium

 lianum
@

A
0A

1M
7JN

F
4|A

0A
1M

7JN
F
4 9B

A
C

T
~B

acteria B
acteroidetes C

ytophagia C
ytophagales C

yclobacteriaceae C
yclobacterium

D
ei

no
co

cc
us

go
bi

en
si

s 
st

ra
in

 D
S
M

 2
13

96
/J

C
M

 1
66

79
/C

G
M

C
C

 1
72

99
/I-

0@
H

8G
S
29

|H
8G

S
29

 D
E
IG

I~
B
ac

te
ria

 D
ei

no
co

cc
us

-T
he

rm
us

 D
ei

no
co

cc
i D

ei
no

co
cc

al
es

 D
ei

no
co

cc
ac

ea
e 

D
ei

no
co

cc
us

Triti
cum aestiv

um W
heat@

W
5GDU0|W

5GDU0 W
HEAT~Eukaryota V

irid
iplantae S

tre
ptophyta E

mbryophyta Tra
cheophyta S

perm
atophyta M

agnolio
phyta Lilio

psida P
oales P

oaceae B
OP clade P

ooideae Triti
codae Triti

ceae Triti
cinae Triti

cum

P
a
ta

g
io

e
n
a
s 

fa
sc

ia
ta

 m
o
n
ili

s@
A

0
A

1
V

4
IF

Y
8
|A

0
A

1
V

4
IF

Y
8
 P

A
T
F
A

~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i A
rc

h
e
lo

sa
u
ri
a
 A

rc
h
o
sa

u
ri
a
 D

in
o
sa

u
ri
a
 S

a
u
ri
sc

h
ia

 T
h
e
ro

p
o
d
a
 C

o
e
lu

ro
sa

u
ri
a
 A

ve
s 

N
e
o
g
n
a
th

a
e
 C

o
lu

m
b
ifo

rm
e
s 

C
o
lu

m
b
id

a
e
 P

a
ta

g
io

e
n
a
s
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Chryseobacterium hungaricum@A0A1G7M936|A0A1G7M936 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
Cellulophaga lytica strain ATCC 23178/DSM 7489/JCM 8516/NBRC 14961/NCIMB 1423/VKM B-1433/Cy l20@F0RGC3|F0RGC3 CELLC~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Cellulophaga
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Eubacterium plexicaudatum ASF492@N2ADU5|N2ADU5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium

N
itr

oc
oc

cu
s 

m
ob

ili
s 

N
b-

23
1@

A
4B

T
20

|A
4B

T
20

 9
G

A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

 C
hr

om
at

ia
le

s 
E
ct

ot
hi

or
ho

do
sp

ira
ce

ae
 N

itr
oc

oc
cu

s

C
a
llith

rix
 ja

c
c
h
u
s
 W

h
ite

-tu
fte

d
-e

a
r m

a
rm

o
s
e
t@

F
6
R

T
H

7
|F

6
R

T
H

7
 C

A
L
J
A

~
E

u
k
a
ry

o
ta

 M
e

ta
z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i M

a
m

m
a
lia

 E
u
th

e
ria

 E
u
a
rc

h
o
n
to

g
lire

s
 P

rim
a
te

s
 H

a
p
lo

rrh
in

i P
la

ty
rrh

in
i C

e
b
id

a
e
 C

a
llitric

h
in

a
e
 C

a
llith

rix
 C

a
llith

rix

L
a
ct

o
b
a
ci

llu
s 

ku
n
ke

e
i@

A
0
A

0
N

0
C

T
1
0
|A

0
A

0
N

0
C

T
1
0
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

S
m

ittium
 m

ucronatum
@

A
0A

1R
0H

667|A
0A

1R
0H

667 9F
U
N
G

~E
ukaryota Fungi Fungi incertae sedis Zoopagom

ycota K
ickxellom

ycotina H
arpellom

ycetes H
arpellales Legeriom

ycetaceae S
m

ittium

Tric
hobilh

arz
ia re

genti N
asa

l b
ird

 sc
hist

oso
m

e@
A0A183VSN1|A

0A183VSN1 T
RIR

E~Euka
ry

ota
 M

eta
zo

a P
latyh

elm
inth

es T
re

m
ato

da D
igenea S

tri
geidida S

ch
ist

oso
m

ato
idea S

ch
ist

oso
m

atid
ae T

ric
hobilh

arz
ia

B
if
id

o
b
a
c
te

ri
u
m

 l
e
m

u
ru

m
@

A
0
A

2
6
1
F

M
4
6
|A

0
A

2
6
1
F

M
4
6
 9

B
IF

I~
B

a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 B

if
id

o
b
a
c
te

ri
a
le

s
 B

if
id

o
b
a
c
te

ri
a
c
e
a
e
 B

if
id

o
b
a
c
te

ri
u
m

R
u
e
g
e
ria

 p
o
m

e
ro

yi stra
in

 A
T

C
C

 7
0
0
8
0
8
/D

S
M

 1
5
1
7
1
/D

S
S

-3
 S

ilicib
a
cte

r p
o
m

e
ro

yi@
Q

5
L
X

E
1
|M

D
H

 R
U

E
P

O
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 R

u
e
g
e
ria

Thio
rh

odoco
cc

us 
dre

wsii
 A

Z1@
G

2E664|G
2E664 9

G
AM

M
~Bact

eria
 P

ro
te

obact
eria

 G
am

m
apro

te
obact

eria
 C

hro
m

atia
le

s 
Chro

m
atia

ce
ae T

hio
rh

odoco
cc

us

L
e
u
co

n
o
st

o
c 

m
e
se

n
te

ro
id

e
s 

su
b
sp

 m
e
se

n
te

ro
id

e
s

st
ra

in
 A

T
C

C
 8

2
9
3
/N

C
D

O
 5

2
3
@

Q
0
3
Z

Z
4
|Q

0
3
Z

Z
4
 L

E
U

M
M

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
e
u
co

n
o
st

o
ca

ce
a
e
 L

e
u
co

n
o
st

o
c

Solitalea canadensis strain ATCC 29591/DSM 3403/NBRC 15130/NCIMB 12057/USAM 9D Flexibacter canadensis@
H8KXU3|H8KXU3 SOLCM~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Solitalea
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Firmicutes bacterium HGW-Firmicutes-8@A0A2N2AEK3|A0A2N2AEK3 9FIRM~Bacteria Firmicutes

Onchocerca fle
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Streptomyces sp CB03911@A0A1Q4XP72|A0A1Q4XP72 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Advenella mimigardefordensis DPN7@W0PIW6|W0PIW6 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Alcaligenaceae

Sphingobacterium mizutaii@
A0A239XJ55|A0A239XJ55 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Sphingobacterium

Virgibacillus necropolis@A0A221M9P6|A0A221M9P6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Virgibacillus
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Cryobacterium arcticum@A0A1B1BGW3|A0A1B1BGW3 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Cryobacterium
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Corynebacterium doosanense CAU 212 = DSM 45436@A0A097IHM6|A0A097IHM6 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Staphylococcus hyicus@A0A0A8HRJ8|A0A0A8HRJ8 STAHY~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus

Kocuria flava@A0A0U3HT44|A0A0U3HT44 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Kytococcus sedentarius strain ATCC 14392/DSM 20547/CCM 314/541 Micrococcus sedentarius@C7NF16|C7NF16 KYTSD~Bacteria Actinobacteria Micrococcales Dermacoccaceae Kytococcus
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A0A0Q4L3F3|A0A0Q4L3F3 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Arcanobacterium haemolyticum strain ATCC 9345/DSM 20595/NBRC 15585/NCTC 8452/11018@D7BKH5|D7BKH5 ARCHD~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Arcanobacterium
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Actinotalea fermentans ATCC 43279 = JCM 9966 = DSM 3133@A0A0A0C9G3|A0A0A0C9G3 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Actinotalea
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Dictyoglomus turgidum strain Z-1310/DSM 6724@B8DZQ2|B8DZQ2 DICTD~Bacteria Dictyoglomi Dictyoglomales Dictyoglomaceae Dictyoglomus
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Streptomyces jeddahensis@A0A177HRS0|A0A177HRS0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces sp CB02488@A0A1Q5NE83|A0A1Q5NE83 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Ruminococcus sp DSM 100440@A0A150YBM4|A0A150YBM4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus
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Candidatus Methanohalarchaeum thermophilum@A0A1Q6DXC8|A0A1Q6DXC8 9EURY~Archaea Euryarchaeota Methanonatronarchaeia Methanonatronarchaeales Methanonatronarchaeaceae Candidatus Methanohalarchaeum

H
al

op
la

sm
a 

co
nt

ra
ct

ile
 S

S
D

-1
7B

@
U

2D
V
D

6|
U

2D
V
D

6 
9B

A
C

T
~B

ac
te

ria
 H

al
op

la
sm

at
al

es
 H

al
op

la
sm

at
ac

ea
e 

H
al

op
la

sm
a

D
ro

so
ph

ila
 s

im
ul

an
s 

F
ru

it 
fly

@
B
4Q

98
8|

B
4Q

98
8 

D
R

O
S
I~

E
uk

ar
yo

ta
 M

et
az

oa
 E

cd
ys

oz
oa

 A
rt
hr

op
od

a 
H

ex
ap

od
a 

In
se

ct
a 

P
te

ry
go

ta
 N

eo
pt

er
a 

H
ol

om
et

ab
ol

a 
D

ip
te

ra
 B

ra
ch

yc
er

a 
M

us
co

m
or

ph
a 

E
ph

yd
ro

id
ea

 D
ro

so
ph

ili
da

e 
D

ro
so

ph
ila

 S
op

ho
ph

or
a

Lonchura stria
ta domestica Bengalese fin

ch@A0A218UHB0|A0A218UHB0 9PASE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Passerifo
rmes Passeroidea Estrild

id

Actinomyces neuii BVS029A5@K0YUS9|K0YUS9 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Saccharomonospora sp CUA-673@A0A1Q9VG45|A0A1Q9VG45 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharomonospora

S
orangium

 cellulosum
 S

o0157-2@
S
4X

K
33|S

4X
K
33 S

O
R

C
E
~B

acteria P
roteobacteria D

eltaproteobacteria M
yxococcales S

orangiineae P
olyangiaceae S

orangium

Com
am

onadace
ae b

act
eriu

m
 N

M
L00-0

135@
A0A2A2AL84|A

0A2A2AL84 9
BURK~Bact

eria
 P

ro
te

obact
eria

 B
eta

pro
te

obact
eria

 B
urk

hold
eria

le
s 

Com
am

onadace
ae

Clostridium novyi strain NT@A0Q288|A0Q288 CLONN~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Ceraceosorus bom
bacis@

A0A0N7LAH3|A0A0N7LAH3 9BASI~Eukaryota Fungi Dikarya Basidiom
ycota Ustilaginom

ycotina Exobasidiom
ycetes Ceraceosorales Ceraceosoraceae Ceraceosorus

Alicyclobacillus hesperidum URH17-3-68@J9HTX8|J9HTX8 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus

M
inicystis rosea@

A
0A

1L6LW
L3|A

0A
1L6LW

L3 9D
E
LT

~B
acteria P

roteobacteria D
eltaproteobacteria M

yxococcales S
orangiineae M

inicystis

Pol
yn

uc
le

ob
ac

te
r n

ec
es

sa
riu

s 
su

bs
p 

ne
ce

ss
ar

iu
s 

st
ra

in
 S

TIR
1@

B1X
V63

|M
D
H
 P

O
LN

S~Bac
te

ria
 P

ro
te

ob
ac

te
ria

 B
et

ap
ro

te
ob

ac
te

ria
 B

ur
kh

ol
de

ria
le

s 
Bur

kh
ol

de
ria

ce
ae

 P
ol

yn
uc

le
ob

ac
te

r

L
a
ct

o
b
a
ci

llu
s 

ra
p
i D

S
M

 1
9
9
0
7
 =

 J
C

M
 1

5
0
4
2
@

A
0
A

0
R

1
N

5
N

7
|A

0
A

0
R

1
N

5
N

7
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

K
w

oniella bestiolae C
B
S
 10118@

A
0A

1B
9F

U
Q

4|A
0A

1B
9F

U
Q

4 9T
R

E
E
~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina T

rem
ellom

ycetes Trem
ellales C

ryptococcaceae K
w

oniella
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Virgibacillus indicus@A0A265ND58|A0A265ND58 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Virgibacillus
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Clostridium colicanis DSM 13634@A0A151APK4|A0A151APK4 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Cebus capucinus imitator@A0A2K5QJ02|A0A2K5QJ02 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus

Siphonobacter sp BAB-5385@
A0A261Q778|A0A261Q778 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Siphonobacter

Punctularia strigosozonata strain HHB-11173 W
hite-rot fungus@

R7S165|R7S165 PUNST~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Corticiales Punctulariaceae Punctularia

Clostridium sp CAG138@R6BDS1|R6BDS1 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples

Candidatus Peregrinibacteria bacterium GW2011 GWF2 33 10@A0A0G0BJ35|A0A0G0BJ35 9BACT~Bacteria Candidatus Peregrinibacteria
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Acidipropionibacterium acidipropionici strain ATCC 4875/DSM 20272/JCM 6432/NBRC 12425/NCIMB 8070 Propionibacterium acidipropionici@K7SF38|K7SF38 ACIA4~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Acidipropionibacterium
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Winogradskyella psychrotolerans RS-3@S7WUP9|S7WUP9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Mycobacterium sp E1214@A0A1A2KF48|A0A1A2KF48 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Janibacter sp HTCC2649@A3TQD8|A3TQD8 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Janibacter
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Streptomyces sp CC53@A0A1S2JV30|A0A1S2JV30 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Siphonobacter aquaeclarae@
A0A1G9QBL4|A0A1G9QBL4 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Siphonobacter

Methanomethylovorans hollandica strain DSM 15978/NBRC 107637/DMS1@
L0L1F9|L0L1F9 METHD~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Methanosarcinaceae Methanomethylovorans
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Effusibacillus lacus@A0A292YJZ9|A0A292YJZ9 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Effusibacillus
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Microbacterium laevaniformans OR221@H8E5B5|H8E5B5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Sulfurimonas sp@A0A2G2CQH8|A0A2G2CQH8 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfurimonas
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Macaca nemestrin
a Pig-tailed macaque@A0A2K6CUM6|A0A2K6CUM6 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M

ammalia Eutheria Euarchontoglire
s Prim

ates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Nocardioides exalbidus@A0A1H4THA9|A0A1H4THA9 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Hymenobacter sp unc380mfsha31@A0A1I3JIG7|A0A1I3JIG7 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Hymenobacteraceae Hymenobacter
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Sporosarcina globispora Bacillus globisporus@A0A0M0GES6|A0A0M0GES6 SPOGL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Microbacterium sp@A0A2E2L841|A0A2E2L841 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Brevibacillus parabrevis@A0A165KIV5|A0A165KIV5 BREPA~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Rhizobium sp PDO1-076@H4F561|H4F561 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium
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Campylobacter rectus RM3267@B9D261|B9D261 CAMRE~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Gaetbulibacter sp 4G1@A0A2G5GK99|A0A2G5GK99 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gaetbulibacter
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Flavonifractor sp An135@A0A1Y4S5U9|A0A1Y4S5U9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Flavonifractor
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Gramella flava JLT2011@A0A1L7I1E5|A0A1L7I1E5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gramella
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Mobiluncus mulieris ATCC 35239@E0QTB7|E0QTB7 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Mobiluncus

Arcobacter porcinus@A0A1C0AZL0|A0A1C0AZL0 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group Aliiarcobacter
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Cryobacterium luteum@A0A1H8FNU0|A0A1H8FNU0 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Cryobacterium
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Neomicrococcus aestuarii@A0A1L2ZPK0|A0A1L2ZPK0 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Neomicrococcus
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Paenibacillus durus Paenibacillus azotofixans@A0A089HMC4|A0A089HMC4 PAEDU~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Sanguibacter marinus@A0A1I2E9T8|A0A1I2E9T8 9MICO~Bacteria Actinobacteria Micrococcales Sanguibacteraceae Sanguibacter

Candidatus Stoquefichus sp KLE1796@A0A139TGR2|A0A139TGR2 9FIRM~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Candidatus Stoquefichus
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Lysinibacillus manganicus DSM 26584@A0A0A3HYF4|A0A0A3HYF4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Bacillus cellulosilyticus strain ATCC 21833/DSM 2522/FERM P-1141/JCM 9156/N-4@E6U0L5|E6U0L5 BACCJ~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Lentzea guizhouensis@A0A1B2HJ18|A0A1B2HJ18 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Lentzea
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Tessaracoccus aquimaris@A0A1Q2CS09|A0A1Q2CS09 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Tessaracoccus

Bacillus akibai strain ATCC 43226/DSM 21942/JCM 9157/1139@W4QPW2|W4QPW2 BACA3~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Phormidium willei BDU 130791@A0A168VNB8|A0A168VNB8 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Oscillatoriaceae Phormidium Phormidium willei
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Desmospora sp 8437@F5SLF9|F5SLF9 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Desmospora
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Capnocytophaga canis@A0A0B7HVF3|A0A0B7HVF3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Capnocytophaga

Salegentibacter holothuriorum@A0A1T5CHT0|A0A1T5CHT0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Salegentibacter

Streptomyces azureus@A0A0K8PMX7|A0A0K8PMX7 STRAJ~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flavobacteriaceae bacterium JJC@A0A246ANA3|A0A246ANA3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae

Rhodnius prolixus Triatomid bug@
T1HGX9|T1HGX9 RHOPR~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Paraneoptera Hemiptera Heteroptera Panheteroptera Cimicomorpha Reduviidae Triatominae Rhodnius
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Oceanobacillus oncorhynchi@A0A0A1N0J4|A0A0A1N0J4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Oceanobacillus
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Dipodomys ordii Ord's kangaroo rat@A0A1S3G1F1|A0A1S3G1F1 DIPOR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Castorimorpha Heteromyidae Dipodomyinae Dipodomys
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Leishmania major@
Q4Q3J4|Q4Q3J4 LEIMA~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania
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Bacteroides pectinophilus CAG437@R7ARC9|R7ARC9 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples
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Nitratifractor salsuginis strain DSM 16511/JCM 12458/E9I37-1@E6WZW8|E6WZW8 NITSE~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Nitratifractor
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Alphaproteobacteria
 bacteriu

m PA2@A0A257J2T2|A0A257J2T2 9PROT~Bacteria
 Proteobacteria

 Alphaproteobacteria
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Equus caballus Horse@B7XH73|B7XH73 HORSE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Perissodactyla Equidae Equus

Proteobacteria bacterium CAG495@R5QLQ6|R5QLQ6 9PROT~Bacteria Proteobacteria environmental samples
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Deinococcus radiodurans strain ATCC 13939/DSM 20539/JCM 16871/LMG 4051/NBRC 15346/NCIMB 9279/R1/VKM B-1422@P50933|LDH DEIRA~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus
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Formosa agariphila KMM 3901@T2KIW4|T2KIW4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Formosa
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Paenibacillus sp TCA20@A0A069D8Q7|A0A069D8Q7 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Microbacterium aurum@A0A1P8UBN5|A0A1P8UBN5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Mycobacterium leprae strain TN@P50917|MDH MYCLE~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Tetzosporium hominis@A0A264W3G5|A0A264W3G5 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Tetzosporium
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Clostridium sp CAG277@R7JZW4|R7JZW4 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples
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Arcobacter butzleri strain RM4018@A8EUE8|MDH ARCB4~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group Arcobacter
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Sphingobacteriales bacterium 44-15@
A0A1Q4F0P1|A0A1Q4F0P1 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales
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Blautia sp CAG37@R7JT82|R7JT82 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Blautia environmental samples
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Pseudarthrobacter phenanthrenivorans@A0A0B4D4D9|A0A0B4D4D9 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Pseudarthrobacter

Flavonifractor sp An10@A0A1Y4WQ88|A0A1Y4WQ88 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Flavonifractor
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Marinobacter sp es042@A0A212Q542|A0A212Q542 9ALTE~Bacteria Proteobacteria Gammaproteobacteria Alteromonadales Alteromonadaceae Marinobacter
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Marinobacter nanhaiticus D15-8W@N6VRI7|N6VRI7 9ALTE~Bacteria Proteobacteria Gammaproteobacteria Alteromonadales Alteromonadaceae Marinobacter
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Streptomyces sviceus ATCC 29083@B5HVE5|B5HVE5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Nocardioides sp@A0A2E8YYG7|A0A2E8YYG7 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Agromyces sp Root1464@A0A0Q7U8S5|A0A0Q7U8S5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces
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Microbacterium trichothecenolyticum@A0A0M2HBG7|A0A0M2HBG7 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Ja
n
n
a
sch

ia
 se

o
sin

e
n
sis@

A
0
A

0
M

7
B

9
V

3
|A

0
A

0
M

7
B

9
V

3
 9

R
H

O
B

~
B

a
cte

ria
P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 Ja

n
n
a
sch

ia

E
nt

er
oc

oc
cu

s 
pa

lle
ns

 A
T
C

C
 B

A
A
-3

51
@

R
2S

6W
6|

R
2S

6W
6 

9E
N

T
E
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
E
nt

er
oc

oc
ca

ce
ae

 E
nt

er
oc

oc
cu

s

L
a
ct

o
b
a
ci

llu
s 

o
ri
s 

P
B

0
1
3
-T

2
-3

@
E

3
C

5
T

3
|E

3
C

5
T

3
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

C
ryptospo

ridiu
m

 parvu
m

 strain Iow
a
 II@

Q
5C

Y
Z
2|Q

5C
Y

Z
2 C

R
Y

P
I~

E
uka

ryota A
lveo

lata A
pico

m
plexa

 C
onoida

sida C
occid

ia E
ucoccidiorida E

im
eriorina C

ryp
tosporid

iidae C
ryptosporidium

C
a
p
ro

n
ia

 c
o
ro

n
a
ta

 C
B

S
 6

1
7
9
6
@

W
9
X

N
I5

|W
9
X

N
I5

 9
E

U
R

O
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 E

u
ro

ti
o
m

y
c
e
te

s
 C

h
a
e
to

th
y
ri
o
m

y
c
e
ti
d
a
e
 C

h
a
e
to

th
y
ri
a
le

s
 H

e
rp

o
tr

ic
h
ie

lla
c
e
a
e
 C

a
p
ro

n
ia

Salinimicrobium sediminis@A0A285X642|A0A285X642 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Salinimicrobium
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Agromyces sp Leaf222@A0A0Q4HHU2|A0A0Q4HHU2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces
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Chryseobacterium sp Hurlbut01@A0A0K9XXI3|A0A0K9XXI3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Lachancea fermentati Zygosaccharomyces fermentati@A0A1G4MIW2|A0A1G4MIW2 LACFM~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea

Desulfoluna spongiiphila@A0A1G5BY15|A0A1G5BY15 9DELT~Bacteria Proteobacteria Deltaproteobacteria Desulfobacterales Desulfobacteraceae Desulfoluna

Butyricicoccus porcorum@A0A252F6V9|A0A252F6V9 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Butyricicoccus
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Planktothrix serta PCC 8927@
A0A1J1JP33|A0A1J1JP33 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales M

icrocoleaceae Planktothrix

Laccaria bicolor strain S238N-H82/ATCC M
YA-4686 Bicoloured deceiver Laccaria laccata var bicolor@

B0DKI3|B0DKI3 LACBS~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Agaricom

ycetidae Agaricales Tricholom
ataceae Laccaria

Bifidobacterium pseudolongum PV8-2@A0A0A7IBL7|A0A0A7IBL7 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Intrasporangium calvum strain ATCC 23552/DSM 43043/JCM 3097/NBRC 12989/7 KIP@E6SEC1|E6SEC1 INTC7~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Intrasporangium

Leptospira
 lic

erasiae serovar V
arilla

l str V
AR 010@I0XSD7|I0XSD7 9LEPT~Bacteria

 Spiro
chaetes Leptospirales Leptospira

ceae Leptospira

Rhodotorula gram
inis strain W

P1@
A0A0P9F0U5|A0A0P9F0U5 RHOGW

~Eukaryota Fungi Dikarya Basidiom
ycota Pucciniom

ycotina M
icrobotryom

ycetes Sporidiobolales Sporidiobolaceae Rhodotorula

Nocardiopsis alba strain ATCC BAA-2165/BE74@J7LHE4|J7LHE4 NOCAA~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis
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Luteimicrobium subarcticum@A0A2M8WV41|A0A2M8WV41 9MICO~Bacteria Actinobacteria Micrococcales Luteimicrobium

R
hodopirellula m

aiorica SM
1@

M
5R

II3|M
5R

II3 9PLAN
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ycetes Planctom
ycetia Planctom

ycetales Planctom
ycetaceae R

hodopirellula

Lentzea albida@A0A1H9INR6|A0A1H9INR6 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Lentzea
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Thermoanaerobacter pseudethanolicus strain ATCC 33223/39E Clostridium thermohydrosulfuricum@B0KDA4|LDH THEP3~Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacteraceae Thermoanaerobacter
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Macaca nemestrina Pig-tailed macaque@A0A2K6DA36|A0A2K6DA36 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Trifo
lium pratense Red clover@

A0A2K3N3I9|A0A2K3N3I9 TRIPR~Eukaryota Virid
iplantae Stre

ptophyta Embryophyta Tracheophyta Sperm
atophyta M

agnoliopsida eudicotyledons G
unnerid

ae Pentapetalae ro
sids fa

bids Fabales Fabaceae Papilio
noideae 50 kb in

version clade

Corynebacterium glucuronolyticum ATCC 51866@C2GK21|C2GK21 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Saimiri boliviensis boliviensis Bolivian squirrel monkey@A0A2K6TEX0|A0A2K6TEX0 SAIBB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Saimiriinae Saimiri

Phlebotomus papatasi S
andfly@

A0A1B0GME5|A0A1B0GME5 PHLPP~Eukaryota M
etazoa Ecdysozoa Arth

ropoda Hexapoda In
secta Pterygota Neoptera Holometabola Diptera Nematocera Psychodoidea Psychodidae Phlebotomus Phlebotomus

Heliothis virescens Tobacco budworm moth@
A0A2A4JGJ5|A0A2A4JGJ5 HELVI~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Lepidoptera Glossata Ditrysia Noctuoidea Noctuidae Heliothinae Heliothis

Anopheles diru
s@A0A182NNJ5|A0A182NNJ5 9DIPT~Eukaryota M

etazoa Ecdysozoa Arth
ropoda Hexapoda In

secta Pterygota Neoptera Holometabola Diptera Nematocera Culicoidea Culicidae Anophelinae Anopheles
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Euryarchaeota archaeon TMED215@
A0A1Z9NGE0|A0A1Z9NGE0 9EURY~Archaea Euryarchaeota
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Calocera viscosa strain TUFC12733@
A0A167JIE6|A0A167JIE6 CALVF~Eukaryota Fungi Dikarya Basidiom

ycota Agaricom
ycotina Dacrym

ycetes Dacrym
ycetales Dacrym

ycetaceae Calocera

Streptomyces parvulus@A0A191V267|A0A191V267 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp V3-13@A0A2N5GAN6|A0A2N5GAN6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Candidatus Nitrosopelagicus brevis@A0A0A7V4F4|A0A0A7V4F4 9ARCH~Archaea Thaumarchaeota unclassified Thaumarchaeota
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Actinomyces graevenitzii C83@G9PD28|G9PD28 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Bifidobacterium saguini DSM 23967@A0A087DCV7|A0A087DCV7 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Paenibacillus crassostreae@A0A167GS85|A0A167GS85 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Dermacoccus nishinomiyaensis@A0A075JG29|A0A075JG29 9MICO~Bacteria Actinobacteria Micrococcales Dermacoccaceae Dermacoccus

Pelosinus fermentans B4@
I9B763|I9B763 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Sporomusaceae Pelosinus
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Bifidobacterium vansinderenii@A0A229VZE8|A0A229VZE8 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium

Papio anubis Olive baboon@A0A2I3MHD6|A0A2I3MHD6 PAPAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Papio

Chaetomium thermophilum strain DSM 1495/CBS 14450/IMI 039719@G0SC13|G0SC13 CHATD~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Sordariomycetidae Sordariales Chaetomiaceae Chaetomium
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Clostridium thermocellum strain ATCC 27405/DSM 1237/NBRC 103400/NCIMB 10682/NRRL B-4536/VPI 7372 Ruminiclostridium thermocellum@A3DCA4|A3DCA4 CLOTH~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Hungateiclostridium
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Roseburia sp 831b@A0A1Q9J0X2|A0A1Q9J0X2 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia

Mus musculus Mouse@Q8BVP2|Q8BVP2 MOUSE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Myomorpha Muroidea Muridae Murinae Mus Mus
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Flavobacterium cauense R2A-7@V6S2L3|V6S2L3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Gorilla gorilla gorilla Western lowland gorilla@A0A2I2Z7D8|A0A2I2Z7D8 GORGO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Gorilla
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Mycobacterium xenopi RIVM700367@I0RIH5|I0RIH5 MYCXE~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Cryomorphaceae bacterium MED-G14@A0A2A5XW85|A0A2A5XW85 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Cryomorphaceae unclassified Cryomorphaceae
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Pyrobaculum arsenaticum strain DSM 13514/JCM 11321@A4WL58|A4WL58 PYRAR~Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Pyrobaculum

Alicyclobacillus montanus@A0A1M6U0N0|A0A1M6U0N0 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus
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Ovis aries Sheep@W5PIF6|W5PIF6 SHEEP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Cetartiodactyla Ruminantia Pecora Bovidae Caprinae Ovis
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Sulfurimonas sp CG02 land 8 20 14 3 00 36 67@A0A2M7D4U9|A0A2M7D4U9 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfurimonas
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Algibacter aquaticus@A0A1E5T9I7|A0A1E5T9I7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Algibacter
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Gordonia paraffinivorans NBRC 108238@M3VIT9|M3VIT9 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia

Bacillus sp FJAT-18017@A0A0M4G4L6|A0A0M4G4L6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Sulfurovum sp FS06-10@A0A0C2US41|A0A0C2US41 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Sulfurovum
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Paenibacillus uliginis N3/975@A0A1X7GZ27|A0A1X7GZ27 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Paenibacillus yonginensis@A0A1B1N6Q8|A0A1B1N6Q8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Bacillus indicus@A0A084GXA0|A0A084GXA0 BACID~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Pseudomonas resinovorans NBRC 106553@
S6AI98|S6AI98 PSERE~Bacteria Proteobacteria Gammaproteobacteria Pseudomonadales Pseudomonadaceae Pseudomonas
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Scedosporium apiospermum@A0A084G8G6|A0A084G8G6 9PEZI~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Hypocreomycetidae Microascales Microascaceae Scedosporium

Mycolicibacterium brumae@A0A2G5PFT4|A0A2G5PFT4 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Chryseobacterium gambrini@A0A1N7QWR6|A0A1N7QWR6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Bacillus lehensis G1@A0A060LYL1|A0A060LYL1 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Bacillus sp SGD-V-76@A0A0V8JKM9|A0A0V8JKM9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Bacillus weihaiensis@A0A1L3MP36|A0A1L3MP36 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Ictidomys tridecemlineatus Thirteen-lined ground squirrel Spermophilus tridecemlineatus@I3LVU2|I3LVU2 ICTTR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Sciuromorpha Sciuridae Xerinae Marm
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Paenibacillus sp 7516@A0A268SH59|A0A268SH59 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Rhizobium sp ACO-34A@A0A292EBE6|A0A292EBE6 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium
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Oscillatoria acuminata PCC 6304@K9TQZ1|K9TQZ1 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Oscillatoriaceae Oscillatoria
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Myotis lucifugus Little
 brown bat@G1QA78|G1QA78 MYOLU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilio

nidae Myotis

Leishmania infantum@
A4I9I3|A4I9I3 LEIIN~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania
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Rhodococcus sp MEB064@A0A0D0L7Y8|A0A0D0L7Y8 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus

Reichenbachiella faecimaris@
A0A1W2GPG5|A0A1W2GPG5 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Reichenbachiella
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Bacillus sp FJAT-27986@A0A1B9ADA7|A0A1B9ADA7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Oscillatoria nigro-viridis PCC 7112@
K9VLQ6|K9VLQ6 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Oscillatoriaceae Oscillatoria
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Streptomyces sp WM6368@A0A0M8S5K8|A0A0M8S5K8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Endomicrobium proavitum@A0A0G3WKH7|A0A0G3WKH7 9BACT~Bacteria Elusimicrobia Endomicrobia Endomicrobiales Endomicrobiaceae Endomicrobium
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Sulfurimonas hongkongensis@T0L381|T0L381 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfurimonas
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Planococcus massiliensis@A0A098EN55|A0A098EN55 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Planococcus
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Streptomyces zhaozhouensis@A0A286DTJ6|A0A286DTJ6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Rhinopithecus roxellana Golden snub-nosed monkey Pygathrix roxellana@A0A2K6R4Q7|A0A2K6R4Q7 RHIRO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhin

Flavihumibacter petaseus NBRC 106054@
A0A0E9MYY8|A0A0E9MYY8 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Flavihumibacter
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Clostridium sp CAG75@R5T649|R5T649 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples
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Clostridium kluyveri strain ATCC 8527/DSM 555/NCIMB 10680@A5N7Z2|A5N7Z2 CLOK5~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Clostridium cavendishii DSM 21758@A0A1M6F4I6|A0A1M6F4I6 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Actinomyces liubingyangii@A0A1Q5PJR4|A0A1Q5PJR4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Mycobacterium paratuberculosis strain ATCC BAA-968/K-10@P61976|MDH MYCPA~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium avium complex
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va TL1@A0A0A0J9F1|A0A0A0J9F1 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Knoellia

Flavobacterium sp BFFFF2@A0A257KDK6|A0A257KDK6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Felis catus Cat Felis silvestris catus@A0A2I2V2Y3|A0A2I2V2Y3 FELCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Carnivora Feliformia Felidae Felinae Felis

Geitlerinema sp PCC 7407@K9S6N7|K9S6N7 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Coleofasciculaceae Geitlerinema
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Flavobacterium chilense@A0A1M6Y0N4|A0A1M6Y0N4 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Verticillium longisporum@A0A0G4LT81|A0A0G4LT81 9PEZI~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Hypocreomycetidae Glomerellales Plectosphaerellaceae Verticillium

endosymbiont of Tevnia jerichonana vent Tica@
G2FIA2|G2FIA2 9GAMM~Bacteria Proteobacteria Gammaproteobacteria sulfur-oxidizing symbionts
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Lebetimonas natsushimae@A0A292YD02|A0A292YD02 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Nautiliales Nautiliaceae Lebetimonas
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Heterocephalus glaber Naked mole rat@G5C2W8|G5C2W8 HETGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Heterocephalus
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Tenacibaculum todarodis@A0A1L3JJ25|A0A1L3JJ25 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum
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Allomyces macrogynus strain ATCC 38327 Allomyces javanicus var macrogynus@
A0A0L0SNB2|A0A0L0SNB2 ALLM3~Eukaryota Fungi Fungi incertae sedis Blastocladiomycota Blastocladiomycetes Blastocladiales Blastocladiaceae Allomyces

Streptomyces sp CB01635@A0A2M9JSU7|A0A2M9JSU7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Trypanosoma brucei brucei strain 927/4 GUTat101@
Q38BY9|Q38BY9 TRYB2~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma
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Nakamurella panacisegetis@A0A1H0SH44|A0A1H0SH44 9ACTN~Bacteria Actinobacteria Nakamurellales Nakamurellaceae Nakamurella

Pedobacter sp Hv1@
A0A0Q0VBV2|A0A0Q0VBV2 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Leptomonas seymouri@
A0A0N0P6W

7|A0A0N0P6W
7 LEPSE~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas

Pelodiscus sinensis Chinese softshell tu
rtle

 Trionyx sinensis@K7FJW2|K7FJW2 PELSI~Eukaryota Metazoa Chordata Craniata Verte
brata Euteleostomi Archelosauria Testudines Cryptodira Trionychia Trionychidae Pelodiscus

Thalassospira marina@A0A2N3KR40|A0A2N3KR40 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Thalassospira

Corynebacterium glutamicum strain ATCC 13032/DSM 20300/JCM 1318/LMG 3730/NCIMB 10025@Q8NN33|MDH CORGL~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Catenulispora sp 13 1 20CM 3 70 7@A0A1Q7W8Z7|A0A1Q7W8Z7 9ACTN~Bacteria Actinobacteria Catenulisporales Catenulisporaceae Catenulispora
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Nostoc sp 'Peltigera membranacea cyanobiont' 213@A0A235I5S2|A0A235I5S2 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Leishmania infantum@
A4I9I5|A4I9I5 LEIIN~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania
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Kitasatospora griseola Streptomyces griseolosporeus@A0A0D0PIW8|A0A0D0PIW8 KITGR~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Kitasatospora

Candidatus Omnitrophica bacterium CG11 big fil rev 8 21 14 0 20 42 13@A0A2H0LYT1|A0A2H0LYT1 9BACT~Bacteria Candidatus Omnitrophica

Elusimicrobium sp An273@A0A1Y4DIP8|A0A1Y4DIP8 9BACT~Bacteria Elusimicrobia Elusimicrobia Elusimicrobiales Elusimicrobiaceae Elusimicrobium
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etazoa Ecdysozoa Arth
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secta Pterygota Neoptera Holometabola Diptera Nematocera Culicoidea Culicidae Anophelinae Anopheles

Marmoricola scoriae@A0A1H1REK6|A0A1H1REK6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Marmoricola

Clostridium sp ASF502@N2AFX4|N2AFX4 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Leptomonas pyrrhocoris@
A0A0N0DW

M5|A0A0N0DW
M5 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas

Podiceps cristatus Great crested grebe@A0A094KJM6|A0A094KJM6 PODCR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Podicipediformes Podicipedidae Podiceps
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Tauraco erythrolophus Red-crested turaco@A0A093CMU7|A0A093CMU7 TAUER~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Musophagiformes Musophagidae Tauraco
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Corynebacterium glyciniphilum AJ 3170@X5DVU4|X5DVU4 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Mycolicibacter lo
ngobardus@A0A1X1Y6V6|A0A1X1Y6V6 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacter

E
xo

p
h
ia

la
 d

e
rm

a
titid

is stra
in

 A
T
C

C
 3

4
1
0
0
/C

B
S

 5
2
5
7
6
/N

IH
/U

T
8
6
5
6
 B

la
ck ye

a
st W

a
n
g
ie

lla
 d

e
rm

a
titid

is@
H

6
C

0
V

9
|H

6
C

0
V

9
 E

X
O

D
N

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 E

u
ro

tio
m

yce
te

s C
h
a
e
to

th
yrio

m
yce

tid
a
e
 C

h
a
e
to

th
yria

le
s H

e
rp

o
trich

ie
lla

ce
a
e
 E

xo
p
h
ia

la

K
e
to

g
u
lo

n
icig

e
n
iu

m
 vu

lg
a
re

 stra
in

 Y
2
5
@

E
3
E

X
6
4
|E

3
E

X
6
4
 K

E
T
V

Y
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 K

e
to

g
u
lo

n
icig

e
n
iu

m

Tolypothrix cam
pylonem

oides VB511288@
A0A0C2Q741|A0A0C2Q741 9CYAN~Bacteria Cyanobacteria Nostocales Tolypothrichaceae Tolypothrix

Angomonas deanei@
S9W
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3|S9W

TW
3 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Angomonas

Sphaerobolus stellatus SS14@
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~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Phallom

ycetidae Geastrales Sphaerobolaceae Sphaerobolus

Parabacteroides distasonis strain ATCC 8503/DSM 20701/CIP 104284/JCM 5825/NCTC 11152@A6L903|MDH PARD8~Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Parabacteroides
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Paenibacillus sp D9@A0A0F5R4X4|A0A0F5R4X4 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Clostridium sp CAG127@R5NYU5|R5NYU5 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium environmental samples
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Domibacillus iocasae@A0A1E7DM49|A0A1E7DM49 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus
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Paenibacillus lactis 154@G4H8C2|G4H8C2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Corynebacterium resistens strain DSM 45100/JCM 12819/GTC 2026@F8DZ47|F8DZ47 CORRG~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Methanolobus sp T82-4@
A0A139CQP6|A0A139CQP6 9EURY~Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanosarcinales Methanosarcinaceae Methanolobus
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Minicystis rosea@A0A1L6LXU2|A0A1L6LXU2 9DELT~Bacteria Proteobacteria Deltaproteobacteria Myxococcales Sorangiineae Minicystis

Alteribacillus bidgolensis@A0A1G8EXS8|A0A1G8EXS8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Alteribacillus

Rhizobium taibaishanense@A0A1Q9A1X8|A0A1Q9A1X8 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium
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Nomascus leucogenys Northern white-cheeked gibbon Hylobates leucogenys@A0A2I3HV14|A0A2I3HV14 NOMLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hylobatidae Nomascus
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Nonomuraea jiangxiensis@A0A1G8FU80|A0A1G8FU80 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Nonomuraea
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Cellulomonas cellasea DSM 20118@A0A0A0B6G3|A0A0A0B6G3 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Sinomonas humi@A0A0B2AI90|A0A0B2AI90 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Sinomonas
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Alicyclobacillus acidocaldarius subsp acidocaldarius strain ATCC 27009/DSM 446/JCM 5260/NBRC 15652/NCIMB 11725/NRRL B-14509/104-1A Bacillus acidocaldarius@C8WSR7|C8WSR7 ALIAD~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus

Kyrpidia tusciae strain DSM 2912/NBRC 15312/T2 Bacillus tusciae@D5WSS3|D5WSS3 KYRT2~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Kyrpidia
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Pustulibacterium marinum@A0A1I7FWM0|A0A1I7FWM0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Pustulibacterium

Cellulosimicrobium cellulans J1@A0A1X7EGN4|A0A1X7EGN4 CELCE~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Cellulosimicrobium
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Sporosarcina sp P13@A0A2G5WMU1|A0A2G5WMU1 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Neotoma lepida Desert woodrat@A0A1A6GF02|A0A1A6GF02 NEOLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Myomorpha Muroidea Cricetidae Neotominae Neotoma
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Riemerella columbipharyngis@A0A1G6ZN29|A0A1G6ZN29 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Riemerella

Bacillus beveridgei@A0A1D7QTA0|A0A1D7QTA0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Parabacteroides merdae CAG48@R6X754|R6X754 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Parabacteroides environmental samples
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Paenibacillus sp Soil522@A0A0Q9LGP6|A0A0Q9LGP6 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Cebus capucinus imitator@A0A2K5RFB2|A0A2K5RFB2 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus

Actinomyces urogenitalis DSM 15434@C0W8W1|C0W8W1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Firmicutes bacterium ASF500@V2ZHL6|V2ZHL6 9FIRM~Bacteria Firmicutes

Tyto alba Barn owl@A0A093EVN9|A0A093EVN9 TYTAL~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Strigiformes Tytonidae Tyto
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Candidatus Omnitrophica bacterium CG23 combo of CG06-09 8 20 14 all 40 11@A0A2G9YR10|A0A2G9YR10 9BACT~Bacteria Candidatus Omnitrophica
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Eggerthella lenta strain ATCC 25559/DSM
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Tenacibaculum maritimum NCIMB 2154@A0A2H1E8E8|A0A2H1E8E8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum
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Calderihabitans maritimus@A0A1Z5HQK6|A0A1Z5HQK6 9THEO~Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacteraceae Moorella group Calderihabitans
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Pseudanabaena sp PCC 7367@K9SM66|K9SM66 9CYAN~Bacteria Cyanobacteria Synechococcales Pseudanabaenaceae Pseudanabaena

Streptomyces sp MMG1533@A0A0M9YUE2|A0A0M9YUE2 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Bac
illu

s 
sp

 F
JA

T-
22

05
8@

A0A
0M

1N
N
G

4|
A0A

0M
1N

N
G

4 
9B

AC
I~

Bac
te

ria
 F

irm
ic
ut

es
 B

ac
illi

 B
ac

illa
le

s 
Bac

illa
ce

ae
 B

ac
illu

s

Streptomyces silvensis@A0A0W7X4H9|A0A0W7X4H9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Schizosaccharomyces pombe strain 972/ATCC 24843 Fission yeast@Q9P7P7|LDH SCHPO~Eukaryota Fungi Dikarya Ascomycota Taphrinomycotina Schizosaccharomycetes Schizosaccharomycetales Schizosaccharomycetaceae Schizosaccharomyces
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Clostridium chromiireducens@A0A1V4IYZ7|A0A1V4IYZ7 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Drosophila persimilis Fruit fly@
B4GRT8|B4GRT8 DROPE~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

Propionivibrio dicarboxylicus@A0A1G8G4X1|A0A1G8G4X1 9RHOO~Bacteria Proteobacteria Betaproteobacteria Rhodocyclales Rhodocyclaceae Propionivibrio
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Cyanothece sp strain ATCC 51142@B1X322|B1X322 CYAA5~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Cyanothecaceae Cyanothece
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Brevibacillus sp WF146@A0A1A5X1P9|A0A1A5X1P9 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Roseomonas rosea@A0A1M6MJC3|A0A1M6MJC3 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Acetobacteraceae Roseomonas
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Trypanosoma brucei brucei strain 927/4 GUTat101@
Q38BZ0|Q38BZ0 TRYB2~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma
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Lysinibacillus acetophenoni@A0A285U4C4|A0A285U4C4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Anaerobacillus arseniciselenatis@A0A1S2LFE6|A0A1S2LFE6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anaerobacillus

Pedobacter sp Leaf194@
A0A0Q5TR17|A0A0Q5TR17 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter
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Streptomyces tsukubensis strain DSM 42081/NBRC 108919/NRRL 18488/9993@I2N4R8|I2N4R8 STRT9~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Mycobacterium sp 14239052@A0A1A3IA06|A0A1A3IA06 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Streptomyces sp 13K301@A0A2N8TI29|A0A2N8TI29 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Arcticibacter svalbardensis MN12-7@R9GY43|R9GY43 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Arcticibacter
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Acaryochloris marina strain MBIC 11017@
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Actinobaculum sp oral taxon 183 str F0552@U1PW98|U1PW98 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinobaculum
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naeus@A0A2I4AZV6|A0A2I4AZV6 9TELE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N

eopterygii Teleostei Neoteleostei Acanthomorphata Ovalentaria Atherinomorphae Cyprinodontiformes Rivulidae Austrofundulus

Marinithermus hydrothermalis strain DSM 14884/JCM 11576/T1@F2NNI5|F2NNI5 MARHT~Bacteria Deinococcus-Thermus Deinococci Thermales Thermaceae Marinithermus
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Actinomyces johnsonii F0510@U1Q6R5|U1Q6R5 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Mycolicibacterium iranicum@A0A178LQJ6|A0A178LQJ6 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Halobacteriovorax sp JY17@A0A2G8HW30|A0A2G8HW30 9PROT~Bacteria Proteobacteria Oligoflexia Bacteriovoracales Halobacteriovoraceae Halobacteriovorax

Bacillus sp FJAT-21945@A0A0M0XCJ5|A0A0M0XCJ5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Kytococcus sp HMSC28H12@A0A1F1KA08|A0A1F1KA08 9MICO~Bacteria Actinobacteria Micrococcales Dermacoccaceae Kytococcus
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Mycobacterium gordonae@A0A0Q2MCD8|A0A0Q2MCD8 MYCGO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Fontibacillus panacisegetis@A0A1G7GGH8|A0A1G7GGH8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Fontibacillus

R
ic

k
e
tts

ia
le

s
 b

a
c
te

riu
m

 A
c
3
7
b
@

A
0
A

0
7
7
F

L
A

0
|A

0
A

0
7
7
F

L
A

0
 9

R
IC

K
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

ic
k
e
tts

ia
le

s

Ruminococcaceae bacterium YAD3003@A0A1H3I8K8|A0A1H3I8K8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae unclassified Ruminococcaceae

Kocuria sp SM24M-10@A0A0J1BW36|A0A0J1BW36 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Streptomyces sp Tu 6176@A0A022MUJ5|A0A022MUJ5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Bacteroides vulgatus strain ATCC 8482/DSM 1447/JCM 5826/NBRC 14291/NCTC 11154@
A6KX14|A6KX14 BACV8~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides

Sanguibacter keddieii strain ATCC 51767/DSM 10542/NCFB 3025/ST-74@D1BJ26|D1BJ26 SANKS~Bacteria Actinobacteria Micrococcales Sanguibacteraceae Sanguibacter
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Amycolatopsis sacchari@A0A1I3JNM1|A0A1I3JNM1 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis

Streptomyces hygroscopicus subsp jinggangensis strain 5008@H2JUM5|H2JUM5 STRHJ~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Corynebacterium glaucum@A0A1Q2HYG0|A0A1Q2HYG0 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Tannerella sp CAG51@R7DJB0|R7DJB0 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Tannerella environmental samples
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Arthrobacter sp PAMC 25486@A0A0A1CZA8|A0A0A1CZA8 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Wolinella succinogenes strain ATCC 29543/DSM 1740/LMG 7466/NCTC 11488/FDC 602W Vibrio succinogenes@Q7M9A7|MDH WOLSU~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Wolinella
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Collinsella sp CAG166@R5Z5U0|R5Z5U0 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Collinsella environmental samples
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Mastigocoleus testarum BC008@A0A0V7ZBG7|A0A0V7ZBG7 9CYAN~Bacteria Cyanobacteria Nostocales Hapalosiphonaceae Mastigocoleus
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Mycobacterium shimoidei@A0A1E3TIY4|A0A1E3TIY4 MYCSH~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Actinobacteria bacterium OK074@A0A0N1FRV3|A0A0N1FRV3 9ACTN~Bacteria Actinobacteria

Streptomyces sp RSD-27@A0A0C1S5V1|A0A0C1S5V1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Propionibacterium acidifaciens F0233@U2RH83|U2RH83 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionibacterium
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Bacillus megaterium strain ATCC 12872/QMB1551@D5E1V7|D5E1V7 BACMQ~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Nocardiopsis sp TSRI0078@A0A1Q4X8X7|A0A1Q4X8X7 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis

Bacillus coahuilensis p1143@A0A147K6P7|A0A147K6P7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Candidatus Vecturithrix granuli@A0A081C6V1|A0A081C6V1 9BACT~Bacteria Candidatus Vecturithrix
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Streptomyces sp AVP053U2@A0A1D2IB81|A0A1D2IB81 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Vulcanisaeta sp EB80@A0A2J2HE54|A0A2J2HE54 9CREN~Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Vulcanisaeta
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Pedobacter sp PACM 27299@
A0A0P0NLE0|A0A0P0NLE0 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

Nomascus leucogenys Northern white-cheeked gibbon Hylobates leucogenys@A0A2I3GFF7|A0A2I3GFF7 NOMLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hylobatidae Nomascus
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Babesia microti strain RI@I7J7V6|I7J7V6 BABMR~Eukaryota Alveolata Apicomplexa Aconoidasida Piroplasmida Babesiidae Babesia

Chlorocebus sabaeus Green monkey Cercopithecus sabaeus@A0A0D9SEE8|A0A0D9SEE8 CHLSB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Chlorocebus
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T5JXK3|T5JXK3 9CHLA~Bacteria
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hlamydiales C

hlamydiaceae C
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hlamydophila
 group C

hlamydia

Pseudoramibacter alactolyticus ATCC 23263@E6MHG5|E6MHG5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Pseudoramibacter

Puccinia coronata var avenae f sp avenae@
A0A2N5U394|A0A2N5U394 9BASI~Eukaryota Fungi Dikarya Basidiom

ycota Pucciniom
ycotina Pucciniom

ycetes Pucciniales Pucciniaceae Puccinia
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Microcella alkaliphila@A0A0U4WWI7|A0A0U4WWI7 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microcella
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Gloeobacter violaceus strain ATCC 29082/PCC 7421@
Q7NHJ3|MDH GLOVI~Bacteria Cyanobacteria Gloeobacteria Gloeobacterales Gloeobacteraceae Gloeobacter

Sporosarcina sp P13@A0A2G5WJK3|A0A2G5WJK3 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Verrucosispora m
aris strain AB-18-032@

F4FB35|F4FB35 VERM
A~Bacteria Actinobacteria M
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onosporales M
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onosporaceae Verrucosispora

Parabacteroides gordonii MS-1@A0A0F5JPR1|A0A0F5JPR1 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Tannerellaceae Parabacteroides
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Candidatus Buchananbacteria bacterium RIFCSPHIGHO2 01 FULL 39 14@A0A1G1XYD7|A0A1G1XYD7 9BACT~Bacteria Candidatus Buchananbacteria

Mitsuokella sp oral taxon 131 str W9106@
U2UJD6|U2UJD6 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Mitsuokella
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Bacillus sp FJAT-26390@A0A1B8W6W9|A0A1B8W6W9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Helicobacter sp MIT 05-5294@A0A099VUW1|A0A099VUW1 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter

N
itr

os
os

pi
ra

 m
ul

tif
or

m
is

 s
tr
ai

n 
A
T
C

C
 2

51
96

/N
C

IM
B
 1

18
49

/C
 7

1@
Q

2Y
A
Q

4|
M

D
H

 N
IT

M
U

~B
ac

te
ria

 P
ro

te
ob

ac
te

ria
 B

et
ap

ro
te

ob
ac

te
ria

 N
itr

os
om

on
ad

al
es

 N
itr

os
om

on
ad

ac
ea

e 
N

itr
os

os
pi

ra

Bacillus sp VT-16-64@A0A1V2SI85|A0A1V2SI85 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Monodelphis domestica Gray short-ta
iled opossum@F7GGA7|F7GGA7 MONDO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Metatheria Didelphimorphia Didelphidae Monodelphis
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Tumebacillus algifaecis@A0A223CYN3|A0A223CYN3 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Tumebacillus

Kitasatospora cheerisanensis KCTC 2395@A0A066YV51|A0A066YV51 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Kitasatospora
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Bacillus sp FJAT-25509@A0A0Q3W5P0|A0A0Q3W5P0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Microbacterium sp Root166@A0A0Q8AZ41|A0A0Q8AZ41 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Actinomyces sp oral taxon 180 str F0310@E6KUH1|E6KUH1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Fibrisoma limi BUZ 3@
I2GTN6|I2GTN6 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Fibrisoma

Streptomyces collinus strain DSM 40733/Tu 365@S5UVX6|S5UVX6 STRC3~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Bacillus ginsengihumi@A0A0A6VD00|A0A0A6VD00 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Paenibacillus sp IHBB 10380@A0A0D3VGN0|A0A0D3VGN0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Tessaracoccus lapidicaptus@A0A1C0ALZ5|A0A1C0ALZ5 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Tessaracoccus
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Longibacter salinarum@A0A2A8D2N7|A0A2A8D2N7 9BACT~Bacteria Bacteroidetes Bacteroidetes Order IIIncertae sedis Rhodothermaceae Longibacter
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Lacinutrix sp strain 5H-3-7-4@F6GJV2|F6GJV2 LACS5~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Lacinutrix
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Paenibacillus naphthalenovorans@A0A0U2VJA3|A0A0U2VJA3 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Clostridium stercorarium subsp stercorarium strain ATCC 35414/DSM 8532/NCIMB 11754@L7VQY7|L7VQY7 CLOSH~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Thermoclostridium
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Gramella salexigens@A0A1L3J7Z3|A0A1L3J7Z3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gramella
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Actinomyces tangfeifanii@A0A1D9ML36|A0A1D9ML36 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Actinomyces ruminicola@A0A1G9XS95|A0A1G9XS95 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Cellulomonas sp KH9@A0A1I3YYR7|A0A1I3YYR7 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Nostoc sp 'Peltigera membranacea cyanobiont' 210A@A0A235IFN9|A0A235IFN9 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Bizionia paragorgiae@A0A1H3ZQS6|A0A1H3ZQS6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Bizionia
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Aeromicrobium sp Root344@A0A0Q6V5G6|A0A0Q6V5G6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Aeromicrobium
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Lachnoclostridium sp An131@A0A1Y4SCI5|A0A1Y4SCI5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae
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Isoptericola variabilis strain 225@F6FWY5|F6FWY5 ISOV2~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Isoptericola
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Arcobacter sp L@G2HYX1|G2HYX1 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group
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Firmicutes bacterium CAG137@R6H1A5|R6H1A5 9FIRM~Bacteria Firmicutes environmental samples
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Ornithobacterium rhinotracheale strain ATCC 51463/DSM 15997/CCUG 23171/CIP 104009/LMG 9086@I3ZYQ7|I3ZYQ7 ORNRL~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Ornithobacterium
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Flavobacterium xinjiangense@A0A1M7P109|A0A1M7P109 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Skermanella stibiiresistens SB22@W9H5U0|W9H5U0 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Skermanella

Nocardioides psychrotolerans@A0A1I3BE85|A0A1I3BE85 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Bifidobacterium magnum@A0A087BDV8|A0A087BDV8 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Flavobacterium terrae@A0A1M6GB46|A0A1M6GB46 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Fuerstia marisgermanicae@A0A1P8WEM1|A0A1P8WEM1 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Fuerstia
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Omnitrophica WOR 2 bacterium SM23 72@A0A0S8IH75|A0A0S8IH75 9BACT~Bacteria Candidatus Omnitrophica
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Spirosoma montaniterrae@
A0A1P9X3M6|A0A1P9X3M6 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Spirosoma
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Desulfotomaculum aeronauticum DSM 10349@A0A1M6SAG7|A0A1M6SAG7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfotomaculum

Bacillus sp KCTC 13219@A0A150YKV2|A0A150YKV2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus

Hassallia byssoidea VB512170@
A0A0C1XXK5|A0A0C1XXK5 9CYAN~Bacteria Cyanobacteria Nostocales Tolypothrichaceae Hassallia

Corynebacterium humireducens NBRC 106098 = DSM 45392@A0A0B5D4W5|A0A0B5D4W5 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Cruoricaptor ignavus@A0A1M6EFI6|A0A1M6EFI6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Cruoricaptor
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Ponticoccus marisrubri@A0A0W7WGI0|A0A0W7WGI0 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Ponticoccus
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Propionibacterium freudenreichii subsp shermanii strain ATCC 9614/DSM 4902/CIP 103027/NCIMB 8099/CIRM-BIA1@D7GE39|D7GE39 PROFC~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionibacterium

Opitutus sp GAS368@A0A1H1N3M6|A0A1H1N3M6 9BACT~Bacteria
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Microgenomates group bacterium GW2011 GWF1 44 10@A0A0G1GB55|A0A0G1GB55 9BACT~Bacteria
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Flavobacterium swingsii@A0A1I0WG76|A0A1I0WG76 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Rothia nasimurium@A0A1Y1RQ96|A0A1Y1RQ96 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Rothia
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Candiadtus Scalindua japonica@A0A286TWD8|A0A286TWD8 9BACT~Bacteria Planctomycetes Candidatus Brocadiae Candidatus Brocadiales Candidatus Brocadiaceae Candidatus Scalindua

Pseudopropionibacterium propionicum strain F0230a Propionibacterium propionicum@I6WQF8|I6WQF8 PSEPQ~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Pseudopropionibacterium

Pseudoflavonifractor sp An184@A0A1Y4L2S4|A0A1Y4L2S4 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Pseudoflavonifractor
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Streptomyces sp 32133@A0A1H5HZL6|A0A1H5HZL6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Paenibacillus bovis@A0A172ZGZ3|A0A172ZGZ3 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Brevibacillus panacihumi W25@V6MA30|V6MA30 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Ophiophagus hannah King cobra Naja hannah@V8P6K5|V8P6K5 OPHHA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Lepidosauria Squamata Bifurcata Unidentata Episquamata Toxicofera Serpentes Colubroidea Elapidae Elapinae Ophiophagus
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Rhinopithecus bieti Black snub-nosed monkey Pygathrix bieti@A0A2K6K6D3|A0A2K6K6D3 RHIBE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhinopithecus
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Celeribacter indicus@A0A0B5E6H5|A0A0B5E6H5 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Celeribacter

Lentibacillus persicus@A0A1I2A3C2|A0A1I2A3C2 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lentibacillus
Kosmotoga pacifica@A0A0G2ZEM5|A0A0G2ZEM5 9BACT~Bacteria Thermotogae Kosmotogales Kosmotogaceae Kosmotoga

Phaeospirillum molischianum DSM 120@H8FW05|H8FW05 PHAMO~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Phaeospirillum
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Synechococcus sp strain JA-2-3B'a2-13 Cyanobacteria bacterium Yellowstone B-Prime@Q2JJQ1|LDH SYNJB~Bacteria Cyanobacteria Synechococcales Synechococcaceae Synechococcus
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Pelagimonas varians@A0A238KR11|A0A238KR11 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Pelagimonas
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Alistipes sp CAG268@R6VYM2|R6VYM2 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes environmental samples
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Arthrobacter sp PAMC 25486@A0A0A1CWC4|A0A0A1CWC4 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter

Nipponia nippon Crested ibis Ibis nippon@A0A091W5G7|A0A091W5G7 NIPNI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Pelecaniformes Threskiornithidae Nipp

G
am

m
ap

ro
te

ob
ac

te
ria

 b
ac

te
riu

m
 T

M
E
D

92
@

A
0A

1Z
8Z

S
R

5|
A
0A

1Z
8Z

S
R

5 
9G

A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

Arthrobacter sp ERGS101@A0A0M3T4U6|A0A0M3T4U6 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Brachybacterium nesterenkovii@A0A1X6WZV4|A0A1X6WZV4 9MICO~Bacteria Actinobacteria Micrococcales Dermabacteraceae Brachybacterium

Callithrix jacchus White-tufted-ear marmoset@F7HYB3|F7HYB3 CALJA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Callitrichinae Callithrix Callithrix
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Haematospirillum jordaniae@A0A143DCU6|A0A143DCU6 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Haematospirillum
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Nocardioides sp Root1257@A0A0Q7BR40|A0A0Q7BR40 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Rhizo
bact

er s
p R

oot4
04@

A0A0Q
7ABH1|A

0A0Q
7ABH1 9

BURK~Bact
eria

 P
ro

te
obact

eria
 B

eta
pro

te
obact

eria
 B

urk
hold

eria
le

s 
Rhizo

bact
er

C
or

yn
eb

ac
te

riu
m

 a
qu

ila
e 

D
S
M

 4
47

91
@

A
0A

1L
7C

IP
2|

A
0A

1L
7C

IP
2 

9C
O
R
Y
~B

ac
te

ria
 A

ct
in
ob

ac
te

ria
 C

or
yn

eb
ac

te
ria

le
s 
C
or

yn
eb

ac
te

ria
ce

ae
 C

or
yn

eb
ac

te
riu

m

Sporisorium
 reilianum

 strain SRZ2 M
aize head sm

ut fungus@
E6ZKH0|E6ZKH0 SPORE~Eukaryota Fungi Dikarya Basidiom

ycota Ustilaginom
ycotina Ustilaginom

ycetes Ustilaginales Ustilaginaceae Sporisorium

Lysinibacillus sp F5@A0A0W7YNB6|A0A0W7YNB6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Heterocephalus glaber Naked mole rat@G5AKA2|G5AKA2 HETGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Heterocephalus
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Cenarchaeum symbiosum strain A@A0RXX8|A0RXX8 CENSY~Archaea Thaumarchaeota Cenarchaeales Cenarchaeaceae Cenarchaeum
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Orenia metallireducens@A0A1C0A5S2|A0A1C0A5S2 9FIRM~Bacteria Firmicutes Clostridia Halanaerobiales Halobacteroidaceae Orenia
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iled trogon@A0A091NZG9|A0A091NZG9 APAVI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Trogoniformes Trogonidae Apaloderma

Smithella sp ME-1@V4GU78|V4GU78 9DELT~Bacteria Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophaceae Smithella

Microbacterium sp Leaf151@A0A0Q5JE62|A0A0Q5JE62 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Olleya namhaensis@A0A1I3RJZ8|A0A1I3RJZ8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae
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Candidatus Falkowbacteria bacterium CG10 big fil rev 8 21 14 0 10 44 15@A0A2H0V0V6|A0A2H0V0V6 9BACT~Bacteria Candidatus Falkowbacteria

Amycolatopsis vancoresmycina DSM 44592@R1HF35|R1HF35 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis

Butyricicoccus pullicaecorum 12@R8W3L5|R8W3L5 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Butyricicoccus
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Heterocephalus glaber Naked mole rat@G5ARJ3|G5ARJ3 HETGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Heterocephalus
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Nonlabens sediminis@A0A090QL63|A0A090QL63 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Nonlabens

Corynebacterium phocae@A0A1L7D208|A0A1L7D208 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Bacillus sp LF1@A0A0U1P289|A0A0U1P289 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Dendrosporobacter quercicolus@
A0A1G9YY55|A0A1G9YY55 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Sporomusaceae Dendrosporobacter
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Clostridiales bacterium CHKCI006@A0A143X793|A0A143X793 9FIRM~Bacteria Firmicutes Clostridia Clostridiales

Bacillus cereus strain ATCC 14579/DSM 31/JCM 2152/NBRC 15305/NCIMB 9373/NRRL B-3711@Q817F9|MDH BACCR~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus Bacillus cereus group
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Leifsonia sp Root4@A0A0Q6XXN2|A0A0Q6XXN2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia
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Ailuropoda melanoleuca Giant panda@G1MBW7|G1MBW7 AILME~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
ammalia Eutheria Laurasiatheria Carnivora Caniformia Ursidae Ailuropoda
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Neolecta irregularis strain DAH-3@
A0A1U7LIK0|A0A1U7LIK0 NEOID~Eukaryota Fungi Dikarya Ascom

ycota Taphrinom
ycotina Neolectales Neolectaceae Neolecta

Saccharopolyspora erythraea strain ATCC 11635/DSM 40517/JCM 4748/NBRC 13426/NCIMB 8594/NRRL 2338@A4FFX3|MDH SACEN~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharopolyspora
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Staphylococcus kloosii@A0A151A2U5|A0A151A2U5 9STAP~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Staphylococcus
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Streptomyces viridochromogenes@A0A0J7YVJ0|A0A0J7YVJ0 STRVR~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Drosophila simulans Fruit fly@
B4QRU1|B4QRU1 DROSI~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora

Novosphingobium sp Fuku2-ISO-50@A0A102DEF0|A0A102DEF0 9SPHN~Bacteria Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Novosphingobium
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Paenibacillus sp BC26@A0A1I6UCJ5|A0A1I6UCJ5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Nostoc sp CENA543@
A0A2I8AA13|A0A2I8AA13 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc

Cyanothece sp strain PCC 8801 Synechococcus sp strain PCC 8801/RF-1@
B7JVP2|B7JVP2 CYAP8~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Cyanothecaceae Cyanothece
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Agromyces sp Leaf222@A0A0Q4GT56|A0A0Q4GT56 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agromyces

Bacillus clausii strain KSM-K16@Q5WEG2|MDH BACSK~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Roseburia sp CAG303@R7ISW7|R7ISW7 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples
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Streptomyces sp NRRL S-1521@A0A0X3W6V5|A0A0X3W6V5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Pseudooceanicola antarcticus@A0A285JBF4|A0A285JBF4 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Pseudooceanicola

Thermoactinomyces sp Gus2-1@A0A094JN86|A0A094JN86 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Thermoactinomyces
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Siphonobacter sp BAB-5404@
A0A2N1KJA8|A0A2N1KJA8 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Siphonobacter

Pedobacter sp Leaf216@
A0A0Q4FG38|A0A0Q4FG38 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter

G
u
ill

a
rd

ia
 t
h
e
ta

 s
tr
a
in

 C
C

M
P

2
7
1
2
 C

ry
p
to

p
h
yt

e
@

L
1
J5

R
2
|L

1
J5

R
2
 G

U
IT

C
~
E

u
ka

ry
o
ta

 C
ry

p
to

p
h
yt

a
 P

yr
e
n
o
m

o
n
a
d
a
le

s 
G

e
m

in
ig

e
ra

ce
a
e
 G

u
ill

a
rd

ia

Id
io

m
a
rin

a
 lo

ih
ie

n
s
is

 s
tra

in
 A

T
C

C
 B

A
A

-7
3
5
/D

S
M

 1
5
4
9
7
/L

2
-T

R
@

Q
5
R

0
3
0
|M

D
H

 ID
IL

O
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 A

lte
ro

m
o
n
a
d
a
le

s
 Id

io
m

a
rin

a
c
e
a
e
 Id

io
m

a
rin

a

G
em

m
atirosa kalam

azoonesis@
W

0R
N
26|W

0R
N
26 9BAC

T~Bacteria G
em

m
atim

onadetes G
em

m
atim

onadales G
em

m
atim

onadaceae G
em

m
atirosa

S
A

R
11

6
 clu

ste
r b

a
cte

riu
m

@
A

0
A

2
D

7
T
Y

Q
1
|A

0
A

2
D

7
T
Y

Q
1
 9

P
R

O
T
~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 S

A
R

11
6
 clu

ste
r

P
e
d
io

co
cc

u
s 

a
ci

d
ila

ct
ic

i D
S

M
 2

0
2
8
4
@

E
0
N

H
I0

|E
0
N

H
I0

 P
E

D
A

C
~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 P

e
d
io

co
cc

u
s 

P
e
d
io

co
cc

u
s 

a
ci

d
ila

ct
ic

i g
ro

u
p

A
lis

h
e
w

a
n
e
lla

 a
g
ri B

L
0
6
@

I9
D

Q
9
7
|I9

D
Q

9
7
 9

A
L
T

E
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 A

lte
ro

m
o
n
a
d
a
le

s
 A

lte
ro

m
o
n
a
d
a
c
e
a
e
 A

lis
h
e
w

a
n
e
lla

B
a
rn

e
s
ie

lla
 v

is
c
e
ri
c
o
la

 D
S

M
 1

8
1
7
7
@

W
0
E

S
0
4
|W

0
E

S
0
4
 9

B
A

C
T

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 B

a
rn

e
s
ie

lla
c
e
a
e
 B

a
rn

e
s
ie

lla

M
et

hy
lo

m
on

as
 s

p 
LW

B
@

A
0A

1S
1X

Z2
1|

A
0A

1S
1X

Z2
1 

9G
A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

 M
et

hy
lo

co
cc

al
es

 M
et

hy
lo

co
cc

ac
ea

e 
M

et
hy

lo
m

on
as

Macrococcus caseolyticus strain JCSC5402@B9E799|B9E799 MACCJ~Bacteria Firmicutes Bacilli Bacillales Staphylococcaceae Macrococcus

Candidatus Pacebacteria bacterium CG10 big fil rev 8 21 14 0 10 42 12@A0A2H0STU1|A0A2H0STU1 9BACT~Bacteria Candidatus Pacebacteria

Streptomyces albus subsp albus@A0A0X3STP5|A0A0X3STP5 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Glossina pallidipes Tsetse fly@
A0A1A9ZDL3|A0A1A9ZDL3 GLOPL~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Hippoboscoidea Glossinidae Glossina
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Arthrobacter sp Leaf69@A0A0S9C7K2|A0A0S9C7K2 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Pterocles gutturalis yellow-throated sandgrouse@A0A093CVM3|A0A093CVM3 9AVES~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Ciconiiformes Pteroclidae Pter
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Mumia flava@A0A0B2B6C6|A0A0B2B6C6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Mumia
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Rhizobium sp Root1240@A0A0Q7A1Z0|A0A0Q7A1Z0 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium

Colobus angolensis palliatus Peters' Angolan colobus@A0A2K5IQF6|A0A2K5IQF6 COLAP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Colobus
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Nostoc punctiforme strain ATCC 29133/PCC 73102@B2J402|B2J402 NOSP7~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc

Flavobacterium columnare strain ATCC 49512/CIP 103533/TG 44/87@G8X5F5|G8X5F5 FLACA~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Streptomyces sp CB01373@A0A2M9IIA9|A0A2M9IIA9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Propionispira arboris@
A0A1H7BZS1|A0A1H7BZS1 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Propionispira
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Pediculus humanus subsp corporis Body louse@
E0VBN9|E0VBN9 PEDHC~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Paraneoptera Psocodea Phthiraptera Anoplura Pediculidae Pediculus
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Streptomyces incarnatus@A0A0G3ABH8|A0A0G3ABH8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Papio anubis Olive baboon@A0A096N757|A0A096N757 PAPAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Papio
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Actinoplanes sp N902-109@R4LVF1|R4LVF1 9ACTN~Bacteria Actinobacteria Micromonosporales Micromonosporaceae Actinoplanes
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Halobacillus mangrovi@A0A1W5ZU76|A0A1W5ZU76 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Halobacillus
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Cnuella takakiae@
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Nostocales cyanobacterium
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Bifidobacterium callitrichos DSM 23973@A0A087A9N6|A0A087A9N6 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Streptomyces roseus@A0A0J6XUM4|A0A0J6XUM4 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Sulfuricurvum kujiense@A0A2D3WI05|A0A2D3WI05 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfuricurvum

B
ru

c
e
lla

 a
b
o
rtu

s
 s

tra
in

 2
3
0
8
@

Q
2
Y

L
R

9
|M

D
H

 B
R

U
A

2
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

ru
c
e
lla

c
e
a
e
 B

ru
c
e
lla

Gillisia sp Hel1 33 143@A0A1H1PBT2|A0A1H1PBT2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gillisia
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Domibacillus antri@A0A1Q8Q5V5|A0A1Q8Q5V5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus
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Ruminococcaceae bacterium KH2T8@A0A1I0QY77|A0A1I0QY77 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae unclassified Ruminococcaceae
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Ruminococcus sp CAG579@R6CL55|R6CL55 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Streptomyces bungoensis@A0A101T4M7|A0A101T4M7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus cohnii@A0A223KTM1|A0A223KTM1 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Eubacterium sp CAG252@R6JXQ9|R6JXQ9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium environmental samples
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Draconibacterium orientale@X5DAU6|X5DAU6 9BACT~Bacteria Bacteroidetes Bacteroidia Marinilabiliales Prolixibacteraceae Draconibacterium
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Truepera radiovictrix
 strain DSM 17093/CIP 108686/LMG 22925/RQ-24@D7CWD4|D7CWD4 TRURR~Bacteria Deinococcus-Thermus Deinococci D

einococcales Trueperaceae Truepera

Bor
de

te
lla

 g
en

om
os

p 
8@

A0A
1W

6Y
U
H
6|

A0A
1W

6Y
U
H
6 

9B
O

R
D
~Bac

te
ria

 P
ro

te
ob

ac
te

ria
 B

et
ap

ro
te

ob
ac

te
ria

 B
ur

kh
ol

de
ria

le
s 
Alc

al
ig

en
ac

ea
e 

Bor
de

te
lla

Loxodonta africana African elephant@G3T180|G3T180 LOXAF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Afrotheria Proboscidea Elephantidae Loxodonta
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Jeotgalibacillus campisalis@A0A0C2VPC2|A0A0C2VPC2 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Jeotgalibacillus
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Conexibacter w
oesei strain DSM 14684/JCM 11494/NBRC 100937/ID

131577@D3FF93|D3FF93 CONWI~Bacteria Actinobacteria Thermoleophilia
 Soliru

brobacterales Conexibacteraceae Conexibacter
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Tenacibaculum jejuense@A0A238UEI2|A0A238UEI2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Tenacibaculum
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Mesocricetus auratus Golden hamster@A0A1U8CTW8|A0A1U8CTW8 MESAU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Myomorpha Muroidea Cricetidae Cricetinae Mesocricetus
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Salegentibacter echinorum@A0A1M5GQM2|A0A1M5GQM2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Salegentibacter
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Firmicutes bacterium CAG41@R6M943|R6M943 9FIRM~Bacteria Firmicutes environmental samples

Sediminibacillus halophilus@A0A1G9Y9P5|A0A1G9Y9P5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Sediminibacillus

Viridibacillus sp OK051@A0A2N0EY77|A0A2N0EY77 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Viridibacillus

Deinococcus swuensis@A0A0A7KHK7|A0A0A7KHK7 9DEIO~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus
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Streptomyces alboflavus@A0A1Z1WHL0|A0A1Z1WHL0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Jeotgalibacillus soli@A0A0C2VH24|A0A0C2VH24 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Jeotgalibacillus
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Kocuria varians Micrococcus varians@A0A255M972|A0A255M972 KOCVA~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Actinopolyspora alba@A0A1I1X072|A0A1I1X072 9ACTN~Bacteria Actinobacteria Actinopolysporales Actinopolysporaceae Actinopolyspora

Brevibacillus reuszeri@A0A0K9YSS2|A0A0K9YSS2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus

Noviherbaspirillum autotrophicum@A0A0C2BJ19|A0A0C2BJ19 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Oxalobacteraceae Noviherbaspirillum
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Paenibacillus sp Root52@A0A0Q7THT0|A0A0Q7THT0 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Omnitrophica bacterium RIFCSPLOWO2 12 FULL 45 13@A0A1G1KQ56|A0A1G1KQ56 9BACT~Bacteria Candidatus Omnitrophica
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Bacteroides sp CAG98@
R7NVP6|R7NVP6 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples

Actinomadura sp CNU-125@A0A1Q9UD80|A0A1Q9UD80 9ACTN~Bacteria Actinobacteria Streptosporangiales Thermomonosporaceae Actinomadura

Bifidobacterium hapali@A0A261FZU0|A0A261FZU0 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium

Dysgonomonas mossii DSM 22836@F8WZT9|F8WZT9 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Dysgonamonadaceae Dysgonomonas
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Microbacterium sp H83@A0A196LGW3|A0A196LGW3 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Pseudonocardia sp AL041005-10@A0A0M3U9X0|A0A0M3U9X0 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia

Microbacterium sp TNHR37B@A0A161SFU1|A0A161SFU1 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Streptomyces sp WAC00263@A0A1V1YWR9|A0A1V1YWR9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Butyrivibrio proteoclasticus@A0A1I5XYV3|A0A1I5XYV3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Butyrivibrio
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Halanaerobium praevalens strain ATCC 33744/DSM 2228/GSL@E3DLE7|E3DLE7 HALPG~Bacteria Firmicutes Clostridia Halanaerobiales Halanaerobiaceae Halanaerobium

Bacillus sp UMB0893@A0A2N5FIP6|A0A2N5FIP6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Lokiarchaeum sp strain GC14 75@A0A0F8VNU9|A0A0F8VNU9 LOKSG~Archaea Asgard group Candidatus Lokiarchaeota Lokiarchaeum
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Azospirillum lipoferum@A0A1X7PTH4|A0A1X7PTH4 AZOLI~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Azospirillum
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Clostridium tetani strain Massachusetts/E88@Q892U0|LDH CLOTE~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Bifidobacterium mongoliense DSM 21395@A0A087BUW7|A0A087BUW7 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Bacillus gaemokensis@A0A073KI73|A0A073KI73 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus Bacillus cereus group
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Erysipelothrix larvae@A0A120JTG0|A0A120JTG0 9FIRM~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Erysipelothrix
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Sulfurifustis variabilis@
A0A1C7AG11|A0A1C7AG11 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Acidiferrobacterales Acidiferrobacteraceae Sulfurifustis
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Clostridium intestinale URNW@U2NQZ5|U2NQZ5 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

S
aitoella com

plicata strain B
C

R
C

 22490/C
B

S
 7301/JC

M
 735

8/N
B

R
C

 10748/N
R

R
L Y

-178
04@

A
0
A

0E
9
N

879|A
0A

0E
9N

879 S
A

IC
N

~
E

ukaryota F
ungi D

ikarya A
scom

yco
ta Taphrinom

ycotina Taphrinom
ycotin

a incertae sedis S
aitoella

Butyrivibrio sp INlla21@A0A1I7JV74|A0A1I7JV74 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Butyrivibrio
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Clostridium sp D5@F0Z5G7|F0Z5G7 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Halanaerobium salsuginis@A0A1I4F6U7|A0A1I4F6U7 9FIRM~Bacteria Firmicutes Clostridia Halanaerobiales Halanaerobiaceae Halanaerobium
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Segniliparus rugosus ATCC BAA-974@E5XR60|E5XR60 9ACTN~Bacteria Actinobacteria Corynebacteriales Segniliparaceae Segniliparus
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Coniochaeta ligniaria NRRL 30616@A0A1J7J8K6|A0A1J7J8K6 9PEZI~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Sordariomycetidae Coniochaetales Coniochaetaceae Coniochaeta
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Actinomyces coleocanis DSM 15436@C0W0F5|C0W0F5 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Candidatus Altiarchaeales archaeon HGW-Altiarchaeales-1@A0A2I0QLR6|A0A2I0QLR6 9ARCH~Archaea Candidatus Altiarchaeota Candidatus Altiarchaeales

Eggerthella sp strain YY7918@F7UZ15|F7UZ15 EEGSY~Bacteria Actinobacteria Coriobacteriia Eggerthellales Eggerthellaceae Eggerthella
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Rhinopithecus roxellana Golden snub-nosed monkey Pygathrix roxellana@A0A2K6NXJ8|A0A2K6NXJ8 RHIRO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhin
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Nocardioides sp strain ATCC BAA-499/JS614@A1SMP3|MDH NOCSJ~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides
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Holospora undulata HU1@A0A061JHT6|A0A061JHT6 9PROT~Bacteria Proteobacteria Alphaproteobacteria Holosporales Holosporaceae Holospora

Mitsuokella multacida DSM 20544@
C9KP14|C9KP14 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Mitsuokella
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Saccharomonospora azurea NA-128@H8GAR3|H8GAR3 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Saccharomonospora
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Thermoplasma acidophilum strain ATCC 25905/DSM 1728/JCM 9062/NBRC 15155/AMRC-C165@Q9HJL5|MDH THEAC~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales Thermoplasmataceae Thermoplasma
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Chryseobacterium sp RU37D@A0A1N6V7N9|A0A1N6V7N9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Arcobacter nitrofigilis strain ATCC 33309/DSM 7299/LMG 7604/NCTC 12251/CI Campylobacter nitrofigilis@D5V1Z2|D5V1Z2 ARCNC~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group Arcobacter
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Pseudonocardia sp N23@
A0A292Z0J9|A0A292Z0J9 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia
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Oryctolagus cuniculus Rabbit@G1TUK7|G1TUK7 RABIT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Lagomorpha Leporidae Oryctolagus
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Solobacterium moorei F0204@E7MMB0|E7MMB0 9FIRM~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Solobacterium

M
a
rc

h
a
n
tia

 p
o
ly

m
o
rp

h
a
 s

u
b
s
p
 ru

d
e
ra

lis
@

A
0
A

1
7
6
W

H
2
9
|A

0
A

1
7
6

W
H

2
9
 M

A
R

P
O

~
E

u
k
a
ry

o
ta

 V
irid

ip
la

n
ta

e
 S

tre
p
to

p
h
y
ta

 E
m

b
ry

o
p

h
y
ta

 M
a
rc

h
a
n
tio

p
h
y
ta

 M
a
rc

h
a
n

tio
p
s
id

a
 M

a
rc

h
a
n

tiid
a
e
 M

a
rc

h
a
n
tia

le
s
 M

a
rc

h
a
n
tia

c
e
a
e

 M
a
rc

h
a

n
tia

Nostoc sp PCC 7107@
K9Q879|K9Q879 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc

Bac
illu

s 
sp

 F
JA

T-
27

98
6@

A0A
1B

9A
R
91

|A
0A

1B
9A

R
91

 9
BAC

I~
Bac

te
ria

 F
irm

ic
ut

es
 B

ac
illi

 B
ac

illa
le

s 
Bac

illa
ce

ae
 B

ac
illu

s

Deinococcus puniceus@A0A172T7C9|A0A172T7C9 9DEIO~Bacteria Deinococcus-Thermus Deinococci Deinococcales Deinococcaceae Deinococcus

Strigomonas culicis@
S9V3Q2|S9V3Q2 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Strigomonas

Fictibacillus aquaticus@A0A235FBM5|A0A235FBM5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Fictibacillus

D
ye

lla
 ja

po
ni

ca
 D

S
M

 1
63

01
@

A
0A

0G
9G

ZY
9|

A
0A

0G
9G

ZY
9 

9G
A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

 X
an

th
om

on
ad

al
es

 R
ho

da
no

ba
ct

er
ac

ea
e 

D
ye

lla

Streptomyces sp 70@A0A2G7F487|A0A2G7F487 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Actinomyces hominis@A0A2N6UM79|A0A2N6UM79 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Mycobacterium parafortuitum@A0A1X0HZI1|A0A1X0HZI1 MYCPF~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

M
elin

iom
yces bicolor E

@
A

0A
2J6S

Q
N

6|A
0A

2J6
S

Q
N

6 9H
E

LO
~
E

ukaryo
ta F

ungi D
ika

rya A
scom

ycota P
ezizom

ycotina Leotio
m

ycetes H
elo

tiales H
yalo

scyphaceae
 H

yaloscypha
 H

yaloscypha
 bicolor

P
re

v
o
te

lla
 s

p
 C

A
G

5
2
2
6
@

R
6
A

0
8
6
|R

6
A

0
8
6
 9

B
A

C
T

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 P

re
v
o
te

lla
c
e
a
e
 P

re
v
o
te

lla
 e

n
v
ir
o
n
m

e
n
ta

l 
s
a
m

p
le

s

C
a
n
d
id

a
tu

s R
h
o
d
o
b
a
cte

r lo
b
u
la

ris@
A

0
A

0
J9

E
5
D

6
|A

0
A

0
J9

E
5
D

6
 9

R
H

O
B

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
o
d
o
b
a
cte

ra
le

s R
h
o
d
o
b
a
cte

ra
ce

a
e
 R

h
o
d
o
b
a
cte

r

Legionella fallonii L
LAP-10@A0A098G806|A0A098G806 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella

Om
nitrophica bacterium

 RIFOXYB12 FULL
50 7@

A0A1G1M
A31|A0A1G1M

A31 9BACT~Bacteria Candidatus Om
nitrophica

Atta
 cephalotes Leafcutte

r a
nt@

A0A158NQ63|A0A158NQ63 ATTCE~Eukaryota M
etazoa Ecdysozoa Arth

ropoda H
exapoda In

secta Pterygota N
eoptera H

olometabola H
ymenoptera Apocrita

 Aculeata Form
icoidea Form

icidae M
yrm

icinae Atta

P
ro

te
ob

ac
te

ria
 b

ac
te

riu
m

 T
M

E
D
61

@
A
0A

1Z
8V

E
C
1|

A
0A

1Z
8V

E
C
1 

9P
R
O

T~
B
ac

te
ria

 P
ro

te
ob

ac
te

ria

Paraburkholderia piptadeniae@A0A1N7RQ70|A0A1N7RQ70 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Paraburkholderia

Lachancea fermentati Zygosaccharomyces fermentati@A0A1G4MAR8|A0A1G4MAR8 LACFM~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea

R
h
iz

o
b
iu

m
 s

p
 N

X
C

2
4
@

A
0
A

2
L
0
W

F
2
2
|A

0
A

2
L
0
W

F
2
2
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 R

h
iz

o
b
ia

c
e
a
e
 R

h
iz

o
b
iu

m
/A

g
ro

b
a
c
te

riu
m

 g
ro

u
p
 R

h
iz

o
b
iu

m

N
ic

o
ti
a
n
a

 s
y
lv

e
s
tr

is
 W

o
o
d
 t
o
b
a
c
c
o
 S

o
u
th

 A
m

e
ri

c
a
n
 t
o
b
a
c
c
o
@

A
0
A

1
U

7
W

X
3
0
|A

0
A

1
U

7
W

X
3
0
 N

IC
S

Y
~

E
u
k
a

ry
o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o

p
h
y
ta

 S
p
e
rm

a
to

p
h

y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d

o
n
s
 G

u
n
n
e
ri

d
a
e
 P

e
n

ta
p
e
ta

la
e
 a

s
te

ri
d
s
 l
a
m

iid
s
 S

o
la

n
a
le

s
 S

o
la

n
a
c
e

a
e
 N

i

A
jellom

yces capsulatus strain N
A
m

1/W
U
24 D

arling's disease fungus H
istoplasm

a capsulatum
@

A
6R

2W
1|A

6R
2W

1 A
JE

C
N
~E

ukaryota Fungi D
ikarya A

scom
ycota P

ezizom
ycotina E

urotiom
ycetes E

urotiom
ycetidae O

nygenales A
jellom

ycetaceae H
istoplasm

a

candidate division N
C

10 bacterium
 R

IF
C

S
P
LO

W
O

2 02 F
U

LL 66 22@
A
0A

1F
4Q

C
33|A

0A
1F

4Q
C

33 9B
A
C

T
~B

acteria candidate division N
C

10

C
h
e
lo

n
o
b
a
cte

r o
ris@

A
0
A

0
A

3
A

N
Y

2
|A

0
A

0
A

3
A

N
Y

2
 9

P
A

S
T

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 G

a
m

m
a
p
ro

te
o
b
a
cte

ria
 P

a
ste

u
re

lla
le

s P
a
ste

u
re

lla
ce

a
e
 C

h
e
lo

n
o
b
a
cte

r

Salinibacterium xinjiangense@A0A2C8Z3L8|A0A2C8Z3L8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Salinibacterium

Actinopolymorpha singaporensis@A0A1H1UIL2|A0A1H1UIL2 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Actinopolymorpha

Streptomyces sp Root1319@A0A0Q7L1V9|A0A0Q7L1V9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Sulfurihydrogenibium azorense strain Az-Fu1/DSM 15241/OCM 825@C1DU32|C1DU32 SULAA~Bacteria Aquificae Aquificales Hydrogenothermaceae Sulfurihydrogenibium

Winogradskyella sp PG-2@A0A024FCM2|A0A024FCM2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Winogradskyella
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Blastocystis sp subtype 1 strain ATCC 50177/NandII@
A0A196SBG0|A0A196SBG0 BLAHN~Eukaryota Stramenopiles Blastocystidae Blastocystis
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Clostridium sp 7 2 43FAA@V9HD54|V9HD54 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Gordonia sp NB4-1Y@M7AU40|M7AU40 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia

Flavobacterium fluvii@A0A1M5J6Q1|A0A1M5J6Q1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Mycolicibacterium vaccae ATCC 25954@K0VEL6|K0VEL6 MYCVA~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Coxiella sp in Bacteria@A0A2G1ZU44|A0A2G1ZU44 9COXI~Bacteria Proteobacteria Gammaproteobacteria Legionellales Coxiellaceae Coxiella
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Ruminococcus sp CAG403@R7H5M2|R7H5M2 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Legionella israelensis@A0A0W0V2H2|A0A0W0V2H2 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Actinomyces radicidentis@A0A0X8JGN2|A0A0X8JGN2 ACTRD~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Mustela putorius furo European domestic ferret M
ustela furo@M3YSQ8|M3YSQ8 MUSPF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M

ammalia Eutheria Laurasiatheria Carnivora Caniformia Mustelidae Mustelinae Mustela

Domibacillus aminovorans@A0A177L513|A0A177L513 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus
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Actinobacteria bacterium OV320@A0A0N1GQS1|A0A0N1GQS1 9ACTN~Bacteria Actinobacteria

Candidatus M
elainabacteria bacterium
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Flavobacterium hibernum@A0A0D0EJS7|A0A0D0EJS7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Cohnella sp OV330@A0A1I0Z909|A0A1I0Z909 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Cohnella
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Varibaculum cambriense DORA 20@W1TQF1|W1TQF1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Varibaculum

Ictidomys tridecemlineatus Thirteen-lined ground squirrel Spermophilus tridecemlineatus@A0A287D1N0|A0A287D1N0 ICTTR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Sciuromorpha Sciuridae Xeri
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Pseudonocardia sp MH-G8@A0A263DPN1|A0A263DPN1 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia
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Exiguobacterium sibiricum strain DSM 17290/JCM 13490/255-15@B1YKA6|B1YKA6 EXIS2~Bacteria Firmicutes Bacilli Bacillales Bacillales Family XIIIncertae Sedis Exiguobacterium

Nocardiopsis sp NRRL B-16309@A0A0N0APD8|A0A0N0APD8 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis

Streptomyces sp CB01249@A0A1Q5E1L0|A0A1Q5E1L0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp TS-2@X0SK66|X0SK66 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Proteobacteria bacterium CAG495@R5QVJ9|R5QVJ9 9PROT~Bacteria Proteobacteria environmental samples

M
ic

ro
m

o
n
a
s
 p

u
s
ill

a
 s

tr
a
in

 C
C

M
P

1
5
4
5
 P

ic
o
p
la

n
k
to

n
ic

 g
re

e
n
 a

lg
a
@

C
1
N

2
4
8
|C

1
N

2
4
8
 M

IC
P

C
~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 C

h
lo

ro
p
h
y
ta

 M
a
m

ie
llo

p
h
y
c
e
a
e
 M

a
m

ie
lla

le
s
 M

a
m

ie
lla

c
e
a
e
 M

ic
ro

m
o
n
a
s

C
h
ry

so
ch

ro
m

u
lin

a
 s

p
 C

C
M

P
2
9
1
@

A
0
A

0
M

0
J8

W
9
|A

0
A

0
M

0
J8

W
9
 9

E
U

K
A

~
E

u
ka

ry
o
ta

 H
a
p
to

p
h
yc

e
a
e
 P

ry
m

n
e
si

a
le

s 
C

h
ry

so
ch

ro
m

u
lin

a
ce

a
e
 C

h
ry

so
ch

ro
m

u
lin

a

Microbacterium sp SUBG005@A0A074UJ55|A0A074UJ55 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Pongo abelii Sumatran orangutan Pongo pygmaeus abelii@Q5R5F0|LDHA PONAB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pongo

Kocuria marina@A0A0B0D8E9|A0A0B0D8E9 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Clostridium saccharoperbutylacetonicum N1-4HMT@M1MES6|M1MES6 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Clostridium bornimense@W6SG78|W6SG78 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Candidatus Melainabacteria bacterium GWF2 37 15@A0A1F6Q5S6|A0A1F6Q5S6 9BACT~Bacteria Candidatus Melainabacteria unclassified Candidatus Melainabacteria
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Bacteroides sp CAG927@R5B302|R5B302 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples

C
lo

s
tr

id
iu

m
 s

p
 M

a
d
d
in

g
le

y
 M

B
C

3
4
-2

6
@

K
6
T

V
K

8
|K

6
T

V
K

8
 9

C
L
O

T
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 C

lo
s
tr

id
ia

 C
lo

s
tr

id
ia

le
s
 C

lo
s
tr

id
ia

c
e
a
e
 C

lo
s
tr

id
iu

m
Chlamydia tra

chomatis
 stra

in D
/U

W-3/C
x@

O84381|M
DH C

HLTR~Bacteria
 C

hlamydiae C
hlamydiales C

hlamydiaceae C
hlamydia/C

hlamydophila
 group C

hlamydia

H
a
e
m

o
p
h
ilu

s p
ittm

a
n
ia

e
 H

K
 8

5
@

F
9
Q

B
I3

|F
9
Q

B
I3

 9
P
A

S
T

~
B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 G

a
m

m
a
p
ro

te
o
b
a
cte

ria
 P

a
ste

u
re

lla
le

s P
a
ste

u
re

lla
ce

a
e
 H

a
e
m

o
p
h
ilu

s

Baci
llu

s 
ko

re
ensi

s@
A0A0M

0L8B2|A
0A0M

0L8B2 9
BAC

I~
Bact

eria
 F

irm
ic
ute

s 
Baci

lli 
Baci

lla
le

s 
Baci

lla
ce

ae B
aci

llu
s

Tessaracoccus sp ZS01@A0A1R1I3P4|A0A1R1I3P4 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Tessaracoccus
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Clostridium methylpentosum DSM 5476@C0EHU3|C0EHU3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae unclassified Ruminococcaceae

Rhizobium sp Root149@A0A0Q7XYE0|A0A0Q7XYE0 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium

Chryseobacterium taiwanense@A0A0B4CQJ8|A0A0B4CQJ8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

Myotis davidii David's myotis@L5LGL9|L5LGL9 MYODS~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilionidae Myotis
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Rhodopirellula sp SWK7@M5T3A3|M5T3A3 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Rhodopirellula

Gordonia malaquae NBRC 108250@M3VEF8|M3VEF8 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Brevibacillus parabrevis@A0A165KC70|A0A165KC70 BREPA~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Exiguobacterium sp strain ATCC BAA-1283/AT1b@C4L474|C4L474 EXISA~Bacteria Firmicutes Bacilli Bacillales Bacillales Family XIIIncertae Sedis Exiguobacterium
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Macaca nemestrina Pig-tailed macaque@A0A2K6CAW5|A0A2K6CAW5 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Flavobacterium sp BFFFF1@A0A257JYJ5|A0A257JYJ5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Paenibacillus sp Leaf72@A0A0Q4RD65|A0A0Q4RD65 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Alligator sinensis Chinese alligator@A0A1U7RQ36|A0A1U7RQ36 ALLSI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Crocodylia Alligatoridae Alligatorinae Alligator
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Flavobacterium sp Leaf359@A0A0Q5UBY8|A0A0Q5UBY8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Myceliophthora thermophila strain ATCC 42464/BCRC 31852/DSM 1799 Sporotrichum thermophile@G2Q4X7|G2Q4X7 MYCTT~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Sordariomycetidae Sordariales Chaetomiaceae Thermothelomyces

Pseudarcicella hirudinis@
A0A1I5SHJ4|A0A1I5SHJ4 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Pseudarcicella

Campylobacter cuniculorum DSM 23162 = LMG 24588@A0A1W6BX42|A0A1W6BX42 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Hymenobacter sp unc380mfsha31@A0A1I3JEW2|A0A1I3JEW2 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Hymenobacteraceae Hymenobacter
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Myotis brandtii Brandt's bat@S7NNV7|S7NNV7 MYOBR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilionidae Myotis
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Tolypothrix sp NIES-4075@
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Celeribacter ethanolicus@A0A291G7B8|A0A291G7B8 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Celeribacter
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Anaerobacillus alkalilacustris@A0A1S2LIQ4|A0A1S2LIQ4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anaerobacillus
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Tessaracoccus bendigoensis DSM 12906@A0A1M6P065|A0A1M6P065 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Tessaracoccus
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Clostridium hungatei@A0A1V4SP28|A0A1V4SP28 CLOHU~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Ruminiclostridium

C
e
rco

sp
o
ra

 ze
in

a
@

A
0
A

2
I0

R
T
7
1
|A

0
A

2
I0

R
T
7
1
 9

P
E

Z
I~

E
u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 D

o
th

id
e
o
m

yce
te

s D
o
th

id
e
o
m

yce
tid

a
e
 C

a
p
n
o
d
ia

le
s M

yco
sp

h
a
e
re

lla
ce

a
e

C
e
rco

sp
o
ra

N
o
to

a
c
m

e
ib

a
c
te

r m
a
rin

u
s
@

A
0
A

2
3
1
V

2
9
4
|A

0
A

2
3
1
V

2
9
4
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 N

o
to

a
c
m

e
ib

a
c
te

ra
c
e
a
e
 N

o
to

a
c
m

e
ib

a
c
te

r

T
h
ie

la
v
ia

te
rr

e
s
tr

is
 s

tr
a
in

 A
T

C
C

 3
8
0
8
8
/N

R
R

L
 8

1
2
6
 A

c
re

m
o
n
iu

m
 a

la
b
a
m

e
n
s
e
@

G
2
R

5
U

2
|G

2
R

5
U

2
 T

H
IT

E
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 S

o
rd

a
ri
o
m

y
c
e
te

s
 S

o
rd

a
ri
o
m

y
c
e
ti
d
a
e
 S

o
rd

a
ri
a
le

s
 C

h
a
e
to

m
ia

c
e
a
e
 T

h
ie

la
v
ia

Streptosporangium roseum strain ATCC 12428/DSM 43021/JCM 3005/NI 9100@D2BD16|D2BD16 STRRD~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Streptosporangium
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Legionella pneumophila subsp pneumophila strain Philadelphia 1/ATCC 33152/DSM 7513@Q5ZT13|MDH LEGPH~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Actinomyces sp oral taxon 180 str F0310@E6KPU9|E6KPU9 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Sulfurimonas sp RIFOXYB12 FULL 35 9@A0A1G3TK17|A0A1G3TK17 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfurimonas
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Lentzea albidocapillata@A0A1W2B390|A0A1W2B390 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Lentzea
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Flexibacter flexilis DSM 6793@
A0A1I1LI08|A0A1I1LI08 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Flexibacter
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Alloscardovia omnicolens F0580@U1QSU6|U1QSU6 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Alloscardovia
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Cryobacterium arcticum@A0A1B1BKK3|A0A1B1BKK3 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Cryobacterium
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Thioalkalivibrio nitratireducens strain DSM 14787/UNIQEM 213/ALEN2@
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Geobacillus sp strain WCH70@C5D654|MDH GEOSW~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Geobacillus
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Kurthia sp 11kri321@A0A0X1RV25|A0A0X1RV25 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Kurthia
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Paenibacillus sp FSL H7-0357@A0A089I1B2|A0A089I1B2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Clostridium botulinum strain Hall/ATCC 3502/NCTC 13319/Type A@A5I1Z6|LDH CLOBH~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Bacteroidales bacterium Barb7@A0A180FN39|A0A180FN39 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales
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Rhodococcus sp AD45@A0A0D8HU80|A0A0D8HU80 9NOCA~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus
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Flavihumibacter solisilvae@
A0A0C1IG87|A0A0C1IG87 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Flavihumibacter
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L
a
ct

o
b
a
ci

llu
s 

b
u
ch

n
e
ri
 C

D
0
3
4
@

J9
V

Y
G

2
|J

9
V

Y
G

2
 L

A
C

B
U

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 L

a
ct

o
b
a
ci

llu
s

Leishmania major@
Q4Q3J3|Q4Q3J3 LEIMA~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leishmania
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Arthrobacter sp AFG72@A0A2J8IEG0|A0A2J8IEG0 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Campylobacter hyointestinalis subsp hyointestinalis LMG 9260@A0A172SRE2|A0A172SRE2 CAMHY~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Leptospirillum ferriphilum strain ML-04@J9ZA78|J9ZA78 LEPFM~Bacteria Nitrospirae Nitrospirales Nitrospiraceae Leptospirillum
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Cellulomonas sp B6@A0A0V8TBC4|A0A0V8TBC4 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

Bacillus sp FJAT-26390@A0A1B8WAF0|A0A1B8WAF0 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Actinoplanes regularis@A0A239EMB6|A0A239EMB6 9ACTN~Bacteria Actinobacteria Micromonosporales Micromonosporaceae Actinoplanes
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Actinomyces sp S6-Spd3@A0A095WMR2|A0A095WMR2 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Azospirillum sp CAG260@R6HUP6|R6HUP6 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Azospirillum environmental samples
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Lachancea fermentati Zygosaccharomyces fermentati@A0A1G4M8V3|A0A1G4M8V3 LACFM~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea
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Barnesiella sp An55@A0A1Y3WE32|A0A1Y3WE32 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Barnesiellaceae Barnesiella
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Actinoplanes atraurantiacus@
A0A285IUH7|A0A285IUH7 9ACTN~Bacteria Actinobacteria M
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onosporales M
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Equus caballus Horse@C6L1J5|C6L1J5 HORSE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Perissodactyla Equidae Equus

Eucalyptus grandis Flooded gum@
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Camelus ferus Wild bactrian camel Camelus bactrianus ferus@S9YCQ6|S9YCQ6 CAMFR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Cetartiodactyla Tylopoda Camelidae Camelus
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Synechococcus sp PCC 7502@
K9SRM3|K9SRM3 9SYNE~Bacteria Cyanobacteria Synechococcales Synechococcaceae Synechococcus
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Leeuwenhoekiella sp@A0A2G2IME5|A0A2G2IME5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Leeuwenhoekiella
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Mycobacterium vanbaalenii strain DSM 7251/PYR-1@A1T287|A1T287 MYCVP~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Ignavibacteriae bacterium HGW-Ignavibacteriae-2@A0A2N1VX86|A0A2N1VX86 9BACT~Bacteria Ignavibacteriae
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Halomicronema hongdechloris C2206@
A0A1Z3HIM6|A0A1Z3HIM6 9CYAN~Bacteria Cyanobacteria Synechococcales Prochlorotrichaceae Halomicronema
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Chryseobacterium taihuense@A0A1G9LI22|A0A1G9LI22 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Corynebacterium sp KPL1855@U7LJ24|U7LJ24 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Arthrobacter sp strain FB24@A0K233|A0K233 ARTS2~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter

Diaminobutyricimonas aerilata@A0A2M9CMK6|A0A2M9CMK6 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Diaminobutyricimonas
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Kutzneria albida DSM 43870@W5WTD8|W5WTD8 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Kutzneria

Drosophila mojavensis Fruit fly@
B4KQH7|B4KQH7 DROMO~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila
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Pelodiscus sinensis Chinese softshell tu
rtle Trionyx sinensis@K7F3R3|K7F3R3 PELSI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Testudines Cryptodira Trionychia Trionychidae Pelodiscus
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Nitratiruptor tergarcus DSM 16512@A0A1W1WTT3|A0A1W1WTT3 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Nitratiruptor

P
e
n
icilliu

m
 p

o
lo

n
icu

m
@

A
0
A

1
V

6
N

7
A

3
|A

0
A

1
V

6
N

7
A

3
 9

E
U

R
O

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 E

u
ro

tio
m

yce
te

s E
u
ro

tio
m

yce
tid

a
e
 E

u
ro

tia
le

s A
sp

e
rg

illa
ce

a
e
 P

e
n
icilliu

m

Trueperella bernardiae@A0A0W1KI88|A0A0W1KI88 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Trueperella
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Sporosarcina sp P33@A0A1V0L2W6|A0A1V0L2W6 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Eubacteriaceae bacterium CHKCI004@A0A143XY25|A0A143XY25 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae
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Streptomyces sp NRRL F-5122@A0A101C8D1|A0A101C8D1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Strigomonas culicis@
S9U8Z4|S9U8Z4 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Strigomonas

Actinoplanes missouriensis strain ATCC 14538/DSM 43046/CBS 18864/JCM 3121/NCIMB 12654/NBRC 102363/431@I0H6F1|I0H6F1 ACTM4~Bacteria Actinobacteria Micromonosporales Micromonosporaceae Actinoplanes
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Geobacillus kaustophilus strain HTA426@Q5KWB7|MDH GEOKA~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Geobacillus Geobacillus thermoleovorans group
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K
a
n
d
le

ri
a
 v

it
u
lin

a
 D

S
M

 2
0
4
0
5
@

A
0
A

0
R

2
H

F
0
2
|A

0
A

0
R

2
H

F
0
2
 9

F
IR

M
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 E

ry
s
ip

e
lo

tr
ic

h
ia

 E
ry

s
ip

e
lo

tr
ic

h
a
le

s
 E

ry
s
ip

e
lo

tr
ic

h
a
c
e
a
e
 K

a
n
d
le

ri
a

N
itrospina gracilis strain 3/211@

M
1YX07|M

1YX07 N
ITG

3~Bacteria N
itrospinae/Tectom

icrobia group N
itrospinae N

itrospinia N
itrospinales N

itrospinaceae N
itrospina

P
e
n
icilliu

m
 fre

ii@
A

0
A

1
0
1
M

A
B

7
|A

0
A

1
0
1
M

A
B

7
 9

E
U

R
O

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 E

u
ro

tio
m

yce
te

s E
u
ro

tio
m

yce
tid

a
e
 E

u
ro

tia
le

s A
sp

e
rg

illa
ce

a
e
 P

e
n
icilliu

m

Okibacterium fritillariae@A0A1T5IHK8|A0A1T5IHK8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Okibacterium
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Madurella mycetomatis@A0A175VRH6|A0A175VRH6 9PEZI~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Sordariomycetidae Sordariales Sordariales incertae sedis Madurella
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Janibacter hoylei PVAS-1@K1E657|K1E657 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Janibacter
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Phycicoccus cremeus@A0A1H9XL46|A0A1H9XL46 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Phycicoccus

Bacteroides fragilis strain ATCC 25285/DSM 2151/JCM 11019/NCTC 9343@Q5L8Z8|MDH BACFN~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides
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Corynebacterium sp NML 120412@A0A2A2A0M1|A0A2A2A0M1 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Haemonchus placei B
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Glossina brevipalpis@
A0A1A9X2Q5|A0A1A9X2Q5 9MUSC~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Hippoboscoidea Glossinidae Glossina
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Selenomonas noxia ATCC 43541@
D4S8E5|D4S8E5 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Selenomonas
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Helicocarpus griseus UAMH5409@A0A2B7X1R8|A0A2B7X1R8 9EURO~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Eurotiomycetes Eurotiomycetidae Onygenales Ajellomycetaceae Helicocarpus
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Eggerthella sp CAG368@R7BNK4|R7BNK4 9ACTN~Bacteria Actinobacteria Coriobacteriia Eggerthellales Eggerthellaceae Eggerthella environmental samples

Cercocebus atys Sooty mangabey Cercocebus torquatus atys@A0A2K5N3X6|A0A2K5N3X6 CERAT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Cercocebus
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Arcobacter cryaerophilus@A0A1V9VEA8|A0A1V9VEA8 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Arcobacter group Arcobacter
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Paenibacillus sp JCM 10914@V9GAM3|V9GAM3 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Streptomyces sp CB00455@A0A1Q5N391|A0A1Q5N391 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Peptoanaerobacter stomatis@G9WZN5|G9WZN5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptostreptococcaceae Peptoanaerobacter
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Rhodobacter vinaykumarii@A0A1N7JT77|A0A1N7JT77 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Rhodobacter
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Arcanobacterium sp S3PF19@A0A095X8P3|A0A095X8P3 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Arcanobacterium
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Candidatus Roizmanbacteria bacterium GW2011 GWA2 36 23@A0A0G0HCV0|A0A0G0HCV0 9BACT~Bacteria Candidatus Roizmanbacteria
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Streptomyces sp 13-12-16@A0A1X4I7V9|A0A1X4I7V9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Chryseobacterium wanjuense@A0A1I0N688|A0A1I0N688 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Paenibacillus sp 1ZS3-15@A0A198AJN6|A0A198AJN6 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Flavobacterium sp LM4@A0A1T1B9N0|A0A1T1B9N0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Ruminococcus lactaris ATCC 29176@B5CT15|B5CT15 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus
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Corynebacterium matruchotii ATCC 14266@E0DGP9|E0DGP9 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Neotoma lepida Desert woodrat@A0A1A6GQ92|A0A1A6GQ92 NEOLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Myomorpha Muroidea Cricetidae Neotominae Neotoma
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Clostridium sp ASF502@N2AFB3|N2AFB3 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Clostridium paraputrificum@A0A173Z873|A0A173Z873 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium

Desulfotomaculum profundi@A0A2C6MB28|A0A2C6MB28 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfotomaculum
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Blautia sp CAG52@R6G904|R6G904 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Blautia environmental samples

Corynebacterium variabile strain DSM 44702/JCM 12073/NCIMB 30131 Corynebacterium mooreparkense@G0HC90|G0HC90 CORVD~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Mycobacterium vanbaalenii strain DSM 7251/PYR-1@A1T9L9|MDH MYCVP~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Microbacterium oleivorans@A0A031FVS4|A0A031FVS4 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium

Ooce
ra

ea b
iro

i C
lonal r

aider a
nt C

era
pach

ys
 b

iro
i@

A0A026W
5X6|A

0A026W
5X6 O

OCBI~
Euka

ry
ota

 M
eta

zo
a E

cd
ys

ozo
a A

rth
ro

poda H
exa

poda In
se

cta
 P

te
ry

gota
 N

eopte
ra

 H
olom

eta
bola H

ym
enopte

ra
 A

pocr
ita

 A
cu

leata
 F

orm
ico

idea F
orm

ici
dae D

ory
lin

ae O
oce

ra
ea

H
ypocrea virens strain G

v29-8/FG
SC

 10586 G
liocladium

 virens Trichoderm
a virens@

G
9M

F56|G
9M

F56 H
YPVG

~Eukaryota Fungi D
ikarya Ascom

ycota Pezizom
ycotina Sordariom

ycetes H
ypocreom

ycetidae H
ypocreales H

ypocreaceae Trichoderm
a

P
e
d
io

co
cc

u
s 

ce
lli

co
la

@
A

0
A

0
R

2
IS

X
4
|A

0
A

0
R

2
IS

X
4
 9

L
A

C
O

~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 L

a
ct

o
b
a
ci

lla
le

s 
L
a
ct

o
b
a
ci

lla
ce

a
e
 P

e
d
io

co
cc

u
s

T
a
e
n
io

p
y
g
ia

 g
u
tta

ta
 Z

e
b
ra

 fin
c
h
 P

o
e
p
h
ila

 g
u
tta

ta
@

H
0
Z

2
E

6
|H

0
Z

2
E

6
 T

A
E

G
U

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i A

rc
h
e
lo

s
a
u
ria

 A
rc

h
o
s
a
u
ria

 D
in

o
s
a
u
ria

 S
a
u
ris

c
h
ia

 T
h
e
ro

p
o
d
a
 C

o
e
lu

ro
s
a
u
ria

 A
v
e
s
 N

e
o
g
n
a
th

a
e
 P

a
s
s
e
rifo

rm
e
s
 P

a
s
s
e
ro

id
e
a
 E

s
trild

id
a
e

Helio
this vire

scens Tobacco budworm
 m

oth@
A0A2A4K4S0|A0A2A4K4S0 H

ELVI~Eukaryota M
etazoa Ecdysozoa Arth

ropoda H
exapoda In

secta Pterygota N
eoptera H

olometabola Lepidoptera G
lossata D

itry
sia N

octuoidea N
octuidae H

elio
thinae H

elio
this

S
h
e
w

a
n
e
lla

 s
p
 P

1
-1

4
-1

@
A

0
A

0
N

8
T

Z
W

1
|A

0
A

0
N

8
T

Z
W

1
 9

G
A

M
M

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 A

lte
ro

m
o
n
a
d
a
le

s
 S

h
e
w

a
n
e
lla

c
e
a
e
 S

h
e
w

a
n
e
lla

Clostridiaceae bacterium JG1575@A0A2I0MYY5|A0A2I0MYY5 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae
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Rhodobacter aestuarii@A0A1N7IVF7|A0A1N7IVF7 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Rhodobacter
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Mesonia phycicola@A0A1M6G6F6|A0A1M6G6F6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Mesonia

Ailuropoda melanoleuca Giant panda@D2I1F1|D2I1F1 AILME~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
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Firmicutes bacterium CAG24@R5GVV0|R5GVV0 9FIRM~Bacteria Firmicutes environmental samples
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Streptomyces katrae@A0A0F4JD52|A0A0F4JD52 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces natalensis ATCC 27448@A0A0D7CGK7|A0A0D7CGK7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Candidatus Pacebacteria bacterium RIFCSPHIGHO2 01 FULL 46 16@A0A1F6ZDP4|A0A1F6ZDP4 9BACT~Bacteria Candidatus Pacebacteria
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Halobacillus halophilus strain ATCC 35676/DSM 2266/JCM 20832/NBRC 102448/ NCIMB 2269 Sporosarcina halophila@I0JPN2|I0JPN2 HALH3~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Halobacillus
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Streptomyces sp e14@D6KC80|D6KC80 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces sp JV178@A0A2G9DFF9|A0A2G9DFF9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Paenibacillus popilliae ATCC 14706@M9LF75|M9LF75 PAEPP~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Caldanaerobius fijiensis DSM 17918@A0A1M4SIT7|A0A1M4SIT7 9THEO~Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacteraceae Caldanaerobius
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Trypanosoma theileri@
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Mycobacterium intermedium@A0A1E3S6P5|A0A1E3S6P5 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium simiae complex
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Streptomyces sp Root431@A0A0T1Q1G0|A0A0T1Q1G0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

O
ls

e
n
e
lla

 s
p
 A

n
1
8
8
@

A
0
A

1
Y

4
K

4
4
7
|A

0
A

1
Y

4
K

4
4
7
 9

A
C

T
N

~
B

a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 C

o
ri
o
b
a
c
te

ri
ia

 C
o
ri
o
b
a
c
te

ri
a
le

s
 A

to
p
o
b
ia

c
e
a
e
 O

ls
e
n
e
lla

Streptomyces sp WMMB 322@A0A1C6NAX7|A0A1C6NAX7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Hydrogenivirga sp 128-5-R1-1@A8UUM7|A8UUM7 9AQUI~Bacteria Aquificae Aquificales Aquificaceae Hydrogenivirga
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Paenibacillus pasadenensis@A0A2N5N9M9|A0A2N5N9M9 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Campylobacter curvus strain 52592@A7GYI6|A7GYI6 CAMC5~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter

Clostridium cellulolyticum strain ATCC 35319/DSM 5812/JCM 6584/H10@B8I648|B8I648 CLOCE~Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Ruminiclostridium
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A0A1Y2D1N6|A0A1Y2D1N6 9FUNG~Eukaryota Fungi Fungi incertae sedis Chytridiomycota Chytridiomycetes Chytridiales Chytriomycetaceae Rhizoclosmatium
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Microbacterium sp No 7@A0A0P0EAT6|A0A0P0EAT6 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Coxiellaceae bacterium RA15029@A0A2A2YK37|A0A2A2YK37 9COXI~Bacteria Proteobacteria Gammaproteobacteria Legionellales Coxiellaceae
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Paenibacillus yonginensis@A0A1B1MZH8|A0A1B1MZH8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Frankia alni strain ACN14a@Q0RE66|MDH FRAAA~Bacteria Actinobacteria Frankiales Frankiaceae Frankia
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Desulfonatronum thiosulfatophilum@A0A1G6CKY0|A0A1G6CKY0 9DELT~Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfonatronaceae Desulfonatronum

Desulfomonile tiedjei strain ATCC 49306/DSM 6799/DCB-1@I4CAM1|I4CAM1 DESTA~Bacteria Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophaceae Desulfomonile
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Cryptosporangium aurantiacum@A0A1M7RBF3|A0A1M7RBF3 9ACTN~Bacteria Actinobacteria Frankiales Cryptosporangiaceae Cryptosporangium

Isoptericola jiangsuensis@A0A2A9EVQ1|A0A2A9EVQ1 9MICO~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Isoptericola
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Coprobacillus cateniformis@E7G9A4|E7G9A4 9FIRM~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Coprobacillus
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Mycobacterium sp SP-6446@A0A1R0UEQ9|A0A1R0UEQ9 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Corynebacterium durum F0235@L1MD45|L1MD45 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Bacteroidales bacterium 45-6@A0A1Q3KXI4|A0A1Q3KXI4 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales

Serinibacter salmoneus@A0A2A9CY57|A0A2A9CY57 9MICO~Bacteria Actinobacteria Micrococcales Beutenbergiaceae Serinibacter

Paenibacillus sp Root444D2@A0A0Q7IQA2|A0A0Q7IQA2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

Halobacillus sp BAB-2008@L5NA04|L5NA04 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Halobacillus
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Candidatus Symbiothrix dinenymphae@A0A0M8KCF0|A0A0M8KCF0 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Candidatus Symbiothrix

Candidatus Peregrinibacteria bacterium GW2011 GWF2 33 10@A0A0F9ZI57|A0A0F9ZI57 9BACT~Bacteria Candidatus Peregrinibacteria
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Muricauda ruestringensis strain DSM 13258/CIP 107369/LMG 19739/B1@G2PSS8|G2PSS8 MURRD~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Muricauda
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Streptomyces ipomoeae 91-03@L1L5B8|L1L5B8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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xon 192 str F

0372@S3XAF1|S3XAF1 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionibacterium
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Firmicutes bacterium CAG124@R5ICX5|R5ICX5 9FIRM~Bacteria Firmicutes environmental samples

C
andidatus N

itrospira nitrificans@
A
0A

0S
4LAY

9|A
0A

0S
4LAY

9 9B
A
C
T~B

acteria N
itrospirae N

itrospirales N
itrospiraceae N

itrospira

F
u
s
a
ri
u
m

 o
x
y
s
p
o
ru

m
 s

tr
a
in

 F
o
5
1
7
6
 F

u
s
a
ri
u
m

 v
a
s
c
u
la

r 
w

ilt
@

F
9
F

F
Y

1
|F

9
F

F
Y

1
 F

U
S

O
F

~
E

u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 S

o
rd

a
ri
o
m

y
c
e
te

s
 H

y
p
o
c
re

o
m

y
c
e
ti
d
a
e
 H

y
p
o
c
re

a
le

s
 N

e
c
tr

ia
c
e
a
e
 F

u
s
a
ri
u
m

 F
u
s
a
ri
u
m

 o
x
y
s
p
o
ru

m
 s

p
e
c
ie

s
 c

o
m

p
le

x

Streptomyces sp CdTB01@A0A0U3NRP9|A0A0U3NRP9 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Sulfurovum sp strain NBC37-1@A6Q7S2|A6Q7S2 SULNB~Bacteria Proteobacteria Epsilonproteobacteria Sulfurovum
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Nocardioides sp Root79@A0A0Q8UW69|A0A0Q8UW69 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Muribaculum intestinale@A0A1B1SAX1|A0A1B1SAX1 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Muribaculaceae Muribaculum
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Georgenia soli@A0A2A9ENI7|A0A2A9ENI7 9MICO~Bacteria Actinobacteria Micrococcales Bogoriellaceae Georgenia

Pseudonocardia sp HH130630-07@A0A1B1ZH20|A0A1B1ZH20 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia

Alicyclobacillus acidoterrestris strain ATCC 49025/DSM 3922/CIP 106132/NCIMB 13137/GD3B@T0BTR2|T0BTR2 ALIAG~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus
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Oryctolagus cuniculus Rabbit@G1U2T9|G1U2T9 RABIT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Lagomorpha Leporidae Oryctolagus
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Glossina brevipalpis@
A0A1A9X0Z9|A0A1A9X0Z9 9MUSC~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Hippoboscoidea Glossinidae Glossina
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Pseudarthrobacter phenanthrenivorans strain DSM 18606/JCM 16027/LMG 23796/Sphe3 Arthrobacter phenanthrenivorans@F0M8H8|F0M8H8 PSEPM~Bacteria Actinobacteria Micrococcales Micrococcaceae Pseudarthrobacter
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Mycobacterium asiaticum@A0A1A3N6V4|A0A1A3N6V4 MYCAS~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Candida parapsilosis strain CDC 317/ATCC M
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Rhodnius prolixus Triatomid bug@
T1IBV1|T1IBV1 RHOPR~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Paraneoptera Hemiptera Heteroptera Panheteroptera Cimicomorpha Reduviidae Triatominae Rhodnius
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Campylobacter pinnipediorum subsp caledonicus@A0A1S6U792|A0A1S6U792 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter
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Dietzia tim
orensis@A0A173LK20|A0A173LK20 9ACTN~Bacteria Actinobacteria Corynebacteriales Dietziaceae Dietzia
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Mitosporidium daphniae@
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0 9MICR~Eukaryota Fungi Fungi incertae sedis Microsporidia Mitosporidium
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Paraoerskovia marina@A0A1H1V1C7|A0A1H1V1C7 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Paraoerskovia
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Drosophila grimshawi Hawaiian fruit fly Idiomyia grimshawi@
B4J9C6|B4J9C6 DROGR~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Hawaiian Drosophila

Helianthus annuus Common sunflo
wer@
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s campanulids Asterales Asteraceae Asteroideae Helianth

Scleropages formosus Asian bonytongue Osteoglossum formosum@A0A0P7TLU3|A0A0P7TLU3 SCLFO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N
eopterygii Teleostei Osteoglossocephala Osteoglossomorpha Osteoglossiformes Osteoglossidae
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Cellulomonas sp 73-145@A0A1M3ENS8|A0A1M3ENS8 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

Alistipes sp CAG831@
R5IGB3|R5IGB3 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes environmental samples
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Novosphingobium guangzhouense@A0A2K2G2M4|A0A2K2G2M4 9SPHN~Bacteria Proteobacteria Alphaproteobacteria Sphingomonadales Sphingomonadaceae Novosphingobium
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Caballe
ronia glathei@

A0A069PAM8|A0A069PAM8 9BURK~Bacteria
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ceae C
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Bacteroides eggerthii 1 2 48FAA@E5WZ09|E5WZ09 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides

Pichia sorbitophila strain ATCC M
YA-4447/BCRC 22081/CBS 7064/NBRC 10061/NRRL Y-12695 Hybrid yeast@
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8Y002 PICSO
~Eukaryota Fungi Dikarya Ascom

ycota Saccharom
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ycetes Saccharom
ycetales Debaryom
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Allomyces macrogynus strain ATCC 38327 Allomyces javanicus var macrogynus@
A0A0L0SYE1|A0A0L0SYE1 ALLM3~Eukaryota Fungi Fungi incertae sedis Blastocladiomycota Blastocladiomycetes Blastocladiales Blastocladiaceae Allomyces
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Caldibacillus debilis@A0A150M0H8|A0A150M0H8 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Caldibacillus
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Propithecus coquereli Coquerel's sifaka Propithecus verreauxi coquereli@A0A2K6GZZ5|A0A2K6GZZ5 PROCO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Strepsirrhini Lemuriformes Indriidae Propithecus
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Streptomyces sp TLI 235@A0A2A3I710|A0A2A3I710 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp V3-13@A0A2N5GC76|A0A2N5GC76 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Drosophila sechellia Fruit fly@
B4HGM6|B4HGM6 DROSE~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora
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Nocardiopsis sp JB363@A0A1R3UV96|A0A1R3UV96 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis
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Streptomyces sp CB01883@A0A1Q5KYC3|A0A1Q5KYC3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Dipodomys ordii Ord's kangaroo rat@A0A1S3FFC0|A0A1S3FFC0 DIPOR~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Castorimorpha Heteromyidae Dipodomyinae Dipodomys
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Cercocebus atys Sooty mangabey Cercocebus torquatus atys@A0A2K5KL52|A0A2K5KL52 CERAT~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Cercocebus

Gloeobacter violaceus strain ATCC 29082/PCC 7421@Q7NG49|LDH GLOVI~Bacteria Cyanobacteria Gloeobacteria Gloeobacterales Gloeobacteraceae Gloeobacter
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Sporosarcina sp HYO08@A0A135WQL9|A0A135WQL9 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Sporosarcina
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Jejuia pallidilutea@A0A090W4R7|A0A090W4R7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Jejuia
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Microgenomates group bacterium GW2011 GWF2 47 9@A0A0G1U3J3|A0A0G1U3J3 9BACT~Bacteria

Gordonia araii NBRC 100433@G7H0Y9|G7H0Y9 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
Celeribacter baekdonensis B30@K2ISK4|K2ISK4 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Celeribacter

Chryseobacterium hominis@A0A1H6LPV3|A0A1H6LPV3 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Streptomyces sp 13312@A0A285QPG6|A0A285QPG6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Planomicrobium glaciei@A0A1G8GY51|A0A1G8GY51 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Planomicrobium
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Leucobacter komagatae@A0A0D0INV5|A0A0D0INV5 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leucobacter

Pedobacter sp BAL39@
A6EFI1|A6EFI1 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Pedobacter
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Niabella drilacis@
A0A1G6U4C7|A0A1G6U4C7 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Niabella

Sinosporangium album@A0A1G8CVM7|A0A1G8CVM7 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Sinosporangium
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Eubacterium sp An11@A0A1Y4VKT1|A0A1Y4VKT1 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Eubacteriaceae Eubacterium
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Lyngbya sp strain PCC 8106 Lyngbya aestuarii strain CCY9616@A0YLW3|A0YLW3 LYNSP~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Oscillatoriaceae Lyngbya

Lachancea dasiensis CBS 10888@A0A1G4IWA2|A0A1G4IWA2 9SACH~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea
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A0A2J8UQS9|A0A2J8UQS9 PONAB~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pongo
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Phycicoccus sp Root563@A0A0T2IID0|A0A0T2IID0 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Phycicoccus

Nocardiopsis gilva YIM 90087@A0A223S9F5|A0A223S9F5 9ACTN~Bacteria Actinobacteria Streptosporangiales Nocardiopsaceae Nocardiopsis
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Salmo salar Atlantic salmon@B5DG39|B5DG39 SALSA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Actinopterygii N
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Spirochaeta africana strain ATCC 700263/DSM 8902/Z-7692@H9ULD2|H9ULD2 SPIAZ~Bacteria Spirochaetes Spirochaetales Spirochaetaceae Spirochaeta
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Nitrosomonas communis@A0A0F7KDG5|A0A0F7KDG5 9PROT~Bacteria Proteobacteria Betaproteobacteria Nitrosomonadales Nitrosomonadaceae Nitrosomonas
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Thermoflexibacter ruber@
A0A1I2JGI9|A0A1I2JGI9 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Thermoflexibacter

E
xo

p
h
ia

la
 xe

n
o
b
io

tica
@

A
0
A

0
D

2
D

3
N

1
|A

0
A

0
D

2
D

3
N

1
 9

E
U

R
O

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 E

u
ro

tio
m

yce
te

s C
h
a
e
to

th
yrio

m
yce

tid
a
e
 C

h
a
e
to

th
yria

le
s H

e
rp

o
trich

ie
lla

ce
a
e
 E

xo
p
h
ia

la

N
itr

oso
sp

ira
 la

cu
s@

A0A1W
6SN

S3|A
0A1W

6SN
S3 9

PR
O

T~Bact
eria

 P
ro

te
obact

eria
 B

eta
pro

te
obact

eria
 N

itr
oso

m
onadale

s 
N
itr

oso
m

onadace
ae N

itr
oso

sp
ira

Mycobacterium heidelbergense@A0A1X0DRK9|A0A1X0DRK9 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium simiae complex
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Candidatus Omnitrophica bacterium CG11 big fil rev 8 21 14 0 20 43 6@A0A2H0LKM0|A0A2H0LKM0 9BACT~Bacteria Candidatus Omnitrophica
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Amycolatopsis mediterranei strain S699 Nocardia mediterranei@G0FQG7|G0FQG7 AMYMS~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis

Streptomyces sp RV15@A0A101V3B4|A0A101V3B4 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flavobacterium crassostreae@A0A1B9E3C6|A0A1B9E3C6 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Actinomyces sp oral taxon 448 str F0400@F9EHN6|F9EHN6 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Actinomyces sp oral taxon 848 str F0332@D0WQY4|D0WQY4 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Actinomyces massiliensis F0489@J0XCM1|J0XCM1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Streptomyces sp Tu6071@F3ZL68|F3ZL68 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Gordonia paraffinivorans NBRC 108238@M3UU61|M3UU61 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia

Sunxiuqinia dokdonensis@A0A0L8V5Z2|A0A0L8V5Z2 9BACT~Bacteria Bacteroidetes Bacteroidia Marinilabiliales Prolixibacteraceae Sunxiuqinia

E
xidia glandulosa H

H
B
12029@

A
0A

165D
H

U
6|A

0A
165D

H
U

6 E
X
IG

L~
E
ukaryota F

ungi D
ikarya B

asidiom
ycota A

garicom
ycotina A

garicom
ycetes A

uriculariales E
xidiaceae E

xidia

Pseudonocardia sp 73-21@A0A1Q4E0A5|A0A1Q4E0A5 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia
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m TMED149@A0A1Z9GD85|A0A1Z9GD85 9BACT~Bacteria
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Bifidobacterium thermophilum@A0A087EG77|A0A087EG77 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium

E
g
re

tta
 g

a
rz

e
tta

 L
ittle

 e
g
re

t@
A

0
A

0
9
1
K

B
J
6
|A

0
A

0
9
1
K

B
J
6
 E

G
R

G
A

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i A

rc
h
e
lo

s
a
u
ria

 A
rc

h
o
s
a
u
ria

D
in

o
s
a
u
ria

 S
a
u
ris

c
h
ia

 T
h
e
ro

p
o
d
a
 C

o
e
lu

ro
s
a
u
ria

 A
v
e
s
 N

e
o
g
n
a
th

a
e
 P

e
le

c
a
n
ifo

rm
e
s
 A

rd
e
id

a
e
 E

g
re

tta

R
ho

da
no

ba
ct

er
 s

p 
11

5@
I4

W
D
C
6|

I4
W

D
C
6 

9G
A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

 X
an

th
om

on
ad

al
es

 R
ho

da
no

ba
ct

er
ac

ea
e 

R
ho

da
no

ba
ct

er

S
p
o
ro

la
ct

o
b
a
ci

llu
s 

in
u
lin

u
s 

C
A

S
D

@
A

0
A

0
U

1
Q

N
P

0
|A

0
A

0
U

1
Q

N
P

0
 9

B
A

C
L
~
B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 B

a
ci

lla
le

s 
S

p
o
ro

la
ct

o
b
a
ci

lla
ce

a
e
 S

p
o
ro

la
ct

o
b
a
ci

llu
s

Monodelphis domestica Gray short-ta
iled opossum@F6VVZ7|F6VVZ7 MONDO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Metatheria Didelphimorphia Didelphidae Monodelphis
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Cellulomonas sp Root930@A0A0Q9CM87|A0A0Q9CM87 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas
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Melittangium boletus DSM 14713@A0A250IR67|A0A250IR67 9DELT~Bacteria Proteobacteria Deltaproteobacteria Myxococcales Cystobacterineae Archangiaceae Melittangium
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Paenibacillus sp HGF7@F5LEW1|F5LEW1 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Caenispirillum bisanense@A0A286G8Y9|A0A286G8Y9 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Caenispirillum

Mycolicibacterium chubuense@A0A0J6VNL1|A0A0J6VNL1 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium

Geobacillus sp BCO2@A0A0N1KH48|A0A0N1KH48 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Geobacillus
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Alistipes putredinis CAG67@R7JJ02|R7JJ02 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes environmental samples
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Phormidium tenue NIES-30@A0A1U7JBY4|A0A1U7JBY4 9CYAN~Bacteria Cyanobacteria Oscillatoriophycideae Oscillatoriales Oscillatoriaceae Phormidium
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Roseburia hominis strain DSM 16839/NCIMB 14029/A2-183@G2T5X5|G2T5X5 ROSHA~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia
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Bizionia echini@A0A1I5CNJ1|A0A1I5CNJ1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Bizionia

C
a
ja

n
u
s
 c

a
ja

n
 P

ig
e
o
n
 p

e
a
 C

a
ja

n
u
s
 i
n
d
ic

u
s
@

A
0
A

1
5
1
R

9
N

5
|A

0
A

1
5
1
R

9
N

5
 C

A
J
C

A
~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 r

o
s
id

s
 f
a
b
id

s
 F

a
b
a
le

s
 F

a
b
a
c
e
a
e
 P

a
p
ili

o
n
o
id

e
a
e
 5

0
 k

b
 i
n
v
e

F
ibrobacter sp U

W
P
2@

A
0A

1M
6C

B
02|A

0A
1M

6C
B
02 9B

A
C

T
~B

acteria F
ibrobacteres F

ibrobacterales F
ibrobacteraceae F

ibrobacter

Tepidibacillus decaturensis@A0A135L1G4|A0A135L1G4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Tepidibacillus
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Runella slithyformis strain ATCC 29530/DSM 19594/LMG 11500/NCIMB 11436/LSU 4@
F8EEM4|F8EEM4 RUNSL~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Runella

Blautia sp An249@A0A1Y4FJ88|A0A1Y4FJ88 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Blautia
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Tilletia controversa dwarf bunt fungus@
A0A177VN92|A0A177VN92 9BASI~Eukaryota Fungi Dikarya Basidiom

ycota Ustilaginom
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Isoptericola variabilis strain 225@F6FSG4|F6FSG4 ISOV2~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Isoptericola
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Tessaracoccus bendigoensis DSM 12906@A0A1M6EJJ4|A0A1M6EJJ4 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Tessaracoccus
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Caldivirga maquilingensis strain ATCC 700844/DSM 13496/JCM 10307/IC-167@A8MAC1|MDH CALMQ~Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Caldivirga

Amycolatopsis tolypomycina@A0A1H4VUX6|A0A1H4VUX6 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis
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Streptomyces sp 4F@A0A0U2Y8X1|A0A0U2Y8X1 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Halogranum gelatinilyticum@A0A1G9URR3|A0A1G9URR3 9EURY~Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Haloferacaceae
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Rhodovulum sp NI22@A0A095F311|A0A095F311 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Rhodovulum
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Paenibacillus sp FSL H8-0548@A0A1R1DA94|A0A1R1DA94 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Phenylobacteriu
m sp Root700@A0A0Q8M854|A0A0Q8M854 9CAUL~Bacteria

 Proteobacteria
 Alphaproteobacteria

 Caulobacterales Caulobacteraceae Phenylobacteriu
m

Tarsius syrichta Philippine tarsier@A0A1U7T9C4|A0A1U7T9C4 TARSY~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Tarsiiformes Tarsiidae Carlito

Anaeromassilibacillus sp An200@A0A1Y4I1A3|A0A1Y4I1A3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaeromassilibacillus

Candidatus Omnitrophica bacterium 4484 702@A0A1W9RS99|A0A1W9RS99 9BACT~Bacteria Candidatus Omnitrophica
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Firmicutes bacterium CAG56@R6CBK8|R6CBK8 9FIRM~Bacteria Firmicutes environmental samples

Clostridium acetireducens DSM 10703@A0A1E8EZ14|A0A1E8EZ14 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Microbacterium oxydans@A0A0F0L8I7|A0A0F0L8I7 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Celeribacter halophilus@A0A1I3VKU5|A0A1I3VKU5 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Celeribacter
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Jeotgalibacillus malaysiensis@A0A0B5AUN7|A0A0B5AUN7 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Jeotgalibacillus
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Flavonifractor sp An82@A0A1Y3SJ06|A0A1Y3SJ06 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Flavonifractor
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Streptomyces sp CB02058@A0A1Q5DPR3|A0A1Q5DPR3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Angomonas deanei@
S9U998|S9U998 9TRYP~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Strigomonadinae Angomonas

Bacillus sp T33-2@A0A2N5H2N6|A0A2N5H2N6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Candidatus Amesbacteria bacterium GW2011 GWA2 42 12@A0A0G0Y3G9|A0A0G0Y3G9 9BACT~Bacteria Candidatus Amesbacteria
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Sphaerobolus stellatus SS14@
A0A0C9TW

P4|A0A0C9TW
P4 9AGAM

~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Phallom

ycetidae Geastrales Sphaerobolaceae Sphaerobolus
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Leptomonas seymouri@
A0A0N1ILF3|A0A0N1ILF3 LEPSE~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Leishmaniinae Leptomonas

Bacillus koreensis@A0A0M0L7L9|A0A0M0L7L9 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Cebus capucinus imitator@A0A2K5R346|A0A2K5R346 CEBCA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Platyrrhini Cebidae Cebinae Cebus

Omnitrophica WOR 2 bacterium SM23 72@A0A0S8INV8|A0A0S8INV8 9BACT~Bacteria Candidatus Omnitrophica

Anolis carolinensis Green anole American chameleon@G1KTJ5|G1KTJ5 ANOCA~Eukaryota Metazoa Chordata Craniata Verte
brata Euteleostomi Lepidosauria Squamata Bifurcata Unidentata Episquamata Toxicofera Iguania Dactyloidae Anolis
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Thermus sp CCB US3 UF1@G8NE19|G8NE19 9DEIN~Bacteria Deinococcus-Thermus Deinococci Thermales Thermaceae Thermus
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Nostoc sp RF31Ym
G@
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6 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Georgenia sp SUBG003@A0A074Q183|A0A074Q183 9MICO~Bacteria Actinobacteria Micrococcales Bogoriellaceae Georgenia
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Neotoma lepida Desert woodrat@A0A1A6G117|A0A1A6G117 NEOLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Myomorpha Muroidea Cricetidae Neotominae Neotoma

Collinsella sp CAG289@R7D3G1|R7D3G1 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Coriobacteriaceae Collinsella environmental samples
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Microbacterium chocolatum@A0A0M9VMB2|A0A0M9VMB2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Actinomyces sp HMSC065F12@A0A1F0QFG5|A0A1F0QFG5 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Thermanaeromonas toyohensis ToBE@A0A1W1W0H5|A0A1W1W0H5 9THEO~Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacteraceae Thermanaeromonas
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Kibdelosporangium phytohabitans@A0A0N7F5B3|A0A0N7F5B3 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Kibdelosporangium
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Microbacterium laevaniformans OR221@H8E917|H8E917 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Methylomicrobium album BG8@H8GGI2|H8GGI2 METAL~Bacteria Proteobacteria Gammaproteobacteria Methylococcales Methylococcaceae Methylomicrobium
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Nitrosomonas marina@A0A1H8GBR9|A0A1H8GBR9 9PROT~Bacteria Proteobacteria Betaproteobacteria Nitrosomonadales Nitrosomonadaceae Nitrosomonas

Butyrivibrio sp M55@A0A1I7GCC8|A0A1I7GCC8 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Butyrivibrio
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Slackia piriformis YIT 12062@K0YX46|K0YX46 9ACTN~Bacteria Actinobacteria Coriobacteriia Eggerthellales Eggerthellaceae Slackia
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Thalassospira sp HJ@A0A0D8CLV9|A0A0D8CLV9 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Thalassospira

Streptomyces sp Ag109 O5-10@A0A1H5L253|A0A1H5L253 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Turneriella parva strain AT
C

C
 B

A
A
-1111/D

S
M

 21527/N
C

T
C

 11395/H
 Leptospira parva@

I4B
159|I4B

159 T
U

R
P
D

~B
acteria S

pirochaetes Leptospirales Leptospiraceae Turneriella

Paenibacillus sp TI45-13ar@A0A1E3L5W4|A0A1E3L5W4 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

C
lo

s
tr

id
iu

m
 c

o
lic

a
n
is

 2
0
9
3
1
8
@

N
9
Y

6
U

4
|N

9
Y

6
U

4
 9

C
L
O

T
~

B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 C

lo
s
tr

id
ia

 C
lo

s
tr

id
ia

le
s
 C

lo
s
tr

id
ia

c
e
a
e
 C

lo
s
tr

id
iu

m

Streptomyces sp H-KF8@A0A1A5P7W0|A0A1A5P7W0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Actinomycetales bacterium JB111@A0A1R4G404|A0A1R4G404 9ACTO~Bacteria Actinobacteria Actinomycetales
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Paenibacillus sp 7541@A0A269W7D3|A0A269W7D3 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Mameliella alba@A0A0B3S2T7|A0A0B3S2T7 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Mameliella
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Lomentospora prolificans@A0A2N3N2W2|A0A2N3N2W2 9PEZI~Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Hypocreomycetidae Microascales Microascaceae Lomentospora
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Corynebacterium epidermidicanis@A0A0G3GRF8|A0A0G3GRF8 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Streptomyces bingchenggensis strain BCW-1@D7BZD3|D7BZD3 STRBB~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Coprinopsis cinerea strain Okayam
a-7/130/ATCC M
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Streptomyces sp F-1@A0A1K2FTJ0|A0A1K2FTJ0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Bacillus sp 1NLA3E@N0AWX3|N0AWX3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Domibacillus enclensis@A0A1N6Q705|A0A1N6Q705 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus

Tetrasphaera elongata Lp2@N0DYP7|N0DYP7 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Tetrasphaera
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Macaca fascicularis Crab-eating macaque Cynomolgus monkey@G7PQL6|G7PQL6 MACFA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca
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Flavobacteriaceae bacterium MAR 2010 188@A0A1G6FBY8|A0A1G6FBY8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae
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Actinopolyspora saharensis@A0A1H0ZN14|A0A1H0ZN14 9ACTN~Bacteria Actinobacteria Actinopolysporales Actinopolysporaceae Actinopolyspora
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Helicobacter sp MIT 11-5569@A0A099TVC1|A0A099TVC1 9HELI~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Helicobacter
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Lautropia mirabilis ATCC 51599@E7RVD3|E7RVD3 9BURK~Bacteria Proteobacteria Betaproteobacteria Burkholderiales Burkholderiaceae Lautropia
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Flavobacterium gilvum@A0A085EGW7|A0A085EGW7 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Papilio machaon Old W
orld swallowtail butterfly@

A0A194R5Q1|A0A194R5Q1 PAPMA~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Lepidoptera Glossata Ditrysia Papilionoidea Papilionidae Papilioninae Papilio

Pedosphaera parvula stra
in Ellin

514@B9XQ90|B9XQ90 PEDPL~Bacteria
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comicrobiales Verru
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Aquisalimonas asiatica@A0A1H8UPX1|A0A1H8UPX1 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Chromatiales Ectothiorhodospiraceae Aquisalimonas
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Campylobacter sp NCTC 13003@A0A1X9SSE2|A0A1X9SSE2 9PROT~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Campylobacter

Trypanosoma cruzi strain CL Brener@
Q4DXL5|Q4DXL5 TRYCC~Eukaryota Euglenozoa Kinetoplastida Trypanosomatidae Trypanosoma Schizotrypanum
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Nocardioides szechwanensis@A0A1H0G5F6|A0A1H0G5F6 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Desulfovibrio africanus str Walvis Bay@F3YUJ3|F3YUJ3 DESAF~Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio

Fukomys damarensis Damaraland mole rat Cryptomys damarensis@A0A091CJG1|A0A091CJG1 FUKDA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Fukomys

Colobus angolensis palliatus Peters' Angolan colobus@A0A2K5IIJ9|A0A2K5IIJ9 COLAP~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Colobus
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Lysinibacillus sphaericus OT4b31@R7ZBY8|R7ZBY8 LYSSH~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Paenibacillus sp IHBB 10380@A0A0D3VD25|A0A0D3VD25 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus

D
e
v
o
s
ia

 rib
o
fla

v
in

a
@

A
0
A

0
8
7
M

0
P

4
|A

0
A

0
8
7
M

0
P

4
 9

R
H

IZ
~

B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 H

y
p
h
o
m

ic
ro

b
ia

c
e
a
e
 D

e
v
o
s
ia

Corynebacterium genitalium ATCC 33030@D7WC53|D7WC53 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium

Nonomuraea pusilla@A0A1H7VDK5|A0A1H7VDK5 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Nonomuraea
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Desulfovibrio vulgaris strain Hildenborough/ATCC 29579/DSM 644/NCIMB 8303@P62051|LDH DESVH~Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfovibrionaceae Desulfovibrio
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Gordonia bronchialis strain ATCC 25592/DSM 43247/JCM 3198/NCTC 10667 Rhodococcus bronchialis@D0L4X2|D0L4X2 GORB4~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia
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Legionella londiniensis@A0A0W0VSW8|A0A0W0VSW8 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Flammeovirga sp MY04@A0A1B1FQZ5|A0A1B1FQZ5 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Flammeovirga
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Phaeodactylibacter xiamenensis@A0A098S8M1|A0A098S8M1 9BACT~Bacteria Bacteroidetes Saprospiria Saprospirales Haliscomenobacteraceae Phaeodactylibacter
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Bacillus sp LL01@A0A0J5GRU5|A0A0J5GRU5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Bacteroides uniformis CAG3@R7EQK7|R7EQK7 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples
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Cutibacterium acnes strain DSM 16379/KPA171202 Propionibacterium acnes@Q6A9C3|LDH CUTAK~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Cutibacterium

Paenibacillus sp strain JDR-2@C6D8B2|C6D8B2 PAESJ~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Paenibacillus sp OV219@A0A1H8N0V8|A0A1H8N0V8 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Pseudonocardia oroxyli@A0A1G7EDG7|A0A1G7EDG7 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Pseudonocardia
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Legionella tucsonensis@A0A0W0ZYN6|A0A0W0ZYN6 9GAMM~Bacteria Proteobacteria Gammaproteobacteria Legionellales Legionellaceae Legionella
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Brevibacillus reuszeri@A0A0K9YXK5|A0A0K9YXK5 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Brevibacillus
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Streptomyces pratensis strain ATCC 33331/IAF-45CD@E8W048|E8W048 STRFA~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flavobacterium terrigena@A0A1H6QBX8|A0A1H6QBX8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Olsenella sp An285@A0A1Y4CIL4|A0A1Y4CIL4 9ACTN~Bacteria Actinobacteria Coriobacteriia Coriobacteriales Atopobiaceae Olsenella
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Bacillus vietnamensis@A0A0P6W5C7|A0A0P6W5C7 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus

Amycolatopsis xylanica@A0A1H2VMQ0|A0A1H2VMQ0 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Amycolatopsis
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Streptomyces sp MUSC 1@A0A1S2QH16|A0A1S2QH16 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Latimeria chalumnae Coelacanth@H3AQL4|H3AQL4 LATCH~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Coelacanthiformes Coelacanthidae Latimeria
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Algibacter alginicilyticus@A0A0P0CIW2|A0A0P0CIW2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Algibacter
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Mycobacterium shigaense@A0A1Z4ELL9|A0A1Z4ELL9 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium Mycobacterium simiae complex
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Rhodospirillum centenum strain ATCC 51521/SW@B6IX40|B6IX40 RHOCS~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Rhodospirillum
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Paenirhodobacter enshiensis@A0A086Y199|A0A086Y199 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Paenirhodobacter
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Raineyella antarctica@A0A1G6H4Q3|A0A1G6H4Q3 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Raineyella
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Rubidibacter lacunae KORDI 51-2@
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Bacillus megaterium strain ATCC 12872/QMB1551@D5DTU4|D5DTU4 BACMQ~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Microgenomates group bacterium GW2011 GWB1 45 17@A0A0G1LQF1|A0A0G1LQF1 9BACT~Bacteria
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Propionibacteriaceae bacterium NML 030167@A0A255GCC1|A0A255GCC1 9ACTN~Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae

C
a
n
is

 lu
p
u
s 

fa
m

ili
a
ri
s 

D
o
g
 C

a
n
is

 f
a
m

ili
a
ri
s@

E
2
Q

V
0
8
|E

2
Q

V
0
8
 C

A
N

L
F
~
E

u
ka

ry
o
ta

 M
e
ta

zo
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rt
e
b
ra

ta
 E

u
te

le
o
st

o
m

i M
a
m

m
a
lia

 E
u
th

e
ri
a
 L

a
u
ra

si
a
th

e
ri
a
 C

a
rn

iv
o
ra

 C
a
n
ifo

rm
ia

 C
a
n
id

a
e
 C

a
n
is

B
ra

d
y
rh

iz
o
b
iu

m
 s

p
 R

c
2
d
@

A
0
A

1
G

8
N

E
Y

0
|A

0
A

1
G

8
N

E
Y

0
 9

B
R

A
D

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

ra
d
y
rh

iz
o
b
ia

c
e
a
e
 B

ra
d
y
rh

iz
o
b
iu

m

B
ra

d
y
rh

iz
o
b
iu

m
 c

e
n
tro

lo
b
ii@

A
0
A

1
7
6
Y

9
Q

5
|A

0
A

1
7
6
Y

9
Q

5
 9

B
R

A
D

~
B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

ra
d
y
rh

iz
o
b
ia

c
e
a
e
 B

ra
d
y
rh

iz
o
b
iu

m

H
a
n
d
ro

a
n
th

u
s
 i
m

p
e
ti
g
in

o
s
u
s
@

A
0
A

2
G

9
H

3
Q

9
|A

0
A

2
G

9
H

3
Q

9
 9

L
A

M
I~

E
u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

T
ra

c
h
e
o
p
h
y
ta

 S
p
e
rm

a
to

p
h
y
ta

 M
a
g
n
o
lio

p
s
id

a
 e

u
d
ic

o
ty

le
d
o
n
s
 G

u
n
n
e
ri
d
a
e
 P

e
n
ta

p
e
ta

la
e
 a

s
te

ri
d
s
 l
a
m

iid
s
 L

a
m

ia
le

s
 B

ig
n
o
n
ia

c
e
a
e
 C

re
s
c
e
n
ti
in

a
 T

a
b
e
b
u
ia

 a
lli

a
n
c
e

Flavihumibacter sp ZG627@
A0A0C1I5U4|A0A0C1I5U4 9BACT~Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Flavihumibacter

Oerskovia sp Root918@A0A0Q9CD34|A0A0Q9CD34 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Oerskovia
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Arthrobacter nitrophenolicus@L8TNA8|L8TNA8 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter

Gloeocapsa sp PCC 73106@
L8LM

46|L8LM
46 9CHRO~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Chroococcaceae Gloeocapsa
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Chryseobacterium sp FH1@A0A085BGF2|A0A085BGF2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Myotis davidii David's myotis@L5MAN8|L5MAN8 MYODS~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Chiroptera Microchiroptera Vespertilio
nidae Myotis
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Leucobacter sp 71@A0A1R4HLS2|A0A1R4HLS2 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leucobacter
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Lihuaxuella thermophila@A0A1H8CQY4|A0A1H8CQY4 9BACL~Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Lihuaxuella

M
u
s
 m

u
s
c
u
lu

s
 M

o
u
s
e
@

P
0
8
2
4
9
|M

D
H

M
 M

O
U

S
E

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 C

h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i M

a
m

m
a
lia

 E
u
th

e
ria

 E
u
a
rc

h
o
n
to

g
lire

s
 G

lire
s
 R

o
d
e
n
tia

 M
y
o
m

o
rp

h
a
 M

u
ro

id
e
a
 M

u
rid

a
e
 M

u
rin

a
e
 M

u
s
 M

u
s

Alloactinosynnema sp L-07@A0A0H5CPR4|A0A0H5CPR4 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae
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Confluentimicrobium lipolyticum@A0A238JT05|A0A238JT05 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Confluentimicrobium
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Nostoc sp KVJ20@
A0A1E2W

TG2|A0A1E2W
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Planctopirus limnophila strain ATCC 43296/DSM 3776/IFAM 1008/290 Planctomyces limnophilus@D5SUI6|D5SUI6 PLAL2~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Planctopirus

Chryseobacterium sp Leaf201@A0A0Q4DIW1|A0A0Q4DIW1 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium

Clostridium roseum@A0A1S8LP63|A0A1S8LP63 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Dorea sp CAG317@R6WUD5|R6WUD5 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Dorea environmental samples
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Muricauda lutaonensis@A0A0D5YPU8|A0A0D5YPU8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Muricauda

Planococcus rifietoensis@A0A0U2Q6W8|A0A0U2Q6W8 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Planococcus
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Tribolium castaneum Red flour beetle@
D6X178|D6X178 TRICA~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Coleoptera Polyphaga Cucujiformia Tenebrionidae Tenebrionidae incertae sedis Tribolium
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Maribacter cobaltidurans@A0A223V1H0|A0A223V1H0 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Maribacter
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Geomicrobium sp JCM 19039@A0A061P7F7|A0A061P7F7 9BACL~Bacteria Firmicutes Bacilli Bacillales Geomicrobium
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Gloeocapsa sp PCC 73106@L8LRM7|L8LRM7 9CHRO~Bacteria Cyanobacteria Oscillatoriophycideae Chroococcales Chroococcaceae Gloeocapsa
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Streptomyces auratus AGR0001@J2K3J6|J2K3J6 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Flavobacterium granuli@A0A1M5IHU5|A0A1M5IHU5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium

Actinoplanes friuliensis DSM
 7358@

U5VR38|U5VR38 9ACTN~Bacteria Actinobacteria M
icrom

onosporales M
icrom

onosporaceae Actinoplanes

V
ag

oc
oc

cu
s 

te
ub

er
i@

A
0A

1J
0A

3D
0|

A
0A

1J
0A

3D
0 

9E
N

T
E
~
B
ac

te
ria

 F
irm

ic
ut

es
 B

ac
ill
i L

ac
to

ba
ci

lla
le

s 
E
nt

er
oc

oc
ca

ce
ae

 V
ag

oc
oc

cu
s

Lachancea thermotolerans strain ATCC 56472/CBS 6340/NRRL Y-8284 Yeast Kluyveromyces thermotolerans@C5DNS8|C5DNS8 LACTC~Eukaryota Fungi Dikarya Ascomycota Saccharomycotina Saccharomycetes Saccharomycetales Saccharomycetaceae Lachancea

Candidatus Nomurabacteria bacterium GW2011 GWA2 40 9@A0A0G0WTU3|A0A0G0WTU3 9BACT~Bacteria Candidatus Nomurabacteria

Allig
ator sinensis Chinese allig

ator@
A0A1U8DHF0|A0A1U8DHF0 ALLSI~Eukaryota Metazoa Chordata Craniata Verte

brata Euteleostomi Archelosauria Archosauria Crocodylia Allig
atoridae Allig

atorinae Allig
ator

D
ip

lo
d
ia

 se
ria

ta
@

A
0
A

0
G

2
G

V
4
8
|A

0
A

0
G

2
G

V
4
8
 9

P
E

Z
I~

E
u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 D

o
th

id
e
o
m

yce
te

s D
o
th

id
e
o
m

yce
te

s in
ce

rta
e
 se

d
is B

o
tryo

sp
h
a
e
ria

le
s B

o
tryo

sp
h
a
e
ria

ce
a
e
 D

ip
lo

d
ia

E
m

ergom
yces pasteurianus E

p9510@
A
0A

1J9Q
A
D
6|A

0A
1J9Q

A
D
6 9E

U
R
O

~E
ukaryota Fungi D

ikarya A
scom

ycota P
ezizom

ycotina E
urotiom

ycetes E
urotiom

ycetidae O
nygenales A

jellom
ycetaceae E

m
ergom

yces

D
uganella

 s
p L

eaf1
26@

A0A0Q
5C

V80|A
0A0Q

5C
V80 9

BU
R
K~Bact

eria
 P

ro
te

obact
eria

 B
eta

pro
te

obact
eria

 B
urk

hold
eria

le
s 

O
xa

lo
bact

era
ce

ae D
uganella

H
a
lo

s
ta

g
n

ic
o
la

 s
p
 A

5
6
@

A
0
A

0
6

3
Z

Q
P

8
|A

0
A

0
6
3
Z

Q
P

8
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e

a
 g

ro
u
p

 H
a
lo

b
a
c
te

ria
 N

a
tria

lb
a
le

s
 N

a
tria

lb
a
c
e
a
e
 H

a
lo

s
ta

g
n
ic

o
la

C
a
e
n
o
rh

a
b
d
itis

 re
m

a
n
e
i C

a
e
n
o
rh

a
b
d
itis

 v
u
lg

a
ris

@
E

3
L
X

2
1
|E

3
L
X

2
1
 C

A
E

R
E

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a
 E

c
d
y
s
o
z
o
a

N
e
m

a
to

d
a
 C

h
ro

m
a
d
o
re

a
 R

h
a
b
d
itid

a
 R

h
a
b
d
itin

a
 R

h
a
b
d
ito

m
o
rp

h
a
 R

h
a
b
d
ito

id
e
a
 R

h
a
b
d
itid

a
e
 P

e
lo

d
e
rin

a
e
 C

a
e
n
o
rh

a
b
d
itis

Phycisphaeraceae bacterium
 TM

ED
231@

A0A1Z9Q
G

79|A0A1Z9Q
G

79 9BAC
T~Bacteria Planctom

ycetes Phycisphaerae Phycisphaerales Phycisphaeraceae unclassified Phycisphaeraceae

Gordonia terrae NBRC 100016@H5UHU3|H5UHU3 9ACTN~Bacteria Actinobacteria Corynebacteriales Gordoniaceae Gordonia

Triti
cum ura

rtu
 R

ed w
ild

 einkorn
 C

rith
odium ura

rtu
@

M7Z184|M
7Z184 T

RIU
A~Eukaryota V

irid
iplantae S

tre
ptophyta E

mbryophyta Tra
cheophyta S

perm
atophyta M

agnolio
psida Lilio

psida P
oales P

oaceae B
OP clade P

ooideae Triti
codae Triti

ceae Triti
cinae Triti

cum

Mandrillus leucophaeus Drill Papio leucophaeus@A0A2K5XCD5|A0A2K5XCD5 MANLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Mandrillus

Pseudogulbenkiania sp stra
in N

H8B@
G2IZ

N8|G
2IZ

N8 P
SEUL~Bacteria

 P
ro

teobacteria
 B

etapro
teobacteria

 N
eisseria

les C
hro

mobacteria
ceae P

seudogulbenkiania

B
asidiobolus m

eristosporus C
B
S
 93173@

A
0A

1Y
1Y

FC
6|A

0A
1Y

1Y
FC

6 9FU
N
G

~E
ukaryota Fungi Fungi incertae sedis Zoopagom

ycota E
ntom

ophthorom
ycotina B

asidiobolom
ycetes B

asidiobolales B
asidiobolaceae B

asidiobolus

Cellulomonas carbonis T26@A0A0A0BMF7|A0A0A0BMF7 9CELL~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

Actinomyces glycerinitolerans@A0A1M4RVU2|A0A1M4RVU2 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Candidatus O
m

nitrophica bacterium
 CG

1 02 46 14@
A0A1J4VTS6|A0A1J4VTS6 9BACT~Bacteria Candidatus O

m
nitrophica

N
o
m

a
s
c
u

s
 le

u
c
o
g
e
n

y
s
 N

o
rth

e
rn

 w
h
ite

-c
h

e
e
k
e
d
 g

ib
b
o
n
 H

y
lo

b
a
te

s
 le

u
c
o
g
e

n
y
s
@

A
0
A

2
I3

H
1
T

5
|A

0
A

2
I3

H
1
T

5
 N

O
M

L
E

~
E

u
k
a
ry

o
ta

 M
e
ta

z
o
a

 C
h
o
rd

a
ta

 C
ra

n
ia

ta
 V

e
rte

b
ra

ta
 E

u
te

le
o
s
to

m
i M

a
m

m
a
lia

 E
u
th

e
ria

 E
u
a
rc

h
o
n
to

g
lire

s
 P

rim
a
te

s
 H

a
p
lo

rrh
in

i C
a
ta

rrh
in

i H
y
lo

b
a
tid

a
e
 N

o
m

a
s
c
u
s

Bac
ill
us

 g
ae

m
ok

en
si
s@

A
0A

07
3K

C
C
6|

A
0A

07
3K

C
C
6 

9B
AC

I~
Bac

te
ria

Firm
ic
ut

es
 B

ac
ill
i B

ac
ill
al
es

 B
ac

illa
ce

ae
 B

ac
ill
us

 B
ac

ill
us

 c
er

eu
s 
gr

ou
p

Lentim
icrobium

 saccharophilum
@

A
0A

0S
7B

U
50|A

0A
0S

7B
U
50 9B

A
C
T~B

acteria B
acteroidetes B

acteroidia B
acteroidales Lentim

icrobiaceae Lentim
icrobium

S
m

it
ti
u
m

 m
u
c
ro

n
a
tu

m
@

A
0
A

1
R

0
G

Z
2
7
|A

0
A

1
R

0
G

Z
2
7
 9

F
U

N
G

~
E

u
k
a
ry

o
ta

 F
u
n
g
i 
F

u
n
g
i 
in

c
e
rt

a
e
 s

e
d
is

 Z
o
o
p
a
g
o
m

y
c
o
ta

 K
ic

k
x
e
llo

m
y
c
o
ti
n
a
 H

a
rp

e
llo

m
y
c
e
te

s
 H

a
rp

e
lla

le
s
 L

e
g
e
ri
o
m

y
c
e
ta

c
e
a
e
 S

m
it
ti
u
m

Agrococcus pavilionensis RW1@U1LQZ8|U1LQZ8 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Agrococcus
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Streptomyces sp CNQ-509@A0A0F7N8M0|A0A0F7N8M0 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Candidatus Komeilibacteria bacterium CG 4 10 14 0 2 um filter 37 10@A0A2M7VE88|A0A2M7VE88 9BACT~Bacteria Candidatus Komeilibacteria
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Patulibacter medicamentivorans@H0E6Z3|H0E6Z3 9ACTN~Bacteria Actinobacteria Thermoleophilia Solirubrobacterales Patulibacteraceae Patulibacter
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Mycobacterium sp JS623@L0J472|L0J472 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium

Streptomyces sp cf386@A0A1G9XWC4|A0A1G9XWC4 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Butyrivibrio sp YAB3001@A0A1I1ERP9|A0A1I1ERP9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Butyrivibrio
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Nocardioides sp Root151@A0A0Q7ZCW8|A0A0Q7ZCW8 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Nocardioides

Clostridiales bacterium CHKCI001@A0A143XMZ9|A0A143XMZ9 9FIRM~Bacteria Firmicutes Clostridia Clostridiales
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Microbacterium humi@A0A1H4JTX9|A0A1H4JTX9 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Erinaceus europaeus Western European hedgehog@A0A1S2Z9F4|A0A1S2Z9F4 ERIEU~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Laurasiatheria Eulipotyphla Erinaceidae Erinaceinae Erinaceus

Gammaproteobacteria bacterium HGW-Gammaproteobacteria-3@A0A2N1XUF4|A0A2N1XUF4 9GAMM~Bacteria Proteobacteria Gammaproteobacteria
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Arthrobacter sp ok909@A0A1H0W4V4|A0A1H0W4V4 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter

Alicyclobacillus ferrooxydans@A0A0P9CS54|A0A0P9CS54 9BACL~Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus
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Nostoc sp 'Peltigera membranacea cyanobiont' 213@A0A235HQ70|A0A235HQ70 9NOSO~Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Macaca fascicularis Crab-eating macaque Cynomolgus monkey@G7PQL4|G7PQL4 MACFA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Salinimicrobium catena@A0A1H5NFT5|A0A1H5NFT5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Salinimicrobium
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Azospirillum lipoferum strain 4B@G7Z3R3|G7Z3R3 AZOL4~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Azospirillum
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Streptomyces antioxidans@A0A1V4DDF3|A0A1V4DDF3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Ruminococcus callidus ATCC 27760@U2MAN3|U2MAN3 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus

Mycobacterium sp Root135@A0A0T1W814|A0A0T1W814 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycobacterium
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Nitrosarchaeum koreense MY1@F9CUM5|F9CUM5 9ARCH~Archaea Thaumarchaeota Nitrosopumilales Nitrosopumilaceae Nitrosarchaeum
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Schaalia turicensis ACS-279-V-Col4@K0ZDY1|K0ZDY1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Schaalia
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Flavonifractor plautii ATCC 29863@G9YP16|G9YP16 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Flavonifractor
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Mucinivorans hirudinis@A0A060R9E4|A0A060R9E4 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Mucinivorans
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Mycolicibacterium diernhoferi@A0A1Q4HH70|A0A1Q4HH70 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
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Chryseobacterium koreense CCUG 49689@A0A0J7IW96|A0A0J7IW96 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Humibacillus sp DSM 29435@A0A1E8CQW4|A0A1E8CQW4 9MICO~Bacteria Actinobacteria Micrococcales Intrasporangiaceae Humibacillus
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Pelagibaca abyssi@A0A1P8UW46|A0A1P8UW46 9RHOB~Bacteria Proteobacteria Alphaproteobacteria Rhodobacterales Rhodobacteraceae Pelagibaca
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Arthrobacter sp YN@A0A221NG52|A0A221NG52 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Arthrobacter
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Candidatus Buchananbacteria bacterium CG10 big fil rev 8 21 14 0 10 33 19@A0A2H0W516|A0A2H0W516 9BACT~Bacteria Candidatus Buchananbacteria

Actinomyces sp oral taxon 175 str F0384@F9PMY1|F9PMY1 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Candidatus Nitrosarchaeum limnium SFB1@F3KKT8|F3KKT8 9ARCH~Archaea Thaumarchaeota Nitrosopumilales Nitrosopumilaceae Nitrosarchaeum
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Calothrix sp NIES-3974@
A0A1Z4NIE5|A0A1Z4NIE5 9CYAN~Bacteria Cyanobacteria Nostocales Rivulariaceae Calothrix
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Macaca nemestrina Pig-tailed macaque@A0A2K6DJA5|A0A2K6DJA5 MACNE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Macaca

Actinomyces marimammalium@A0A1Q5PS67|A0A1Q5PS67 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Pan paniscus Pygmy chimpanzee Bonobo@A0A2R9AT62|A0A2R9AT62 PANPA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hominidae Pan

Kocuria marina@A0A0B0DEB1|A0A0B0DEB1 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria
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Cephaloticoccus capnophilus@A0A139SQD0|A0A139SQD0 9BACT~Bacteria
 Verru
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Rhizobium sp RU36D@A0A1W2BWU1|A0A1W2BWU1 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Rhizobiaceae Rhizobium/Agrobacterium group Rhizobium
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Blastopirellula marina DSM 3645@A3ZZ88|A3ZZ88 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Blastopirellula
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A0A1I3SHN5|A0A1I3SHN5 9SPHI~Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Parapedobacter

archaeon HR03@A0A2H5V763|A0A2H5V763 9ARCH~Archaea
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Corynebacterium sp DNF00584@A0A133ZG27|A0A133ZG27 9CORY~Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Nonomuraea sp ATCC 55076@A0A1V0A978|A0A1V0A978 9ACTN~Bacteria Actinobacteria Streptosporangiales Streptosporangiaceae Nonomuraea
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Nomascus leucogenys Northern white-cheeked gibbon Hylobates leucogenys@G1S7V3|G1S7V3 NOMLE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Hylobatidae Nomascus

Streptomyces decoyicus@A0A0L8LUW8|A0A0L8LUW8 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Streptomyces sp PAN FS17@A0A1H4XLB3|A0A1H4XLB3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Bacteroides sp CAG144@R5YWG2|R5YWG2 9BACE~Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides environmental samples
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Nitrososphaera gargensis strain Ga92@K0IC78|K0IC78 NITGG~Archaea Thaumarchaeota Nitrososphaeria Nitrososphaerales Nitrososphaeraceae Nitrososphaera
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Microbacterium foliorum@A0A0F0KU14|A0A0F0KU14 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Microbacterium
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Paenibacillus sp JCM 10914@V9GG72|V9GG72 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Polaribacter reichenbachii@A0A1B8TWH8|A0A1B8TWH8 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Polaribacter

Balearica regulorum gibbericeps East African grey crowned-crane@A0A087VAR2|A0A087VAR2 BALRE~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Gruiformes Gru
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Bacillus sp KCTC 13219@A0A150YMW5|A0A150YMW5 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Lysinibacillus
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Bulleidia extructa W1219@D2MNA5|D2MNA5 9FIRM~Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Bulleidia
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Nibricoccus aquaticus@A0A290QL23|A0A290QL23 9BACT~Bacteria
 Verru
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Clostridium sp HMP27@A0A099S279|A0A099S279 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Caryophanon tenue@A0A1C0YMG8|A0A1C0YMG8 9BACL~Bacteria Firmicutes Bacilli Bacillales Planococcaceae Caryophanon
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Streptomyces xiamenensis@A0A0F7FWP7|A0A0F7FWP7 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Actinomyces glycerinitolerans@A0A1M4RV17|A0A1M4RV17 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces

Heterocephalus glaber Naked mole rat@G5AKA3|G5AKA3 HETGA~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Glires Rodentia Hystricomorpha Bathyergidae Heterocephalus
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Dyadobacter sp Leaf189@
A0A0Q5TT49|A0A0Q5TT49 9BACT~Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Dyadobacter
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Cryomorphaceae bacterium BACL7 MAG-121220-bin83@
A0A0R2T5P5|A0A0R2T5P5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Cryomorphaceae unclassified Cryomorphaceae

W
oe

se
ia

ce
ae

 b
ac

te
riu

m
@

A
0A

2E
5C

IA
8|

A
0A

2E
5C

IA
8 

9G
A
M

M
~B

ac
te

ria
 P

ro
te

ob
ac

te
ria

 G
am

m
ap

ro
te

ob
ac

te
ria

 C
hr

om
at

ia
le

s 
W

oe
se

ia
ce

ae

P
h
y
s
c
o
m

it
re

lla
 p

a
te

n
s
 s

u
b
s
p
 p

a
te

n
s
 M

o
s
s
@

A
0
A

2
K

1
K

P
B

8
|A

0
A

2
K

1
K

P
B

8
 P

H
Y

P
A

~
E

u
k
a
ry

o
ta

 V
ir
id

ip
la

n
ta

e
 S

tr
e
p
to

p
h
y
ta

 E
m

b
ry

o
p
h
y
ta

 B
ry

o
p
h
y
ta

 B
ry

o
p
h
y
ti
n
a
 B

ry
o
p
s
id

a
 F

u
n
a
ri
id

a
e
 F

u
n
a
ri
a
le

s
 F

u
n
a
ri
a
c
e
a
e
 P

h
y
s
c
o
m

it
re

lla

Thalassospira sp MCCC 1A01428@A0A1X4N3H7|A0A1X4N3H7 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Thalassospira

Actinoalloteichus sp AHM
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Spizellomyces punctatus strain DAOM BR117@
A0A0L0HTQ9|A0A0L0HTQ9 SPIPD~Eukaryota Fungi Fungi incertae sedis Chytridiomycota Chytridiomycetes Spizellomycetales Spizellomycetaceae Spizellomyces
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Saccharibacillus sp O16@A0A209DPP2|A0A209DPP2 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Saccharibacillus

Hoeflea sp IMCC20628@A0A0F7PGF5|A0A0F7PGF5 9RHIZ~Bacteria Proteobacteria Alphaproteobacteria Rhizobiales Phyllobacteriaceae Hoeflea
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Bacillus sp FJAT-27916@A0A0K9G9U3|A0A0K9G9U3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Alistipes sp CAG29@R6Y5P7|R6Y5P7 9BACT~Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Alistipes environmental samples

Candidatus Promineofilum breve@A0A160SY60|A0A160SY60 9CHLR~Bacteria Chloroflexi Ardenticatenia Ardenticatenales Ardenticatenaceae Candidatus Promineofilum
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Bifidobacterium biavatii DSM 23969@A0A087A566|A0A087A566 9BIFI~Bacteria Actinobacteria Bifidobacteriales Bifidobacteriaceae Bifidobacterium
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Roseburia inulinivorans CAG15@R5HMA1|R5HMA1 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Roseburia environmental samples
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Bacteroides thetaiotaomicron strain ATCC 29148/DSM 2079/NCTC 10582/E50/VPI-5482@
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Firmicutes bacterium CAG95@R7N2R9|R7N2R9 9FIRM~Bacteria Firmicutes environmental samples
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Paenibacillus sp GP183@A0A1H4N0H9|A0A1H4N0H9 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Paenibacillus sp FSL R7-277@W4DX34|W4DX34 9BACL~Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Paenibacillus
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Aeromicrobium erythreum@A0A0U4CEL8|A0A0U4CEL8 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Aeromicrobium
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Cellulosimicrobium sp CUA-896@A0A1Q9VR69|A0A1Q9VR69 9MICO~Bacteria Actinobacteria Micrococcales Promicromonosporaceae Cellulosimicrobium
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Brevibacterium yomogidense@A0A1X6XK00|A0A1X6XK00 9MICO~Bacteria Actinobacteria Micrococcales Brevibacteriaceae Brevibacterium
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Actinomyces sp HMSC065F12@A0A1F0QGW9|A0A1F0QGW9 9ACTO~Bacteria Actinobacteria Actinomycetales Actinomycetaceae Actinomyces
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Chryseobacterium sp JM1@A0A086AKF9|A0A086AKF9 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Chryseobacterium
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Sinomonas atrocyanea@A0A127A4R3|A0A127A4R3 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Sinomonas
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Rhinopithecus roxellana Golden snub-nosed monkey Pygathrix roxellana@A0A2K6NQR9|A0A2K6NQR9 RHIRO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Colobinae Rhin
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Sulfurimonas autotrophica strain ATCC BAA-671/DSM 16294/JCM 11897/OK10@E0USJ9|E0USJ9 SULAO~Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Helicobacteraceae Sulfurimonas
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Colinus virginianus Northern bobwhite Tetrao virginianus@A0A226P273|A0A226P273 COLVI~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Archelosauria Archosauria Dinosauria Saurischia Theropoda Coelurosauria Aves Neognathae Galloanserae Gallifo
r
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Lentzea jiangxiensis@A0A1H0EHR9|A0A1H0EHR9 9PSEU~Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Lentzea

Lucilia cuprina Green bottle fly Australian sheep blowfly@
A0A0L0CKA7|A0A0L0CKA7 LUCCU~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Oestroidea Calliphoridae Luciliinae Lucilia

Nitrosococcus oceani strain ATCC 19707/BCRC 17464/NCIMB 11848/C-107@
Q3J7E7|MDH NITOC~Bacteria Proteobacteria Gammaproteobacteria Chromatiales Chromatiaceae Nitrosococcus
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Monodelphis domestica Gray short-ta
iled opossum@F7FCH1|F7FCH1 MONDO~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Metatheria Didelphimorphia Didelphidae Monodelphis
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Canis lupus familiaris Dog Canis familiaris@J9JHZ0|J9JHZ0 CANLF~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi M
ammalia Eutheria Laurasiatheria Carnivora Caniformia Canidae Canis
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Bacillus infantis NRRL B-14911@U5LEC4|U5LEC4 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Ruminococcus flavefaciens 007c@W7UXV4|W7UXV4 RUMFL~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus

Arenibacter palladensis@A0A1M5BG20|A0A1M5BG20 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Arenibacter

Capnocytophaga sp oral taxon 338 str F0234@F0IHK2|F0IHK2 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Capnocytophaga

Ruminococcus sp CAG353@R7L239|R7L239 9FIRM~Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Ruminococcus environmental samples
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Halobacillus sp BBL2006@A0A0B0D4E6|A0A0B0D4E6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Halobacillus
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Parachlamydia sp@
A0A2H9SPL8|A0A2H9SPL8 9BACT~Bacteria
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hlamydiae Parachlamydiales Parachlamydiaceae Parachlamydia

Anoxybacillus flavithermus strain DSM 21510/WK1@B7GGT8|MDH ANOFW~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anoxybacillus

R
o
se

llin
ia

 n
e
ca

trix W
h
ite

 ro
o
t-ro

t fu
n
g
u
s@

A
0
A

1
W

2
T
JX

0
|A

0
A

1
W

2
T
JX

0
 R

O
S

N
E

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 S

o
rd

a
rio

m
yce

te
s X

yla
rio

m
yce

tid
a
e
 X

yla
ria

le
s X

yla
ria

ce
a
e
 R

o
se

llin
ia

G
ib

b
e
re

lla
 n

y
g
a
m

a
i 
B

e
a
n
 r

o
o
t 
ro

t 
d
is

e
a
s
e
 f
u
n
g
u
s
 F

u
s
a
ri
u
m

 n
y
g
a
m

a
i@

A
0
A

2
K

0
U

H
M

6
|A

0
A

2
K

0
U

H
M

6
 G

IB
N

Y
~

E
u
k
a
ry

o
ta

 F
u
n
g
i 
D

ik
a
ry

a
 A

s
c
o
m

y
c
o
ta

 P
e
z
iz

o
m

y
c
o
ti
n
a
 S

o
rd

a
ri
o
m

y
c
e
te

s
 H

y
p
o
c
re

o
m

y
c
e
ti
d
a
e
 H

y
p
o
c
re

a
le

s
 N

e
c
tr

ia
c
e
a
e
 F

u
s
a
ri
u
m

 F
u
s
a
ri
u
m

 f
u
jik

u
ro

i 
s
p
e
c
ie

s
 c

o
m

p
le

x

V
e
rticilliu

m
 d

a
h
lia

e
 stra

in
 V

d
L
s1

7
/A

T
C

C
 M

Y
A

-4
5
7
5
/F

G
S

C
 1

0
1
3
7
 V

e
rticilliu

m
 w

ilt@
G

2
X

7
5
9
|G

2
X

7
5
9
 V

E
R

D
V

~
E

u
ka

ryo
ta

 F
u
n
g
i D

ika
rya

 A
sco

m
yco

ta
 P

e
zizo

m
yco

tin
a
 S

o
rd

a
rio

m
yce

te
s H

yp
o
cre

o
m

yce
tid

a
e
 G

lo
m

e
re

lla
le

s P
le

cto
sp

h
a
e
re

lla
ce

a
e
 V

e
rticilliu

m

Mycolicibacterium wolinskyi@A0A132PUY5|A0A132PUY5 9MYCO~Bacteria Actinobacteria Corynebacteriales Mycobacteriaceae Mycolicibacterium
Kocuria palustris PEL@M2XUI7|M2XUI7 9MICC~Bacteria Actinobacteria Micrococcales Micrococcaceae Kocuria

Proteiniclasticum ruminis@A0A1I5E034|A0A1I5E034 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Proteiniclasticum
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Fusobacterium sp CAG439@R7JF53|R7JF53 9FUSO~Bacteria Fusobacteria Fusobacteriales Fusobacteriaceae Fusobacterium environmental samples

Thermoplasmatales archaeon Gpl@T0N605|T0N605 9EURY~Archaea Euryarchaeota Diaforarchaea group Thermoplasmata Thermoplasmatales
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Clostridium disporicum@A0A173ZA50|A0A173ZA50 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Haloactinobacterium album@A0A1H5CJ46|A0A1H5CJ46 9MICO~Bacteria Actinobacteria Micrococcales Ruaniaceae Haloactinobacterium

N
a
tro

n
o

a
rc

h
a
e

u
m

 p
h
ilip

p
in

e
n
s
e
@

A
0

A
2
8
5
P

4
6
6
|A

0
A

2
8
5
P

4
6
6
 9

E
U

R
Y

~
A

rc
h
a
e
a
 E

u
ry

a
rc

h
a
e
o
ta

 S
te

n
o

s
a
rc

h
a
e

a
 g

ro
u
p

 H
a
lo

b
a
c
te

ria
 H

a
lo

b
a
c
te

ria
le

s
 H

a
lo

b
a
c
te

ria
c
e
a

e

Pisolithus tinctorius M
arx 270@

A0A0C3N631|A0A0C3N631 PISTI~Eukaryota Fungi Dikarya Basidiom
ycota Agaricom

ycotina Agaricom
ycetes Agaricom

ycetidae Boletales Scleroderm
atineae Pisolithaceae Pisolithus

P
re

v
o
te

lla
 s

p
 8

8
5
@

A
0
A

2
6
4
Y

9
R

5
|A

0
A

2
6
4
Y

9
R

5
 9

B
A

C
T

~
B

a
c
te

ri
a
 B

a
c
te

ro
id

e
te

s
 B

a
c
te

ro
id

ia
 B

a
c
te

ro
id

a
le

s
 P

re
v
o
te

lla
c
e
a
e
 P

re
v
o
te

lla
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Bacillus sp MUM 116@A0A1S2QV16|A0A1S2QV16 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Fibrella sp ES10-3-2-2@
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Papio anubis Olive baboon@A0A2I3LEJ1|A0A2I3LEJ1 PAPAN~Eukaryota Metazoa Chordata Craniata Vertebrata Euteleostomi Mammalia Eutheria Euarchontoglires Primates Haplorrhini Catarrhini Cercopithecidae Cercopithecinae Papio

Kitasatospora aureofaciens Streptomyces aureofaciens@A0A1E7MZ09|A0A1E7MZ09 KITAU~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Kitasatospora

Streptomyces sp NTK 937@A0A069JYJ3|A0A069JYJ3 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces

Dermabacter sp HFH0086@S3Y9C8|S3Y9C8 9MICO~Bacteria Actinobacteria Micrococcales Dermabacteraceae Dermabacter
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Clavibacter michiganensis subsp michiganensis@A0A251YYD2|A0A251YYD2 CLAMM~Bacteria Actinobacteria Micrococcales Microbacteriaceae Clavibacter
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Alteribacillus persepolensis@A0A1G8BKT6|A0A1G8BKT6 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Alteribacillus

Cellulomonas flavigena strain ATCC 482/DSM 20109/NCIB 8073/NRS 134@D5UDQ4|D5UDQ4 CELFN~Bacteria Actinobacteria Micrococcales Cellulomonadaceae Cellulomonas

Candidatus Roizmanbacteria bacterium CG2 30 33 16@A0A1J5HEQ5|A0A1J5HEQ5 9BACT~Bacteria Candidatus Roizmanbacteria

Brachybacterium alimentarium@A0A2A3YHN1|A0A2A3YHN1 9MICO~Bacteria Actinobacteria Micrococcales Dermabacteraceae Brachybacterium
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Rhodococcus erythropolis strain PR4/NBRC 100887@C1A2U1|C1A2U1 RHOE4~Bacteria Actinobacteria Corynebacteriales Nocardiaceae Rhodococcus

Flavobacterium psychrophilum strain JIP02/86/ATCC 49511@A6GX11|A6GX11 FLAPJ~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Halobacteriovoraceae bacterium@A0A2E2U9K5|A0A2E2U9K5 9PROT~Bacteria Proteobacteria Oligoflexia Bacteriovoracales Halobacteriovoraceae
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Bacillus persicus@A0A1H7XU09|A0A1H7XU09 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Micropruina glycogenica@A0A2N9JI99|A0A2N9JI99 9ACTN~Bacteria Actinobacteria Propionibacteriales Nocardioidaceae Micropruina
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Propionispora vibrioides@
A0A1H8XMC9|A0A1H8XMC9 9FIRM~Bacteria Firmicutes Negativicutes Selenomonadales Sporomusaceae Propionispora
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Rhodopirellula bahusiensis@A0A2G1WDH0|A0A2G1WDH0 9PLAN~Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Rhodopirellula

Papilio xuthus Asian swallowtail butterfly@
A0A194Q8Z5|A0A194Q8Z5 PAPXU~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Lepidoptera Glossata Ditrysia Papilionoidea Papilionidae Papilioninae Papilio
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Azospirillum sp CAG260@R6HRR9|R6HRR9 9PROT~Bacteria Proteobacteria Alphaproteobacteria Rhodospirillales Rhodospirillaceae Azospirillum environmental samples
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Halanaerobium kushneri@A0A1N6PP41|A0A1N6PP41 9FIRM~Bacteria Firmicutes Clostridia Halanaerobiales Halanaerobiaceae Halanaerobium
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Geobacter daltonii strain DSM 22248/JCM 15807/FRC-32@B9LZ61|LDH GEODF~Bacteria Proteobacteria Deltaproteobacteria Desulfuromonadales Geobacteraceae Geobacter
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Clostridium botulinum strain Eklund 17B/Type B@B2TNF1|B2TNF1 CLOBB~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Folsomia candida Springtail@
A0A226EU24|A0A226EU24 FOLCA~Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Collembola Entomobryomorpha Isotomoidea Isotomidae Proisotominae Folsomia
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Bacillus sp MUM 116@A0A1S2QKC3|A0A1S2QKC3 9BACI~Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Leifsonia sp 21MFCrub11@A0A1H4BN24|A0A1H4BN24 9MICO~Bacteria Actinobacteria Micrococcales Microbacteriaceae Leifsonia

Chloroflexus aurantiacus strain ATCC 29366/DSM 635/J-10-fl@A9WBT6|A9WBT6 CHLAA~Bacteria Chloroflexi Chloroflexia Chloroflexales Chloroflexineae Chloroflexaceae Chloroflexus
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Firmicutes bacterium CAG170@R6LQB7|R6LQB7 9FIRM~Bacteria Firmicutes environmental samples

Aquimarina spongiae@A0A1M6KJY5|A0A1M6KJY5 9FLAO~Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Aquimarina
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Clostridium celatum DSM 1785@L1QCV6|L1QCV6 9CLOT~Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Clostridium
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Streptomyces sp Root369@A0A0Q6Z150|A0A0Q6Z150 9ACTN~Bacteria Actinobacteria Streptomycetales Streptomycetaceae Streptomyces
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Halovenus aranensis A0A1G8VP15 A0A1G8VP15 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Halobacteriaceae Halovenus
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Fluviicola taffensis strain DSM 16823 NCIMB 13979 RW262 F2I9F1 F2I9F1 FLUTR Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Crocinitomicaceae Fluviicola
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Enterococcus faecalis strain ATCC 700802 V583 Q838C9 LDH2 ENTFA Bacteria Firmicutes Bacilli Lactobacillales Enterococcaceae Enterococcus
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Pseudobacteroides cellulosolvens ATCC 35603 DSM 2933 A0A0L6JUR5 A0A0L6JUR5 9FIRM Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Pseudobacteroides
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Holospora undulata HU1 A0A061JHT6 A0A061JHT6 9PROT Bacteria Proteobacteria Alphaproteobacteria Holosporales Holosporaceae Holospora
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Draconibacterium orientale X5DAU6 X5DAU6 9BACT Bacteria Bacteroidetes Bacteroidia Marinilabiliales Prolixibacteraceae Draconibacterium

Mariniradius saccharolyticus AK6 M7Y766 M7Y766 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cyclobacteriaceae Mariniradius

Nautilia profundicola strain ATCC BAA 1463 DSM 18972 AmH B9L5I9 B9L5I9 NAUPA Bacteria Proteobacteria Epsilonproteobacteria Nautiliales Nautiliaceae Nautilia
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Alteribacillus persepolensis A0A1G8EFB0 A0A1G8EFB0 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Alteribacillus
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Fontibacillus panacisegetis A0A1G7GGH8 A0A1G7GGH8 9BACL Bacteria Firmicutes Bacilli Bacillales Paenibacillaceae Fontibacillus
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Methanolacinia petrolearia strain DSM 11571 OCM 486 SEBR 4847 Methanoplanus petrolearius E1RJ09 E1RJ09 METP4 Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanomicrobiaceae Methanolacinia
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Pontibacillus yanchengensis Y32 A0A0A2TEW6 A0A0A2TEW6 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Pontibacillus
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Nitritalea halalkaliphila LW7 I5C4N9 I5C4N9 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cyclobacteriaceae Nitritalea
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Thermodesulforhabdus norvegica A0A1I4T8K6 A0A1I4T8K6 9DELT Bacteria Proteobacteria Deltaproteobacteria Syntrophobacterales Syntrophobacteraceae Thermodesulforhabdus

Lachnospira multipara A0A1H5TVV7 A0A1H5TVV7 9FIRM Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Lachnospira
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Lactobacillus paracasei strain ATCC 334 BCRC 17002 CIP 107868 KCTC 3260 NRRL B 441 Q034V0 Q034V0 LACP3 Bacteria Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus

Nostoc linckia z16 A0A2C6UW14 A0A2C6UW14 NOSLI Bacteria Cyanobacteria Nostocales Nostocaceae Nostoc
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Fibrella aestuarina BUZ 2 I0KER4 I0KER4 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Fibrella

Joostella marina DSM 19592 I3C690 I3C690 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Joostella
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Salinivirga cyanobacteriivorans A0A0S2I2Z7 A0A0S2I2Z7 9BACT Bacteria Bacteroidetes Bacteroidia Marinilabiliales Salinivirgaceae Salinivirga
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Lachnoanaerobaculum saburreum A0A134A0D6 A0A134A0D6 9FIRM Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Lachnoanaerobaculum

Candidatus Xenolissoclinum pacificiensis L6 W
2V2E3 W

2V2E3 9RICK Bacteria Proteobacteria Alphaproteobacteria Rickettsiales Anaplasmataceae Candidatus Xenolissoclinum

Flavisolibacter tropicus A0A172U169 A0A172U169 9BACT Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Flavisolibacter
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archaeon HR06 A0A2H5VE08 A0A2H5VE08 9ARCH Archaea

Capnocytophaga cynodegmi A0A0B7H4R2 A0A0B7H4R2 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Capnocytophaga
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Enterococcus faecalis strain ATCC 700802 V583 Q839C1 LDH1 ENTFA Bacteria Firmicutes Bacilli Lactobacillales Enterococcaceae Enterococcus
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Flavobacterium reichenbachii A0A085ZNZ2 A0A085ZNZ2 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavobacterium
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Flavivirga eckloniae A0A2K9PTN9 A0A2K9PTN9 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Flavivirga
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Siccationidurans arizonensis A0A1I5YTF1 A0A1I5YTF1 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Hymenobacteraceae Siccationidurans
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Reichenbachiella faecimaris A0A1W2GPG5 A0A1W2GPG5 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Reichenbachiella
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Peptoanaerobacter stomatis G9WZN5 G9WZN5 9FIRM Bacteria Firmicutes Clostridia Clostridiales Peptostreptococcaceae Peptoanaerobacter
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Monoglobus pectinilyticus A0A2K9P2R4 A0A2K9P2R4 9FIRM Bacteria Firmicutes Clostridia Clostridiales Monoglobus
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Halorubrum sodomense A0A1I6FK09 A0A1I6FK09 HALSD Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Halorubraceae Halorubrum
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Desulfonatronum thiosulfatophilum A0A1G6CKY0 A0A1G6CKY0 9DELT Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfonatronaceae Desulfonatronum

Prauserella marina A0A222VN60 A0A222VN60 9PSEU Bacteria Actinobacteria Pseudonocardiales Pseudonocardiaceae Prauserella
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Dictyoglomus turgidum strain Z 1310 DSM 6724 B8DZQ2 B8DZQ2 DICTD Bacteria Dictyoglomi Dictyoglomales Dictyoglomaceae Dictyoglomus
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M
icr

om
onosp

ora
 e

ch
inaura

ntia
ca

 A
0A1C5GPM

1 A
0A1C5GPM

1 9
ACTN B

acte
ria

 A
cti

nobacte
ria

 M
icr

om
onosp

ora
les M

icr
om

onosp
ora

ce
ae M

icr
om

onosp
ora

C
andidatus B

athyarchaeota archaeon R
B
G
 13 46 16b A

0A
1F5C

N
20

A
0A

1F5C
N
20 9A

R
C
H
 A

rchaea C
andidatus B

athyarchaeota

A
n
ta

rc
to

b
a
c
te

r h
e
lio

th
e
rm

u
s
 A

0
A

2
2
2
E

3
R

4
 A

0
A

2
2
2
E

3
R

4
 9

R
H

O
B

 B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h

a
p
ro

te
o

b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o

d
o
b
a
c
te

ra
c
e
a
e
 A

n
ta

rc
to

b
a

c
te

r

Geobacillus kaustophilus strain HTA426 Q5L2S0 LDH GEOKA Bacteria Firmicutes Bacilli Bacillales Bacillaceae Geobacillus Geobacillus thermoleovorans group
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Ulvibacter litoralis A0A1G7BTV2 A0A1G7BTV2 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Ulvibacter
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Halovivax ruber strain DSM 18193 JCM 13892 XH 70 L0IG50 L0IG50 HALRX Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Halovivax
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Bacillus subtilis strain 168 P13714 LDH BACSU Bacteria Firmicutes Bacilli Bacillales Bacillaceae Bacillus
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Cytophaga hutchinsonii strain ATCC 33406 NCIMB 9469 Q11QQ3 MDH CYTH3 Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Cytophaga
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Ruminococcus torques L2 14 D4LZP9 D4LZP9 9FIRM Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Blautia
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Haladaptatus sp R4 A0A161XP56 A0A161XP56 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Halobacteriaceae Haladaptatus
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Halostagnicola larsenii XH 48 W0JU82 W0JU82 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Halostagnicola
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Solitalea canadensis strain ATCC 29591 DSM 3403 NBRC 15130 NCIMB 12057 USAM 9D Flexibacter canadensis H8KXU3 H8KXU3 SOLCM Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Solitalea
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Barnesiella viscericola DSM 18177 W0EQ97 W0EQ97 9BACT Bacteria Bacteroidetes Bacteroidia Bacteroidales Barnesiellaceae Barnesiella

P
a
n
n
o
n
ib

a
c
te

r p
h
ra

g
m

ite
tu

s
 A

0
A

0
U

3
N

Z
C

0
 A

0
A

0
U

3
N

Z
C

0
 9

R
H

O
B

 B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 P

a
n
n
o
n
ib

a
c
te

r

Halostagnicola larsenii XH 48 W0JU22 W0JU22 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Halostagnicola

Halobacterium salinarum strain ATCC 700922 JCM 11081 NRC 1 Halobacterium halobium Q9HMV8 MDH HALSA Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Halobacteriaceae Halobacterium
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Ferroglobus placidus strain DSM 10642 AEDII12DO D3S075 D3S075 FERPA Archaea Euryarchaeota Archaeoglobi Archaeoglobales Archaeoglobaceae Ferroglobus

Candidatus Bathyarchaeota archaeon B26 2 A0A151BJR3 A0A151BJR3 9ARCH Archaea Candidatus Bathyarchaeota
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Mangrovimonas yunxiaonensis A0A084TIW2 A0A084TIW2 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Mangrovimonas
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Pelotomaculum thermopropionicum strain DSM 13744 JCM 10971 SI A5D487 A5D487 PELTS Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Pelotomaculum
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Halobellus clavatus A0A1H3KQG8 A0A1H3KQG8 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Haloferacaceae Halobellus
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Solobacterium moorei F0204 E7MMB0 E7MMB0 9FIRM Bacteria Firm
icutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Solobacterium
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Pseudozobellia thermophila A0A1M6HGC0 A0A1M6HGC0 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Pseudozobellia
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Pyrobaculum arsenaticum strain DSM 13514 JCM 11321 A4WL58 A4WL58 PYRAR Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Pyrobaculum

Halalkalicoccus jeotgali strain DSM 18796 CECT 7217 JCM 14584 KCTC 4019 B3 D8JCX5 D8JCX5 HALJB Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Halobacteriaceae Halalkalicoccus
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Pontibacter akesuensis A0A1I7K1F4 A0A1I7K1F4 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Hymenobacteraceae Pontibacter
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Cnuella takakiae A0A1M5FXJ3 A0A1M5FXJ3 9BACT Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Cnuella

Holdemanella biformis DSM 3989 B7C797 B7C797 9FIRM Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Holdemanella

Filimonas lacunae A0A173MLU7 A0A173MLU7 9BACT Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Filimonas
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Helcococcus kunzii ATCC 51366 H3NN98 H3NN98 9FIRM Bacteria Firmicutes Tissierellia Tissierellales Peptoniphilaceae Helcococcus
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Thermincola potens strain JR D5XCJ2 D5XCJ2 THEPJ Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Thermincola
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Tangfeifania diversioriginum A0A1M6GP67 A0A1M6GP67 9BACT Bacteria Bacteroidetes Bacteroidia Marinilabiliales Prolixibacteraceae Tangfeifania

Vagococcus fluvialis bH819 A0A1X6WP42 A0A1X6WP42 9ENTE Bacteria Firmicutes Bacilli Lactobacillales Enterococcaceae Vagococcus
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Mucinivorans hirudinis A0A060R9E4 A0A060R9E4 9BACT Bacteria Bacteroidetes Bacteroidia Bacteroidales Rikenellaceae Mucinivorans
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Nitrosopumilus maritimus strain SCM1 A9A450 MDH NITMS Archaea Thaumarchaeota Nitrosopumilales Nitrosopumilaceae Nitrosopumilus
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Natronococcus occultus SP4 L0K5R3 L0K5R3 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Natronococcus
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Planifilum fulgidum A0A1I2NCS9 A0A1I2NCS9 9BACL Bacteria Firmicutes Bacilli Bacillales Thermoactinomycetaceae Planifilum

Wenyingzhuangia fucanilytica A0A1B1Y8I2 A0A1B1Y8I2 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Wenyingzhuangia
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Parafilimonas terrae A0A1I5UT44 A0A1I5UT44 9BACT Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Parafilimonas

Coniochaeta ligniaria NRRL 30616 A0A1J7J8K6 A0A1J7J8K6 9PEZI Eukaryota Fungi Dikarya Ascomycota Pezizomycotina Sordariomycetes Sordariomycetidae Coniochaetales Coniochaetaceae Coniochaeta
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Candidatus Bathyarchaeota archaeon CG07 land 8 20 14 0 80 47 9 A0A2H9LK78 A0A2H9LK78 9ARCH Archaea Candidatus Bathyarchaeota

Schleiferia thermophila str Yellowstone A0A085L4Q5 A0A085L4Q5 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Schleiferiaceae Schleiferia
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Tissierella praeacuta DSM 18095 A0A1M4TIG7 A0A1M4TIG7 9FIRM Bacteria Firmicutes Tissierellia Tissierellales Tissierellaceae Tissierella
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Spirosoma linguale strain ATCC 33905 DSM 74 LMG 10896 D2QMR3 D2QMR3 SPILD Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Spirosoma
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Desulfonispora thiosulfatigenes DSM 11270 A0A1W1V741 A0A1W1V741 DESTI Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfonispora

Salinimicrobium sediminis A0A285X642 A0A285X642 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Salinimicrobium

Methanofollis liminatans DSM 4140 J1L2Z3 J1L2Z3 9EURY Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanomicrobiaceae Methanofollis
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Anaerotruncus colihominis DSM 17241 B0PHK6 B0PHK6 9FIRM Bacteria Firmicutes Clostridia Clostridiales Ruminococcaceae Anaerotruncus
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Pustulibacterium marinum A0A1I7FWM0 A0A1I7FWM0 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Pustulibacterium
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Heliobacterium modesticaldum strain ATCC 51547 Ice1 B0TC12 B0TC12 HELMI Bacteria Firmicutes Clostridia Clostridiales Heliobacteriaceae Heliobacterium
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Bacteroides fragilis strain ATCC 25285 DSM 2151 JCM 11019 NCTC 9343 Q5L8Z8 MDH BACFN Bacteria Bacteroidetes Bacteroidia Bacteroidales Bacteroidaceae Bacteroides
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Dysgonomonas macrotermitis A0A1M5DW13 A0A1M5DW13 9BACT Bacteria Bacteroidetes Bacteroidia Bacteroidales Dysgonamonadaceae Dysgonomonas

Effusibacillus lacus A0A292YQ24 A0A292YQ24 9BACL Bacteria Firmicutes Bacilli Bacillales Alicyclobacillaceae Effusibacillus
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Bulleidia extructa W1219 D2MNA5 D2MNA5 9FIRM Bacteria Firm
icutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Bulleidia
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Domibacillus aminovorans A0A177L7E2 A0A177L7E2 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Domibacillus

W
e
isse

lla
 co

n
fu

sa
 L

B
A

E
 C

3
9
 2

H
1
X

5
9
8
 H

1
X

5
9
8
 W

E
IC

O
 B

a
cte

ria
F

irm
icu

te
s B

a
cilli L

a
cto

b
a
cilla

le
s L

e
u
co

n
o
sto

ca
ce

a
e
 W

e
isse

lla

D
eferribacter desulfuricans strain D

SM
 14783 JC

M
 11476 N

BR
C
 101012 SSM

1 D
3PC

R
8 D

3PC
R
8 D

EFD
S Bacteria D

eferribacteres D
eferribacterales D

eferribacteraceae D
eferribacter

Caldivirga maquilingensis strain ATCC 700844 DSM 13496 JCM 10307 IC 167 A8MAC1 MDH CALMQ Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Caldivirga
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Thermoanaerobacterium sp RBIITD A0A285BEM3 A0A285BEM3 9FIRM Bacteria Firmicutes Clostridia Thermoanaerobacterales Thermoanaerobacterales Family IIIIncertae Sedis Thermoanaerobacterium
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Gillisia limnaea DSM 15749 H2BY90 H2BY90 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Gillisia

Terrisporobacter othiniensis A0A0B3WLU1 A0A0B3WLU1 9FIRM Bacteria Firmicutes Clostridia Clostridiales Peptostreptococcaceae Terrisporobacter
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Propionispora vibrioides A0A1H8XMC9 A0A1H8XMC9 9FIRM Bacteria Firmicutes Negativicutes Selenomonadales Sporomusaceae Propionispora
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Maribacter arcticus A0A1T4ZRI9 A0A1T4ZRI9 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Maribacter
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Owenweeksia hongkongensis strain DSM 17368 CIP 108786 JCM 12287 NRRL B 23963 UST20020801 G8R7F2 G8R7F2 OWEHD Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Cryomorphaceae Owenweeksia
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Listeria fleischmannii subsp coloradonensis H7F3L3 H7F3L3 9LIST Bacteria Firmicutes Bacilli Bacillales Listeriaceae Listeria

Desulfonispora thiosulfatigenes DSM 11270 A0A1W1UJA7 A0A1W1UJA7 DESTI Bacteria Firmicutes Clostridia Clostridiales Peptococcaceae Desulfonispora
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Flectobacillus sp BAB 3569 A0A267T5I3 A0A267T5I3 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Flectobacillus
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Algoriphagus boritolerans DSM 17298 JCM 18970 A0A1H5T625 A0A1H5T625 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cyclobacteriaceae Algoriphagus
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Alicyclobacillus acidoterrestris strain ATCC 49025 DSM
 3922 CIP 106132 NCIM

B 13137 GD3B
T0BE41 T0BE41 ALIAG Bacteria Firm

icutes Bacilli Bacillales Alicyclobacillaceae Alicyclobacillus

C
o

m
a

m
o

n
a

s
 te

rrig
e

n
a

 A
0

A
2

A
7

U
R

H
1

 A
0

A
2

A
7

U
R

H
1

 C
O

M
T

R
 B

a
c
te

ria
 P

ro
te

o
b

a
c
te

ria
 B

e
ta

p
ro

te
o

b
a

c
te

ria
 B

u
rk

h
o

ld
e

ria
le

s
 C

o
m

a
m

o
n

a
d

a
c
e

a
e

 C
o

m
a

m
o

n
a

s

C
andidatus E

ndolissoclinum
 faulkneri L5 V

9T
W

88 V
9T

W
88 9P

R
O

T
 B

acteria P
roteobacteria A

lphaproteobacteria R
hodospirillales R

hodospirillaceae C
andidatus E

ndolissoclinum

Thermophagus xiamenensis A0A1I1Y9R9 A0A1I1Y9R9 9BACT Bacteria Bacteroidetes Bacteroidia Marinilabiliales Marinilabiliaceae Thermophagus

P
s
e
u
d
o

v
ib

ri
o

 a
x
in

e
lla

e
 A

0
A

1
6
5
Z

7
5
1

 A
0
A

1
6
5
Z

7
5
1

 9
R

H
O

B
 B

a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h

a
p
ro

te
o

b
a
c
te

ri
a

 R
h
o
d
o
b
a
c
te

ra
le

s
 R

h
o

d
o
b
a
c
te

ra
c
e
a
e
 P

s
e

u
d
o
v
ib

ri
o

T
e
s
s
a
ra

c
o
c
c
u
s
 f
la

v
e
s
c
e
n
s
 A

0
A

1
Q

2
C

W
8
2
 A

0
A

1
Q

2
C

W
8
2
 9

A
C

T
N

 B
a
c
te

ri
a
 A

c
ti
n
o
b
a
c
te

ri
a
 P

ro
p
io

n
ib

a
c
te

ri
a
le

s
 P

ro
p
io

n
ib

a
c
te

ri
a
c
e
a
e

T
e
s
s
a
ra

c
o
c
c
u
s

Haloplasma contractile SSD 17B U2DVD6 U2DVD6 9BACT Bacteria Haloplasmatales Haloplasmataceae Haloplasma

Therm
osinus carboxydivorans Nor1 A1HSK3 A1HSK3 9FIRM

 Bacteria Firm
icutes Negativicutes Selenom

onadales Sporom
usaceae Therm

osinus

Telm
atospirillum

 siberiense A
0A

2N
3P

Y
S
4 A

0A
2N

3P
Y
S
4 9P

R
O

T B
acteria P

roteobacteria A
lphaproteobacteria R

hodospirillales R
hodospirillaceae Telm

atospirillum

Rufibacter tib
etensis A0A0P0CGA0 A0A0P0CGA0 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Hymenobacteraceae Rufibacter

Mesocestoides corti 
A0A0R3U474 A0A0R3U474 9CEST E

ukaryota M
etazoa P

latyhelm
inthes C

estoda E
ucestoda C

yclophyllid
ea M

esocestoididae M
esocestoides

Y
o
o
n
ia

 v
e
s
tf
o
ld

e
n
s
is

 A
0
A

1
Y

0
E

F
4
2
 A

0
A

1
Y

0
E

F
4
2
 9

R
H

O
B

 B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h
a
p
ro

te
o
b
a
c
te

ri
a
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 Y

o
o
n
ia

Microscilla marina ATCC 23134 A1ZZU2 A1ZZU2 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Microscillaceae Microscilla
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Clostridium thermocellum strain ATCC 27405 DSM 1237 NBRC 103400 NCIMB 10682 NRRL B 4536 VPI 7372 Ruminiclostridium thermocellum Q8KQC4 LDH CLOTH Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Hungateiclostridium
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Ohtaekwangia koreensis A0A1T5IUX8 A0A1T5IUX8 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Ohtaekwangia

Weissella confusa LBAE C39 2 H1X7T4 H1X7T4 WEICO Bacteria Firmicutes Bacilli Lactobacillales Leuconostocaceae Weissella

Caldiarchaeum subterraneum E6N770 E6N770 CALS0 Archaea Thaumarchaeota unclassified Thaumarchaeota Candidatus Caldiarchaeum
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Lactobacillus plantarum strain ATCC BAA 793 NCIMB 8826 WCFS1 P59390 LDH2 LACPL Bacteria Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus
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Tepidibacillus decaturensis A0A135L174 A0A135L174 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Tepidibacillus

Candidatus Bathyarchaeota archaeon RBG 13 46 16b A0A1F5CVF0 A0A1F5CVF0 9ARCH Archaea Candidatus Bathyarchaeota
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Viridibacillus arenosi FSL R5 213 W4F8I4 W4F8I4 9BACL Bacteria Firmicutes Bacilli Bacillales Planococcaceae Viridibacillus
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Geoglobus ahangari A0A0F7IK15 A0A0F7IK15 9EURY Archaea Euryarchaeota Archaeoglobi Archaeoglobales Archaeoglobaceae Geoglobus

Xanthomarina gelatinilytica M7MJU8 M7MJU8 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Xanthomarina
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Turicibacter sanguinis PC909 D4W8V3 D4W8V3 9FIRM Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Turicibacter
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Ekhidna lutea A0A239M4C9 A0A239M4C9 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Ekhidna
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Catalinimonas alkaloidigena A0A1G9RKY4 A0A1G9RKY4 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Catalimonadaceae Catalinimonas
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Simonsiella muelleri ATCC 29453 V9H7P3 V9H7P3 9NEIS Bacteria Proteobacteria Betaproteobacteria Neisseriales Neisseriaceae Simonsiella
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Methanoregula boonei strain DSM 21154 JCM 14090 6A8 A7I7B6 A7I7B6 METB6 Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanoregulaceae Methanoregula
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Candidatus Bathyarchaeota archaeon B26 1 A0A151BRM9 A0A151BRM9 9ARCH Archaea Candidatus Bathyarchaeota

Galbibacter marinus K2PTQ8 K2PTQ8 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Galbibacter

Ornithinibacillus halophilus A0A1M5KK17 A0A1M5KK17 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Ornithinibacillus

Sulfurospirillum deleyianum strain ATCC 51133 DSM 6946 5175 D1B1Z2 D1B1Z2 SULD5 Bacteria Proteobacteria Epsilonproteobacteria Campylobacterales Campylobacteraceae Sulfurospirillum
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Catonella morbi ATCC 51271 V2XQQ9 V2XQQ9 9FIRM Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Catonella

C
e
to

b
a
c
te

riu
m

 c
e
ti A

0
A

1
T

4
P

8
6
2
 A

0
A

1
T

4
P

8
6
2
 9

F
U

S
O

 B
a
c
te

ria
 F

u
s
o
b
a
c
te

ria
 F

u
s
o
b
a
c
te

ria
le

s
 F

u
s
o
b
a
c
te

ria
c
e
a
e
 C

e
to

b
a
c
te

riu
m

Candidatus Micrarchaeota archaeon CG1 02 55 22 A0A1J4UR53 A0A1J4UR53 9ARCH Archaea Candidatus Micrarchaeota
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Cyclobacterium qasimii M12 11B S7V4V1 S7V4V1 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cyclobacteriaceae Cyclobacterium
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Phaeodactylibacter xiamenensis A0A098S8M1 A0A098S8M1 9BACT Bacteria Bacteroidetes Saprospiria Saprospirales Haliscomenobacteraceae Phaeodactylibacter

Trichococcus ilyis A0A143Z2Z8 A0A143Z2Z8 9LACT Bacteria Firmicutes Bacilli Lactobacillales Carnobacteriaceae Trichococcus
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Lactobacillus paracasei strain ATCC 334 BCRC 17002 CIP 107868 KCTC 3260 NRRL B 441 Q03BE6 Q03BE6 LACP3 Bacteria Firmicutes Bacilli Lactobacillales Lactobacillaceae Lactobacillus
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Rhodohalobacter barkolensis A0A2N0VLU1 A0A2N0VLU1 9BACT Bacteria Balneolaeota Balneolia Balneolales Balneolaceae Rhodohalobacter

Candidatus Bathyarchaeota archaeon CG 4 8 14 3 um filter 42 8 A0A2H9N860 A0A2H9N860 9ARCH Archaea Candidatus Bathyarchaeota
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Entomoplasma melaleucae A0A2K8NX38 A0A2K8NX38 9MOLU Bacteria Tenericutes Mollicutes Entomoplasmatales Entomoplasmataceae Entomoplasma
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Muricauda ruestringensis strain DSM 13258 CIP 107369 LMG 19739 B1 G2PSS8 G2PSS8 MURRD Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Muricauda
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Pyrobaculum aerophilum strain ATCC 51768 IM2 DSM 7523 JCM 9630 NBRC 100827 Q8ZVB2 MDH PYRAE Archaea Crenarchaeota Thermoprotei Thermoproteales Thermoproteaceae Pyrobaculum
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Haloarchaeobius iranensis A0A1G9SNK1 A0A1G9SNK1 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Halobacteriaceae Haloarchaeobius
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Corynebacterium glutamicum strain ATCC 13032 DSM 20300 JCM 1318 LMG 3730 NCIMB 10025 Q8NLN0 LDH CORGL Bacteria Actinobacteria Corynebacteriales Corynebacteriaceae Corynebacterium
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Proteiniclasticum ruminis A0A1I5E034 A0A1I5E034 9CLOT Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Proteiniclasticum
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Natrialba asiatica strain ATCC 700177 DSM 12278 JCM 9576 FERM P 10747 NBRC 102637 172P1 M0B331 M0B331 NATA1 Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Natrialba
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Pseudobacteroides cellulosolvens ATCC 35603 DSM 2933 A0A0L6JKG5 A0A0L6JKG5 9FIRM Bacteria Firmicutes Clostridia Clostridiales Hungateiclostridiaceae Pseudobacteroides
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Ornithobacterium rhinotracheale strain ATCC 51463 DSM 15997 CCUG 23171 CIP 104009 LMG 9086 I3ZYQ7 I3ZYQ7 ORNRL Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Ornithobacterium

Aeribacillus pallidus A0A165XI75 A0A165XI75 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Aeribacillus

C
an

di
da

tu
s 

M
ag

ne
to

m
or

um
 s

p 
H
K
 1

 A
0A

0M
9E

C
D
1 

A
0A

0M
9E

C
D
1 

9D
E
LT

 B
ac

te
ria

 P
ro

te
ob

ac
te

ria
 D

el
ta

pr
ot

eo
ba

ct
er

ia
 D

es
ul

fo
ba

ct
er

al
es

 D
es

ul
fo

ba
ct

er
ac

ea
e 

C
an

di
da

tu
s 

M
ag

ne
to

m
or

um

Petrotoga m
obilis strain DSM

 10674 SJ95 A9BG
Z9 LDH PETM

O
 Bacteria Therm

otogae Petrotogales Petrotogaceae Petrotoga

Defluviitoga tunisiensis A0A0C7NN91 A0A0C7NN91 DEFTU Bacteria Therm
otogae Petrotogales Petrotogaceae Defluviitoga

H
alobacteroides halobius strain ATC

C
 35273 D

S
M

 5150 M
D
 1 L0K

5P
2 L0K

5P
2 H

A
LH

C
 B

acteria Firm
icutes C

lostridia H
alanaerobiales H

alobacteroidaceae H
alobacteroides

Nostoc lin
ckia z16 A0A2C6WBK7 A0A2C6WBK7 NOSLI B

acteria
 Cyanobacteria

 Nostocales Nostocaceae Nostoc

Lactonifactor lo
ngoviformis DSM 17459 A0A1M4Y132 A0A1M4Y132 9CLOT Bacteria Firm

icutes Clostrid
ia Clostrid

iales Clostrid
iaceae Lactonifactor

candidate division MSBL1 archaeon SCGC AAA261G05 A0A133VCI0 A0A133VCI0 9EURY Archaea Euryarchaeota candidate division MSBL1

B
ra

n
ch

iib
iu

s 
sp

 N
Y

1
6
 3

4
6
2
 2

 A
0
A

1
5
1
B

W
Y

7
 A

0
A

1
5
1
B

W
Y

7
 9

M
IC

O
 B

a
ct

e
ri
a
 A

ct
in

o
b
a
ct

e
ri
a
 M

ic
ro

co
cc

a
le

s 
D

e
rm

a
co

cc
a
ce

a
e
 B

ra
n
ch

iib
iu

s

M
eth

anosa
rc

in
a m

aze
i s

tra
in

 A
TCC B

AA 1
59 D

SM
 3

647 G
oe1 G

o1 J
CM

 1
1833 O

CM
 8

8 M
eth

anosa
rc

in
a fr

isi
a Q

8PVJ7
 M

DH M
ETM

A A
rc

haea E
ury

arc
haeota

 S
te

nosa
rc

haea g
ro

up M
eth

anom
icr

obia
 M

eth
anosa

rc
in

ale
s 

M
eth

anosa
rc

in
ace

ae M
eth

anosa
rc

in
a

C
an

di
da

tu
s 

P
ac

eb
ac

te
ria

 b
ac

te
riu

m
 C

G
 4

 1
0 

14
 0

 8
 u

m
 fi

lte
r 
42

 1
4 

A
0A

2M
7Q

X
G

8 
A
0A

2M
7Q

X
G

8 
9B

A
C

T
 B

ac
te

ria
 C

an
di

da
tu

s 
P
ac

eb
ac

te
ria

Selenomonas ruminantium subsp lactilytica strain NBRC 103574 TAM6421 I0GS79 I0GS79 SELRL Bacteria Firmicutes Negativicutes Selenomonadales Selenomonadaceae Selenomonas

C
o
g
n
a
ti
y
o
o
n
ia

 k
o
re

e
n
s
is

 A
0
A

1
I0

Q
N

L
3
 A

0
A

1
I0

Q
N

L
3
 9

R
H

O
B

 B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h
a
p
ro

te
o
b
a
c
te

ri
a
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 C

o
g
n
a
ti
y
o
o
n
ia

Gemella haemolysans ATCC 10379 C5NVV2 C5NVV2 9BACL Bacteria Firmicutes Bacilli Bacillales Bacillales Family XIIncertae Sedis Gemella

Tolypothrix
 bouteille

i V
B521301 A0A0C1NJW9 A0A0C1NJW9 9CYAN Bacteria

 Cyanobacteria
 Nostocales Tolypothric

haceae Tolypothrix

F
la

v
im

a
ri
c
o
la

 m
a
ri
n
u
s
 A

0
A

2
3
8
L
9
I0

 A
0
A

2
3
8
L
9
I0

 9
R

H
O

B
 B

a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h
a
p
ro

te
o
b
a
c
te

ri
a
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 F

la
v
im

a
ri
c
o
la

P
a
lu

d
is

p
h
a
e
ra

 b
o
re

a
lis

 A
0
A

1
U

7
C

V
K

2
 A

0
A

1
U

7
C

V
K

2
 9

B
A

C
T
 B

a
ct

e
ri
a
 P

la
n
ct

o
m

yc
e
te

s 
P

la
n
ct

o
m

yc
e
tia

 P
la

n
ct

o
m

yc
e
ta

le
s 

Is
o
sp

h
a
e
ra

ce
a
e
 P

a
lu

d
is

p
h
a
e
ra

Caldisphaera lagunensis strain DSM 15908 JCM 11604 IC 154 L0AAP9 L0AAP9 CALLD Archaea Crenarchaeota Thermoprotei Acidilobales Caldisphaeraceae Caldisphaera

M
idichloria m

itochondrii strain IricVA
 F

7X
X
08 F

7X
X
08 M

ID
M

I B
acteria P

roteobacteria A
lphaproteobacteria R

ickettsiales C
andidatus M

idichloriaceae C
andidatus M

idichloria

O
s
c
ill

o
c
h
lo

ri
s
 t
ri
c
h
o
id

e
s
 D

G
 6

 E
1
II
3
0
 E

1
II
3
0
 9

C
H

L
R

 B
a
c
te

ri
a
 C

h
lo

ro
fl
e
x
i 
C

h
lo

ro
fl
e
x
ia

 C
h
lo

ro
fl
e
x
a
le

s
 C

h
lo

ro
fl
e
x
in

e
a
e
 O

s
c
ill

o
c
h
lo

ri
d
a
c
e
a
e
 O

s
c
ill

o
c
h
lo

ri
s

Desulfonatronospira thiodismutans ASO3 1 D6SLF7 D6SLF7 9DELT Bacteria Proteobacteria Deltaproteobacteria Desulfovibrionales Desulfohalobiaceae Desulfonatronospira

O
ce

an
ith

er
m

us
 p

ro
fu

nd
us

 s
tra

in
 D

S
M

 1
49

77
 N

B
R
C
 1

00
41

0 
V
K
M

 B
 2

27
4 

50
6 

E
4U

8E
1 

E
4U

8E
1 

O
C
E
P
5 

B
ac

te
ria

 D
ei

no
co

cc
us

 T
he

rm
us

 D
ei

no
co

cc
i T

he
rm

al
es

 T
he

rm
ac

ea
e 

O
ce

an
ith

er
m

us

G
e
m

m
o
b

a
c
te

r 
m

e
g

a
te

ri
u
m

 A
0
A

1
N

7
K

D
Y

1
 A

0
A

1
N

7
K

D
Y

1
 9

R
H

O
B

 B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h

a
p
ro

te
o

b
a
c
te

ri
a
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o

d
o
b
a
c
te

ra
c
e
a
e
 G

e
m

m
o
b
a
c
te

r

O
c
e
a
n
ic

e
lla

 a
c
ti
g
n
is

 A
0
A

1
M

7
S

X
Q

5
 A

0
A

1
M

7
S

X
Q

5
 9

R
H

O
B

 B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h
a
p
ro

te
o
b
a
c
te

ri
a
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 O

c
e
a
n
ic

e
lla

B
a
s
id

io
b
o
lu

s
 m

e
ris

to
s
p
o
ru

s
 C

B
S

 9
3
1
7
3
 A

0
A

1
Y

1
Y

7
K

2
 A

0
A

1
Y

1
Y

7
K

2
 9

F
U

N
G

 E
u
k
a
ry

o
ta

 F
u
n
g
i F

u
n
g

i in
c
e
rta

e
 s

e
d
is

 Z
o
o
p
a
g
o
m

y
c
o
ta

 E
n
to

m
o
p
h
th

o
ro

m
y
c
o
tin

a
 B

a
s
id

io
b
o
lo

m
y
c
e
te

s
 B

a
s
id

io
b
o
la

le
s
 B

a
s
id

io
b
o
la

c
e
a
e
 B

a
s
id

io
b
o
lu

s

Anaeromicrobium sediminis A0A267M8H1 A0A267M8H1 9CLOT Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Anaeromicrobium

Loxo
donta

 a
fri

ca
na A

fri
ca

n e
lephant G

3T790 G
3T790 L

OXAF E
uka

ry
ota

 M
eta

zo
a C

hord
ata

 C
ra

niata
 V

erte
bra

ta
 E

ute
leosto

m
i M

am
m

alia
 E

uth
eria

 A
fro

th
eria

 P
ro

bosc
idea E

lephantid
ae L

oxo
donta

P
ro

st
he

co
ch

lo
ris

 a
es

tu
ar

ii 
st

ra
in

 D
S
M

 2
71

 S
K
 4

13
 B

4S
9F

1 
M

D
H
 P

R
O

A
2 

B
ac

te
ria

 C
hl

or
ob

i C
hl

or
ob

ia
 C

hl
or

ob
ia

le
s 

C
hl

or
ob

ia
ce

ae
 P

ro
st

he
co

ch
lo

ris

Oscilla
toria

 acuminata P
CC 6304 K

9TQZ6 K
9TQZ6 9CYAN B

acteria
 C

yanobacteria
 O

scilla
torio

phycideae O
scilla

toria
les O

scilla
toria

ceae O
scilla

toria

B
abesia bovis Q

7Z0X
7 Q

7Z0X
7 B

A
B
B
O

 E
ukaryota A

lveolata A
picom

plexa A
conoidasida P

iroplasm
ida B

abesiidae B
abesia

Halococcus morrhuae DSM 1307 M0MI30 M0MI30 HALMO Archaea Euryarchaeota Stenosarchaea group Halobacteria Halobacteriales Halococcaceae Halococcus

C
aenispirillum

 bisanense A
0A

286G
IG

2 A
0A

286G
IG

2 9P
R

O
T
 B

acteria P
roteobacteria A

lphaproteobacteria R
hodospirillales R

hodospirillaceae C
aenispirillum

Halobacteroides halobius strain ATCC 35273 DSM 5150 MD 1 L0K5U1 L0K5U1 HALHC Bacteria Firmicutes Clostridia Halanaerobiales Halobacteroidaceae Halobacteroides

D
e
s
u
lf
u
ri
b
a
c
ill

u
s
 s

ti
b
iia

rs
e
n
a
ti
s
 A

0
A

1
E

5
L
3
L
3
 A

0
A

1
E

5
L
3
L
3
 9

B
A

C
L
 B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 B

a
c
ill

i 
B

a
c
ill

a
le

s
 D

e
s
u
lf
u
ri
b
a
c
ill

u
s

Kordia algicida OT 1 A9E2G9 A9E2G9 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Kordia

O
lig

o
tro

p
h
a
 ca

rb
o
xid

o
vo

ra
n
s stra

in
 A

T
C

C
 4

9
4
0
5
 D

S
M

 1
2
2
7
 K

C
T

C
 3

2
1
4
5
 O

M
5
 F

8
B

T
Z

5
 F

8
B

T
Z

5
 O

L
IC

O
 B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
izo

b
ia

le
s B

ra
d
yrh

izo
b
ia

ce
a
e
 O

lig
o
tro

p
h
a

A
lii

fo
d

in
ib

iu
s
 r

o
s
e

u
s
 A

0
A

1
M

5
J
S

7
0

 A
0
A

1
M

5
J
S

7
0

 9
B

A
C

T
 B

a
c
te

ri
a

 B
a
ln

e
o

la
e

o
ta

 B
a

ln
e
o

lia
 B

a
ln

e
o

la
le

s
 B

a
ln

e
o

la
c
e

a
e
 A

lii
fo

d
in

ib
iu

s

M
agnetospirillum

 m
agneticum

 strain A
M

B
 1 A

T
C

C
 700264 Q

2W
064 M

D
H

 M
A
G

S
A
 B

acteria P
roteobacteria A

lphaproteobacteria R
hodospirillales R

hodospirillaceae M
agnetospirillum

S
tig

m
a
te

lla
 a

u
ra

n
tia

ca
 s

tr
a
in

 D
W

4
 3

 1
 E

3
F

M
Z

7
 E

3
F

M
Z

7
 S

T
IA

D
 B

a
ct

e
ri
a
 P

ro
te

o
b
a
ct

e
ri
a
 D

e
lta

p
ro

te
o
b
a
ct

e
ri
a
 M

yx
o
co

cc
a
le

s 
C

ys
to

b
a
ct

e
ri
n
e
a
e
 A

rc
h
a
n
g
ia

ce
a
e
 S

tig
m

a
te

lla

Anoxybacillus amylolyticus A0A160F299 A0A160F299 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Anoxybacillus

Cesiribacter andamanensis AMV16 M7NY11 M7NY11 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Flammeovirgaceae Cesiribacter

B
a
s
id

io
b
o
lu

s
 m

e
ris

to
s
p
o
ru

s
 C

B
S

 9
3
1
7
3
 A

0
A

1
Y

1
Z

C
S

9
 A

0
A

1
Y

1
Z

C
S

9
 9

F
U

N
G

 E
u
k
a
ry

o
ta

 F
u
n
g
i F

u
n
g
i in

c
e
rta

e
 s

e
d
is

 Z
o
o
p
a
g
o
m

y
c
o
ta

 E
n
to

m
o
p
h
th

o
ro

m
y
c
o
tin

a
 B

a
s
id

io
b
o
lo

m
y
c
e
te

s
 B

a
s
id

io
b
o
la

le
s
 B

a
s
id

io
b
o
la

c
e
a
e
 B

a
s
id

io
b
o
lu

s

M
ethanotorris igneus strain D

SM
 5666 JC

M
 11834 Kol 5 F6BE56 F6BE56 M

ETIK Archaea Euryarchaeota M
ethanom

ada group M
ethanococci M

ethanococcales M
ethanocaldococcaceae M

ethanotorris

P
e
d
io

c
o
c
c
u
s
 in

o
p
in

a
tu

s
 A

0
A

0
R

2
IE

D
6
 A

0
A

0
R

2
IE

D
6
 9

L
A

C
O

 B
a
c
te

ria
 F

irm
ic

u
te

s
 B

a
c
illi L

a
c
to

b
a
c
illa

le
s
 L

a
c
to

b
a
c
illa

c
e
a
e
 P

e
d
io

c
o
c
c
u
s

Natrinema pellirubrum strain DSM 15624 CIP 106293 JCM 10476 NCIMB 786 157 L0JN00 L0JN00 NATP1 Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Natrinema

P
ro

s
th

e
c
o
m

ic
ro

b
iu

m
 h

irs
c
h
ii A

0
A

0
P

6
V

M
I5

 A
0
A

0
P

6
V

M
I5

 9
R

H
IZ

 B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 H

y
p
h
o
m

ic
ro

b
ia

c
e
a
e
 P

ro
s
th

e
c
o
m

ic
ro

b
iu

m

Aquifex aeolicus strain VF5 O67581 M
DH2 AQUAE Bacteria Aquificae Aquificales Aquificaceae Aquifex

Coleofasciculus chthonoplastes P
CC 7420 B

4VQR6 B
4VQR6 9CYAN B

acteria
 C

yanobacteria
 O

scilla
torio

phycideae O
scilla

toria
les C

oleofasciculaceae C
oleofasciculus

Lishizhenia tianjinensis A0A1I6Y5T9 A0A1I6Y5T9 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Crocinitomicaceae Lishizhenia

Thiohalorhabdus denitrificans A0A0P9EKU2 A0A0P9EKU2 9G
AM

M
 Bacteria Proteobacteria G

am
m

aproteobacteria Thiohalorhabdus

Hydrogenobacter therm
ophilus strain DSM

 6534 IAM
 12695 TK 6 D3DHB4 D3DHB4 HYDTT Bacteria Aquificae Aquificales Aquificaceae Hydrogenobacter

S
p
h
in

g
o
p
y
x
is

 g
ra

n
u
li A

0
A

1
2
0
L
T

X
9
 A

0
A

1
2
0
L
T

X
9
 9

S
P

H
N

 B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 S

p
h
in

g
o
m

o
n
a
d
a
le

s
 S

p
h
in

g
o
m

o
n
a
d
a
c
e
a
e
 S

p
h
in

g
o
p
y
x
is

Alteribacillus persepolensis A0A1G8A6D9 A0A1G8A6D9 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Alteribacillus

R
h
o
d
o
p
s
e
u
d
o
m

o
n
a
s
 p

a
lu

s
tris

 A
0
A

0
D

7
E

W
F

2
A

0
A

0
D

7
E

W
F

2
 R

H
O

P
L
 B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
iz

o
b
ia

le
s
 B

ra
d
y
rh

iz
o
b
ia

c
e
a
e
 R

h
o
d
o
p
s
e
u
d
o
m

o
n
a
s

Gloeocapsa sp P
CC 73106 L8LM46 L8LM46 9CHRO B

acteria
 C

yanobacteria
 O

scilla
torio

phycideae C
hro

ococcales C
hro

ococcaceae G
loeocapsa

G
lo

b
ica

te
lla

 sp
 H

M
S

C
0
7
2
A

1
0
 A

0
A

1
E

8
Y

9
9
5
 A

0
A

1
E

8
Y

9
9
5
 9

L
A

C
T
 B

a
cte

ria
 F

irm
icu

te
s B

a
cilli L

a
cto

b
a
cilla

le
s A

e
ro

co
cca

ce
a
e
 G

lo
b
ica

te
lla

Haloprofundus m
arisrubri A0A0W

1R3V1 A0A0W
1R3V1 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Haloferacaceae Haloprofundus

Halomicr
onema hongdech

loris
 C

2206 A
0A1Z3HIM

6 A
0A1Z3HIM

6 9CYAN B
acte

ria
 C

ya
nobacte

ria
 S

yn
ech

oco
cc

ales P
ro

ch
loro

tric
hace

ae H
alomicr

onema

M
ic

ro
te

rr
ic

o
la

 v
ir
id

a
ri
i A

0
A

0
Y

0
P

G
7
2
 A

0
A

0
Y

0
P

G
7
2
 9

M
IC

O
 B

a
ct

e
ri
a
 A

ct
in

o
b
a
ct

e
ri
a
 M

ic
ro

co
cc

a
le

s 
M

ic
ro

b
a
ct

e
ri
a
ce

a
e
 M

ic
ro

te
rr

ic
o
la

P
e
la

g
im

o
n
a
s
 v

a
ria

n
s
 A

0
A

2
3
8
K

3
0
4
 A

0
A

2
3
8
K

3
0
4
 9

R
H

O
B

 B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 P

e
la

g
im

o
n
a
s

Jejuia pallidilutea A0A090W4R7 A0A090W4R7 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Jejuia

C
hl
or

ac
id
ob

ac
te

riu
m

 th
er

m
op

hi
lu
m

 s
tra

in
 B

 G
2L

K
N
0 

G
2L

K
N
0 

C
H
LT

F B
ac

te
ria

 A
ci
do

ba
ct
er

ia
 B

la
st
oc

at
el
lia

 C
hl
or

ac
id
ob

ac
te

riu
m

Cro
cosphaera

 w
atsonii W

H 8501 Q
4C8N8 Q

4C8N8 C
ROW

T B
acteria

 C
yanobacteria

 O
scilla

torio
phycideae C

hro
ococcales A

phanothecaceae C
ro

cosphaera

Williamwhitmania taraxaci A0A1G6H1S5 A0A1G6H1S5 9BACT Bacteria Bacteroidetes Bacteroidia Bacteroidales Williamwhitmaniaceae Williamwhitmania

Holdemania filiformis DSM 12042 B9YE14 B9YE14 9FIRM Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Holdemania

R
h
izo

b
iu

m
 a

ltip
la

n
i A

0
A

1
0
9
J8

I3
 A

0
A

1
0
9
J8

I3
 9

R
H

IZ
 B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
izo

b
ia

le
s R

h
izo

b
ia

ce
a
e
 R

h
izo

b
iu

m
 A

g
ro

b
a
cte

riu
m

 g
ro

u
p
 R

h
izo

b
iu

m

Leeuwenhoekiella marinoflava DSM 3653 A0A1M5GXU7 A0A1M5GXU7 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Leeuwenhoekiella

Pelagibacter ubique strain H
TC

C
1062 Q

4FP28 M
D
H
 PELU

B Bacteria Proteobacteria Alphaproteobacteria Pelagibacterales Pelagibacteraceae C
andidatus

Pelagibacter

Dokdonia pacifica A0A239BAV9 A0A239BAV9 9FLAO Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Dokdonia

D
e
su

lfi
to

b
a
ct

e
ri
u
m

 d
ic

h
lo

ro
e
lim

in
a
n
s 

st
ra

in
 L

M
G

 P
 2

1
4
3
9
 D

C
A

1
 L

0
F

5
Z

0
 L

0
F

5
Z

0
 D

E
S

D
L
 B

a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
C

lo
st

ri
d
ia

 C
lo

st
ri
d
ia

le
s 

P
e
p
to

co
cc

a
ce

a
e
 D

e
su

lfi
to

b
a
ct

e
ri
u
m

M
a
ritim

ib
a
c
te

r a
lk

a
lip

h
ilu

s
 H

T
C

C
2
6
5
4
 A

3
V

B
W

8
 A

3
V

B
W

8
 9

R
H

O
B

 B
a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 A

lp
h
a
p
ro

te
o
b
a
c
te

ria
 R

h
o
d
o
b
a
c
te

ra
le

s
 R

h
o
d
o
b
a
c
te

ra
c
e
a
e
 M

a
ritim

ib
a
c
te

r

Lo
ki

ar
ch

ae
ot

a 
ar

ch
ae

on
 s

tr
ai

n 
C

R
 4

 A
0A

1Q
9M

Z
S
8 

A
0A

1Q
9M

Z
S
8 

LO
K
A
C

 A
rc

ha
ea

 A
sg

ar
d 

gr
ou

p 
C

an
di

da
tu

s 
Lo

ki
ar

ch
ae

ot
a 

un
cl

as
si

fie
d 

Lo
ki

ar
ch

ae
ot

a

S
m

ittiu
m

 m
u
c
ro

n
a
tu

m
 A

0
A

1
R

0
G

Z
2
7
 A

0
A

1
R

0
G

Z
2
7
 9

F
U

N
G

 E
u
k
a
ry

o
ta

 F
u
n
g
i F

u
n
g
i in

c
e
rta

e
 s

e
d
is

 Z
o
o
p
a
g
o
m

y
c
o
ta

 K
ic

k
x
e
llo

m
y
c
o
tin

a
 H

a
rp

e
llo

m
y
c
e
te

s
 H

a
rp

e
lla

le
s
 L

e
g
e
rio

m
y
c
e
ta

c
e
a
e
 S

m
ittiu

m

S
k
e
rm

a
n
e
lla

 a
e
ro

la
ta

 K
A

C
C

 1
1
6
0
4
 A

0
A

0
D

2
W

2
0
3
 A

0
A

0
D

2
W

2
0
3
 9

P
R

O
T

 B
a
c
te

ri
a
 P

ro
te

o
b
a
c
te

ri
a
 A

lp
h
a
p
ro

te
o
b
a
c
te

ri
a
 R

h
o
d
o
s
p
ir
ill

a
le

s
 R

h
o
d
o
s
p
ir
ill

a
c
e
a
e
 S

k
e
rm

a
n
e
lla

M
us

a 
ac

um
in

at
a 

su
bs

p 
m

al
ac

ce
ns

is
 W

ild
 b

an
an

a 
M

us
a 

m
al

ac
ce

ns
is
 M

0T
FA

6 
M

0T
FA

6 
M

U
SAM

 E
uk

ar
yo

ta
 V

iri
di

pl
an

ta
e 

Stre
pt

op
hy

ta
 E

m
br

yo
ph

yt
a 

Tr
ac

he
op

hy
ta

 S
pe

rm
at

op
hy

ta
 M

ag
no

lio
ps

id
a 

Li
lio

ps
id

a 
Zin

gi
be

ra
le

s 
M

us
ac

ea
e 

M
us

a

T
h
e
rm

o
a
c
ti
n
o
m

y
c
e
s
 v

u
lg

a
ri
s
 A

0
A

0
N

0
Y

B
5
6
 A

0
A

0
N

0
Y

B
5
6
 T

H
E

V
U

 B
a
c
te

ri
a
 F

ir
m

ic
u
te

s
 B

a
c
ill

i 
B

a
c
ill

a
le

s
 T

h
e
rm

o
a
c
ti
n
o
m

y
c
e
ta

c
e
a
e
 T

h
e
rm

o
a
c
ti
n
o
m

y
c
e
s

C
a
ta

b
a
c
te

r 
h
o
n
g
k
o
n
g
e
n
s
is

A
0
A

0
M

2
N

G
C

5
 A

0
A

0
M

2
N

G
C

5
 9

F
IR

M
 B

a
c
te

ri
a
 F

ir
m

ic
u
te

s
 C

lo
s
tr

id
ia

 C
lo

s
tr

id
ia

le
s
 C

a
ta

b
a
c
te

ri
a
c
e
a
e
 C

a
ta

b
a
c
te

r

D
ehalo

genim
onas 

alk
enig

ig
nens 

A0A0W
0G

I4
0 A

0A0W
0G

I4
0 9

C
H
LR

 B
act

eria
 C

hlo
ro

fle
xi
 D

ehalo
co

cc
oid

ia
 D

ehalo
genim

onas

H
o
yo

se
lla

 s
u
b
fla

va
 s

tr
a
in

 D
S

M
 4

5
0
8
9
 J

C
M

 1
7
4
9
0
 N

B
R

C
 1

0
9
0
8
7
 D

Q
S

3
 9

A
1
 A

m
yc

o
lic

ic
o
cc

u
s 

su
b
fla

vu
s 

F
6
E

N
U

7
 F

6
E

N
U

7
 H

O
Y

S
D

 B
a
ct

e
ri
a
 A

ct
in

o
b
a
ct

e
ri
a
 C

o
ry

n
e
b
a
ct

e
ri
a
le

s 
M

yc
o
b
a
ct

e
ri
a
ce

a
e
 H

o
yo

se
lla

P
la

n
ct

o
p
ir
u
s 

lim
n
o
p
h
ila

 s
tr
a
in

 A
T
C

C
 4

3
2
9
6
 D

S
M

 3
7
7
6
 I
F
A

M
 1

0
0
8
 2

9
0
 P

la
n
ct

o
m

yc
e
s 

lim
n
o
p
h
ilu

s 
D

5
S

X
K

9
 D

5
S

X
K

9
 P

L
A

L
2
 B

a
ct

e
ri
a
 P

la
n
ct

o
m

yc
e
te

s 
P

la
n
ct

o
m

yc
e
tia

 P
la

n
ct

o
m

yc
e
ta

le
s

P
la

n
ct

o
m

yc
e
ta

ce
a
e
 P

la
n
ct

o
p
ir
u
s

Halogeom
etricum

 rufum
 A0A1I6FVR4 A0A1I6FVR4 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Haloferacaceae Halogeom

etricum

S
el

ag
in

el
la

 m
oe

lle
nd

or
ffi

i S
pi

ke
m

os
s 

D
8T

C
K
2 

D
8T

C
K
2 

S
E
LM

L 
E
uk

ar
yo

ta
 V

iri
di

pl
an

ta
e 

S
tr
ep

to
ph

yt
a 

E
m

br
yo

ph
yt

a 
Tr

ac
he

op
hy

ta
 L

yc
op

od
io

ps
id

a 
S
el

ag
in

el
la

le
s 

S
el

ag
in

el
la

ce
ae

 S
el

ag
in

el
la

Hom
o sa

piens H
um

an Q
9BYZ2 L

DH6B H
UM

AN E
uka

ry
ota

 M
eta

zo
a C

hord
ata

 C
ra

niata
 V

erte
bra

ta
 E

ute
leosto

m
i M

am
m

alia
 E

uth
eria

 E
uarc

honto
glire

s P
rim

ate
s H

aplorrh
ini C

ata
rrh

ini H
om

inidae H
om

o

P
h
y
c
o
m

y
c
e
s
 b

la
k
e
s
le

e
a
n
u
s
 s

tra
in

 A
T

C
C

8
7
4
3
b
 D

S
M

 1
3
5
9

 F
G

S
C

 1
0
0
0
4
 N

B
R

C
 3

3
0
9

7
 N

R
R

L
 1

5
5
5
 A

0
A

1
6
2
U

N
T

2
 A

0
A

1
6
2
U

N
T

2
 P

H
Y

B
8

 E
u
k
a
ry

o
ta

 F
u
n
g
i F

u
n

g
i in

c
e
rta

e
 s

e
d
is

 M
u
c
o

ro
m

y
c
o

ta
 M

u
c
o
ro

m
y
c
o
tin

a
 M

u
c
o
ro

m
y
c
e
te

s
 M

u
c
o
ra

le
s
 P

h
y
c
o

m
y
c
e
ta

c
e
a
e

 P
h
y
c
o
m

y
c
e

s

Arcticibacter svalbardensis MN12 7 R9GY43 R9GY43 9SPHI Bacteria Bacteroidetes Sphingobacteriia Sphingobacteriales Sphingobacteriaceae Arcticibacter

Flavihumibacter petaseus NBRC 106054 A0A0E9MYY8 A0A0E9MYY8 9BACT Bacteria Bacteroidetes Chitinophagia Chitinophagales Chitinophagaceae Flavihumibacter

N
o
to

a
cm

e
ib

a
cte

r m
a
rin

u
s A

0
A

2
3
1
V

2
9
4
 A

0
A

2
3
1
V

2
9
4
 9

R
H

IZ
 B

a
cte

ria
 P

ro
te

o
b
a
cte

ria
 A

lp
h
a
p
ro

te
o
b
a
cte

ria
 R

h
izo

b
ia

le
s N

o
to

a
cm

e
ib

a
cte

ra
ce

a
e
 N

o
to

a
cm

e
ib

a
cte

r

Shuttleworthia satelles DSM 14600 C4GBS2 C4GBS2 9FIRM Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Shuttleworthia

C
ya

no
bi

um
 g

ra
ci

le
 s

tr
ai

n 
A
T
C

C
 2

71
47

 P
C

C
 6

30
7 

K
9P

6L
6 

K
9P

6L
6 

C
Y
A
G

P
 B

ac
te

ria
 C

ya
no

ba
ct

er
ia

 S
yn

ec
ho

co
cc

al
es

 S
yn

ec
ho

co
cc

ac
ea

e 
C

ya
no

bi
um
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Dolosigranulum pigrum ATCC 51524 H3NCR0 H3NCR0 9LACT Bacteria Firmicutes Bacilli Lactobacillales Carnobacteriaceae Dolosigranulum

D
e
sm

o
sp

o
ra

 s
p
 8

4
3
7
 F

5
S

L
F
9
 F

5
S

L
F
9
 9

B
A

C
L 

B
a
ct

e
ri
a
 F

ir
m

ic
u
te

s 
B

a
ci

lli
 B

a
ci

lla
le

s
T
h
e
rm

o
a
ct

in
o
m

yc
e
ta

ce
a
e
 D

e
sm

o
sp

o
ra

C
itro

b
a
c
te

r k
o
s
e
ri s

tra
in

 A
T

C
C

 B
A

A
 8

9
5
 C

D
C

 4
2
2
5
 8

3
 S

G
S

C
4
6
9
6
 A

8
A

G
R

6
 A

8
A

G
R

6
 C

IT
K

8
 B

a
c
te

ria
 P

ro
te

o
b
a
c
te

ria
 G

a
m

m
a
p
ro

te
o
b
a
c
te

ria
 E

n
te

ro
b
a
c
te

ra
le

s
 E

n
te

ro
b
a
c
te

ria
c
e
a
e
 C

itro
b
a
c
te

r

Natronobacterium gregoryi strain ATCC 43098 DSM 3393 CCM 3738 CIP 104747 JCM 8860 NBRC 102187 NCIMB 2189 SP2 L0AIA2 L0AIA2 NATGS Archaea Euryarchaeota Stenosarchaea group Halobacteria Natrialbales Natrialbaceae Natronobacterium
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Faecalibaculum rodentium A0A140DW18 A0A140DW18 9FIRM Bacteria Firmicutes Erysipelotrichia Erysipelotrichales Erysipelotrichaceae Faecalibaculum

Thermanaerothrix daxensis A0A0P6YH35 A0A0P6YH35 9CHLR Bacteria Chloroflexi Anaerolineae Anaerolineales Anaerolineaceae Thermanaerothrix
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Halopenitus persicus A0A1H3KQX6 A0A1H3KQX6 9EURY Archaea Euryarchaeota Stenosarchaea group Halobacteria Haloferacales Halorubraceae Halopenitus
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Aequorivita sublithincola strain DSM 14238 LMG 21431 ACAM 643 9 3 I3YSX6 I3YSX6 AEQSU Bacteria Bacteroidetes Flavobacteriia Flavobacteriales Flavobacteriaceae Aequorivita
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Melissococcus plutonius strain ATCC 35311 CIP 104052 LMG 20360 NCIMB 702443 F3Y8D3 F3Y8D3 MELPT Bacteria Firmicutes Bacilli Lactobacillales Enterococcaceae Melissococcus

Brochothrix thermosphacta DSM 20171 FSL F6 1036 W7CES1 W7CES1 BROTH Bacteria Firmicutes Bacilli Bacillales Listeriaceae Brochothrix
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Nodularia
 spumigena CCY9414 A0ZB96 A0ZB96 NODSP Bacteria

 Cyanobacteria
 Nostocales Aphanizomenonaceae Nodularia
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Rhodonellum psychrophilum GCM71 DSM 17998 U5BXT0 U5BXT0 9BACT Bacteria Bacteroidetes Cytophagia Cytophagales Cytophagaceae Rhodonellum

Odoribacter splanchnicus strain ATCC 29572 DSM 20712 CIP 104287 JCM 15291 NCTC 10825 1651 6 Bacteroides splanchnicus F9Z9H6 F9Z9H6 ODOSD Bacteria Bacteroidetes Bacteroidia Bacteroidales Odoribacteraceae Odoribacter
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Gracilibacillus orientalis A0A1I4P2K4 A0A1I4P2K4 9BACI Bacteria Firmicutes Bacilli Bacillales Bacillaceae Gracilibacillus

Raineyella antarctica A0A1G6HSF9 A0A1G6HSF9 9ACTN Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Raineyella
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Klebsiella oxytoca strain ATCC 8724 DSM 4798 JCM 20051 NBRC 3318 NRRL B 199 KCTC 1686 A0A0H3HC17 A0A0H3HC17 KLEOK Bacteria Proteobacteria Gammaproteobacteria Enterobacterales Enterobacteriaceae Klebsiella
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Methanoplanus limicola DSM 2279 H1Z0L0 H1Z0L0 9EURY Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanomicrobiaceae Methanoplanus
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Fuerstia marisgermanicae A0A1P8WEM1 A0A1P8WEM1 9PLAN Bacteria Planctomycetes Planctomycetia Planctomycetales Planctomycetaceae Fuerstia
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Anaerotignum neopropionicum A0A136WI16 A0A136WI16 9FIRM Bacteria Firmicutes Clostridia Clostridiales Lachnospiraceae Anaerotignum
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Methyloprofundus sedimenti A0A1V8M393 A0A1V8M393 9GAMM Bacteria Proteobacteria Gammaproteobacteria Methylococcales Methylococcaceae Methyloprofundus
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Mangrovibacter sp MFB070 A0A071LQR0 A0A071LQR0 9ENTR Bacteria Proteobacteria Gammaproteobacteria Enterobacterales Enterobacteriaceae Mangrovibacter
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Pyrolobus fumarii strain DSM 11204 1A G0EHD0 G0EHD0 PYRF1 Archaea Crenarchaeota Thermoprotei Desulfurococcales Pyrodictiaceae Pyrolobus
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Allisonella histaminiformans A0A1G5W409 A0A1G5W409 9FIRM Bacteria Firmicutes Negativicutes Veillonellales Veillonellaceae Allisonella
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Methanocaldococcus jannaschii strain ATCC 43067 DSM 2661 JAL 1 JCM 10045 NBRC 100440 Methanococcus jannaschii Q60176 MDH METJA Archaea Euryarchaeota Methanomada group Methanococci Methanococcales Methanocaldococcaceae Methanocaldococcus
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Citrobacter koseri strain ATCC BAA 895 CDC 4225 83 SGSC4696 A8AGR6 A8AGR6 CITK8 Bacteria Proteobacteria Gammaproteobacteria Enterobacterales Enterobacteriaceae Citrobacter
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Acidiferrobacter thiooxydans A0A1C2G4E2 A0A1C2G4E2 9GAMM Bacteria Proteobacteria Gammaproteobacteria Acidiferrobacterales Acidiferrobacteraceae Acidiferrobacter
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Kluyvera ascorbata ATCC 33433 A0A085GYF8 A0A085GYF8 9ENTR Bacteria Proteobacteria Gammaproteobacteria Enterobacterales Enterobacteriaceae Kluyvera
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Propionibacterium cyclohexanicum A0A1H9RZI0 A0A1H9RZI0 9ACTN Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Propionibacterium

Lysinimicrobium mangrovi A0A1H6WYH6 A0A1H6WYH6 9MICO Bacteria Actinobacteria Micrococcales Demequinaceae Lysinimicrobium
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Branchiibius sp NY16 3462 2 A0A151BXF9 A0A151BXF9 9MICO Bacteria Actinobacteria Micrococcales Dermacoccaceae Branchiibius

Methanothermobacter thermautotrophicus strain ATCC 29096 DSM 1053 JCM 10044 NBRC 100330 Delta H Methanobacterium thermoautotrophicum O26290 MDH METTH Archaea Euryarchaeota Methanomada group Methanobacteria Methanobacteriales Methanobacteriaceae Methanoth
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Lactobacillus plantarum strain ATCC BAA 793 NCIMB 8826 WCFS1 F9UTU9 F9UTU9 LACPL Bacteria Firm
icutes Bacilli L

actobacillales Lactobacillaceae Lactobacillus
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Sarcina sp DSM 11001 A0A1G9HPX9 A0A1G9HPX9 9CLOT Bacteria Firmicutes Clostridia Clostridiales Clostridiaceae Sarcina
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Methylomicrobium alcaliphilum strain DSM 19304 NCIMB 14124 VKM B 2133 20Z G4SZ82 G4SZ82 META2 Bacteria Proteobacteria Gammaproteobacteria Methylococcales Methylococcaceae Methylomicrobium
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Methanofollis liminatans DSM 4140 J1AN26 J1AN26 9EURY Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanomicrobiaceae Methanofollis

Methanocorpusculum labreanum strain ATCC 43576 DSM 4855 Z A2SSY4 A2SSY4 METLZ Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanocorpusculaceae Methanocorpusculum
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Methanococcus aeolicus strain ATCC BAA 1280 DSM 17508 OCM 812 Nankai 3 A6UUM3 A6UUM3 META3 Archaea Euryarchaeota Methanomada group Methanococci Methanococcales Methanococcaceae Methanococcus
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Blastopirellula m
arina DSM
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Methanoregula boonei strain DSM 21154 JCM 14090 6A8 A7I5J9 A7I5J9 METB6 Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanoregulaceae Methanoregula

Raineyella antarctica A0A1G6I115 A0A1G6I115 9ACTN Bacteria Actinobacteria Propionibacteriales Propionibacteriaceae Raineyella
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Drosophila melanogaster Fruit fly A1Z9F8 A1Z9F8 DROME Eukaryota Metazoa Ecdysozoa Arthropoda Hexapoda Insecta Pterygota Neoptera Holometabola Diptera Brachycera Muscomorpha Ephydroidea Drosophilidae Drosophila Sophophora
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Fusobacterium necrophorum subsp funduliforme 1 1 36S H1D5Z7 H1D5Z7 9FUSO Bacteria Fusobacteria Fusobacteriales Fusobacteriaceae Fusobacterium
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Methylobacter tundripaludum strain ATCC BAA 1195 SV96 G3IRA7 G3IRA7 METTV Bacteria Proteobacteria Gammaproteobacteria Methylococcales Methylococcaceae Methylobacter
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Methanoculleus bourgensis strain ATCC 43281 DSM 3045 OCM 15 MS2 Methanogenium bourgense I7JB28 I7JB28 METBM Archaea Euryarchaeota Stenosarchaea group Methanomicrobia Methanomicrobiales Methanomicrobiaceae Methanoculleus
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Dialister succinatiphilus YIT 11850 H1D2W1 H1D2W1 9FIRM Bacteria Firmicutes Negativicutes Veillonella
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Dimeric MDH2

Dimeric MDH1

Tetrameric
MDH3

Tetrameric & dimeric
Intermediate
MDH/LDH
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LDH

Key amino acid residues
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Highlights 

Phylogenetic analyses disentangle the relationships between malate dehydrogenases and 
lactate dehydrogenases. 

The study reveals an intermediate group of enzymes that reflects an early and step-wise 
functional divergence between malate dehydrogenases and lactate dehydrogenases. 

Neofunctionalization and subfunctionalization contribute to evolution of malate 
dehydrogenases and lactate dehydrogenases. 

The work suggests that present-day enzymes such as in Tolumonas auensis are descendant 
of an ancient group of enzymes in which allostery evolved. 
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