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SI Text 

Nomenclature. 

Since the nomenclature of Bacteria and Archaea is in flux, we use the NCBI taxonomy wherever 

possible, and put the GTDB classification in parentheses. Members of the Epsilonbacteraeota 

(formerly Epsilonproteobacteria) are described by their reclassified names, as proposed by 

Waite et al. (1). 

 

Brothers volcano bacterial MAG diversity. 

Many MAGs recovered from Brothers volcano were related to mesophilic or mildly thermophilic 

Bacteria common to hydrothermal systems (Fig. 4, Dataset S3D). These included relatives of 

Epsilonbacteraeota (1) (GTDB classification Campylobacterota), related to genera such as 

Hippea, Sulfurovum, Sulfurimonas and Nitratiruptor. Iron oxide mats, such as those found at the 

diffuse venting site S009, were colonized by members of the iron-oxidizing clade 

Zetaproteobacteria. Thirty Chloroflexi (Chloroflexota) MAGs representing 16 new genera were 

recovered (Dataset S3B, SI Appendix, Fig. S7) and were related to obligately and facultatively 

anaerobic thermophiles within the Anaerolineae (Anaerolineales), Ardenticatenia 

(Ardenticatenales), Caldilineae (Caldilineales) and Thermoflexia (Thermoflexales). Significantly, 

the Chloroflexi MAGs recruited more than 10% of the reads that mapped back to MAGs in the 

Lower Cone sample S014 (Dataset S3D). Also prevalent in this sample were representatives of 

the WOR-3 lineage (~20% of the reads, Dataset S3D), which is related to EM3 from a 

Yellowstone hotspring, and members of the Candidate Phyla Radiation, or CPR (2) 

(Patescibacteria, ~6% reads mapped back to MAGs). 

Microaerophilic Aquificae (Aquificota) were also phylogenetically diverse at Brothers 

volcano, representing approximately five new genera (Dataset S3B, SI Appendix, Fig. S8). In 

keeping with both GTDB-Tk and SILVA taxonomy, we did not consider MAGs related to the 

Thermosulfidibacter as part of the Aquificae. Aquificae MAGs were mainly derived from samples 
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at NWC-B+UCW. Many of the Aquificales-related MAGs encoded genes generally present in 

organisms adapted to either high (coxA, coxB) or low (cydA, cydB) oxygen environments (3), 

suggesting a range of aerobic to microaerophilic lifestyles. Several of the MAGs also encoded a 

sulfide:quinone oxidoreductase (sqr) used in sulfide oxidation. Read coverage of Aquificae was 

above 10% in several samples, with highest coverage in S141 (49%, Dataset S3D). 

Like the Aquificae, the high diversity of Gammaproteobacteria MAGs was primarily 

restricted to samples from NWC-B+UCW (Dataset S3D), and the most abundant MAGs were 

within the GTDB order, Thiohalomonadales. Other MAGs related to thermophilic Bacteria 

included members of the Thermotogae (Thermotogota), Calditrichaeota (Calditrichota) and 

Caldiserica (Caldisericota).  

 

Brothers volcano archaeal MAG diversity. 

Furthermore, we recovered various MAGs from established archaeal phyla including from 

members of the proposed DPANN superphylum (2) (SI Appendix, Fig. S5C and S6) and of 

numerous archaeal lineages with poor genomic representation in public databases.  

 

Diversity of DPANN superphylum MAGs. 

The DPANN superphylum is a proposed group of archaeal phyla of which many, if not all, may 

be symbionts with reduced genome sizes (reviewed in (4)). We detected DPANN MAGs related 

to the Parvarchaeota, Woesearchaeota/DHVE-6 (Woesearchaeia), Pacearchaeota 

(Pacearchaeales), Aenigmarchaeota (Aenigmarchaeia), Nanohaloarchaeota 

(Nanohaloarchaea), Micrarchaeota and Diapherotrites (Iainarchaeia). While the 

Woesearchaeota and Aenigmarchaeota were present at several of the sites, the highest 

phylogenetic diversity of DPANN phyla was detected in one of the Lower Cone samples (S014), 

wherein the DPANN, and in particular, two thus far uncharacterized lineages, accounted for 
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over 60% of the archaeal reads mapped to medium to high quality MAGs (Dataset S3E, SI 

Appendix, Fig. S5C). 

Based on our analysis, Brothers volcano DPANN MAGs represent about 26 new genera 

(Dataset S3B). Many of the MAGs share a reduced metabolic gene repertoire consistent with a 

symbiotic lifestyle; however, the genes that they have retained are not consistent within or 

among groups (Dataset S4), which may be partially due to variation in estimated genome 

completeness. Notably, many DPANN genomes, such as representatives of the 

Aenigmarchaeota and Pacearchaeota, lack the genes coding for proteins driving ATP-synthesis 

via the electron transport chain and membrane-bound ATP synthase. Several alternative 

mechanisms have been proposed to explain how these symbionts conserve energy or may 

obtain ATP by substrate-level phosphorylation, including a variety of fermentative pathways 

(reviewed in (4)) and the pentose bisphosphate pathway, which is proposed to degrade 

nucleosides for entry into glycolysis, followed by acetate production. Many of our Brothers 

volcano DPANN members likely use the latter mechanism, although even within some lineages, 

such as the Micrarchaeota, this ability is not consistently detectable (Dataset S4). Interestingly, 

like recently reported for the Nanoarchaeota (5), several of the Brothers volcano Diapherotrites 

may be motile as their genomes encode several archaeal flagellar proteins (flaBD/EGHJ) (6). 

Only a limited number of DPANN members have been co-cultivated or identified with 

their hosts. These include representatives of the Nanoarchaeota (5), Micrarchaeota (7, 8), 

Nanohaloarchaeota (9) and the Huberarchaea (Huberarchaeota) (10). About 6% of the archaeal 

reads from Lower Cone samples S014 and S016 mapped back to Micrarchaeota MAGs, and 

both samples also had high read coverage (12-39% of archaeal reads) for several 

Thermoplasmata most closely related to Aciduliprofundum spp. (Dataset S3E). Given that other 

Micrarchaeota have been co-cultured with members of the Thermoplasmata (7, 8), it is possible 

that at least some of the Brothers Lower Cone Micrarchaeota may interact with members of the 

Thermoplasmata.  
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Enrichment of a novel woesearchaeote. 

In all the above-mentioned co-cultured host-symbiont systems, the host of the DPANN is an 

archaeum. Here we report an enrichment culture of a Woesearchaeota from S139 (NWC-

B+UCW) that appears to be associated with a bacterial host. After 7 days, at 80 ºC and at 60 

ºC, we obtained a mixed culture (S21) containing a member of the Woesearchaeota, which was 

maintained over three successive transfers. Based on 16S rRNA gene amplicon sequencing, 

the enrichment cultures consisted predominantly of members of the Hydrogenothermaceae and 

Thermaceae (Vulcanithermus and Oceanithermus), with the woesearchaeote (6-20% of the 

culture) being the only archaeal amplicon detected, suggesting that the woesearchaeote may 

either be free-living or interacting with a bacterial partner, as these were the only other 

amplicons/MAGs detected in the culture. Initial amplicon data pointed to an increase in 

woesearchaeote abundance coinciding with a drop in Vulcanithermus abundance and an 

increased abundance of Hydrogenothermaceae. From the enrichment metagenome 

(11,694,970 bp assembly), we obtained seven MAGs, of which four were ≥50% complete, with 

≤5% contamination (Dataset S5A). The only archaeal MAG was the S21 woesearchaeote 

(S21_7, SI Appendix, Fig. S9), which was similar in length (826,223 bp, 831 predicted proteins) 

and estimated completion to other members of the Woesearchaeota (Dataset S5A). No genes 

encoding the ATP synthase complex were identified, and substrate-level phosphorylation 

pathways were either partial or undetected in the MAG (Dataset S5B), suggesting that the S21 

woesearchaeote may rely on a partner organism, as previously suggested for other members of 

this lineage (11). Like several other Woesearchaeota, S21_7 has a glycosyl transferase gene 

involved in saccharide synthesis, and it has several genes coding for glycolytic enzymes (11), 

but it lacks any genes for proteins of the pentose phosphate pathway and the ribulose 

monophosphate pathway. However, it is possible that S21_7 may encode genes for the pentose 

bisphosphate pathway in the un-sequenced portions of the genome, given that some genes 

from this pathway are found in two related MAGs, Woesearchaeota UBA119 (NCBI accession 

5



 
 

DAWM00000000.1, 42% AAI, Dataset S5B) and S143_142 (45% AAI, Dataset S4). 

Furthermore, S21 contains a gene encoding a 4Fe-4S ferredoxin, which has been found in 

Woesearchaeota MAGs from anoxic environments (11) and suggests that these 

woesearchaeotes are anaerobes.  

In order to explore what potential interactions might occur between the woesearchaeote 

and the bacterial co-cultures, we analyzed the enrichment culture MAGs, which revealed that 

the Thermaceae (Vulcanithermus-like S21_6 and Oceanithermus-related S21_1, SI Appendix, 

Fig. S10) and Hydrogenothermaceae (S21_4, SI Appendix, Fig. S11) MAGs encode subunits of 

a nitrate reductase (narGH) and therefore it is likely they can reduce nitrate. The Thermaceae in 

the enrichment can probably tolerate high levels of oxygen (3), as indicated by the presence of 

genes for A-family heme-copper oxygen reductases (coxA, coxB), and they may be facultative 

anaerobic heterotrophs able to use a suite of carbohydrates and possibly amino acids (Dataset 

S5C). Conversely, the Hydrogenothermaceae representative in the enrichment likely performs 

microaerophilic sulfur oxidation, given the presence of the soxYZ gene cassette and genes 

encoding cytochrome bd oxidases (cydA, cydB) adapted to low oxygen environments (3) in the 

MAG (S21_4).  

Collectively, because of the increases in the co-abundances of the woesearchaeote and 

Hydrogenothermaceae 16S rRNA gene amplicons and the MAG analysis showing the 

woesearchaeote is likely an anaerobe, we hypothesize that Woesearchaeota S21_7 forms an 

association with the Hydrogenothermaceae. Further studies and purification are ongoing to 

determine which role the other members in the enrichment play in the growth of S21. 

Nonetheless, the reduced metabolic repertoire of the S21 Woesearchaeota combined with the 

lack of any other Archaea detectable in the enrichment cultures strongly suggest that some 

members of the DPANN superphylum may engage in inter-domain associations with bacterial 

partners. 
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Identification of novel Archaea from poorly represented phyla. 

Numerous MAGs related to other archaeal lineages were present at Brothers volcano and many 

of these are poorly represented in public databases. For example, we detected nine 

Geothermarchaeota (JdFR-13) and two novel families within the GTDB orders LC-3 and LC-2 of 

the Heimdallarchaeota (Heimdallarchaeia, Dataset S3B).  

We identified four MAGs belonging to the Aigarchaeota, three of which were assigned 

genus-level novelty in the GTDB family Caldiarchaeaceae and one which was assigned to a 

new genus in the GTDB family JGI-0000106-J15. These MAGs likely represent organisms 

capable of aerobic growth, since they have genes coding for A-family oxygen reductases (coxA 

and/or coxB). Furthermore, several encode for a sulfide:quinone oxidoreductase (sqr), which 

may enable the oxidation of reduced sulfur (12). We did not recover any dissimilatory sulfite 

reductase (dsrAB) genes identified in other Aigarchaeota (12) from these MAGs.  

Further, we recovered nine Hydrothermarchaeota (JdFR-18) MAGs, representing four 

new genera and potentially a new family. Like those from deep-sea vents elsewhere (13), 

several of the Hydrothermarchaeota MAGs encode genes in the Wood-Ljungdahl CO2 fixation 

pathway and genes likely involved in carboxydotrophy, including the anaerobic-type carbon 

monoxide dehydrogenase gene cooS, related to proposed carboxydotrophic cooS from 

Hydrothermarchaeota JdFR-17 and clade D cooS from Archaeoglobus, Geoglobus, and 

Ferroglobus. While some Hydrothermarchaeota may be able to conserve energy by 

dissimilatory reduction of sulfate (13), we did not detect the genes for the first steps in this 

pathway (sat, aprAB). However, several MAGs did encode the genes for dissimilatory sulfite 

reductase (dsrAB). As has been reported previously for some Hydrothermarchaeota (14), 

several MAGs also have nifH genes and may be capable of nitrogen fixation. 

The Brothers volcano Thaumarchaeota (UBA164) MAGs most closely affiliated with 

thaumarchaeotes from Beowulf and Dragon Springs in Yellowstone National Park (IMG/JGI 

accession numbers Ga0011949, Ga0010782, Ga0010781) and Shi-Huang-Ping hot spring in 
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Taiwan (Genbank accession numbers DAJU00000000.1, DAXX00000000.1). Like their 

Yellowstone relatives, they show no evidence of ammonia oxidation capability as is common to 

cultivated Thaumarchaeota (ammonia monooxygenase, amoABC). 

We also obtained a single MAG belonging to the Altiarchaeota from the Lower Cone site 

(S014). The Altiarchaeota were first described from cold sulfidic stream environments (15) and 

subsequently found to be widespread in marine and terrestrial sediments and hot springs, 

forming two distinct phylogenetic clades, Alti-1 and Alti-2, respectively (16). Those associated 

with stream environments (Alti-1) generally possess unique cellular appendages known as 

hami, which resemble grappling hooks (17). Although our MAG was reconstructed from a 

sulfidic environment, it does not appear to have the genomic capability to produce hami hooks. 

However, it does encode the coenzyme-A disulfide reductase predicted to be unique to the 

Altiarchaeota Alti-2 clade (16). 

 

SI Methods 

Annotation of MAGs of interest to this study. MAGs within the DPANN superphylum were 

further annotated using multiple functional databases, namely Prokka (18), the arCOG database 

(19), the KEGG database (20) and dbCAN-seq (21). Predicted cellular appendages were 

identified using previously described arCOG identifiers (6). Hydrogenases were identified using 

KO annotations and validated with HydDB (22) as described previously in Materials and 

Methods. 

MAGs of interest other than those in the DPANN superphylum were annotated using the 

KEGG Automatic Annotation Server (KAAS) (23) and/or the arCOG database (19). Gene calls 

were confirmed using the Conserved Domain Database (24) as needed. One MAG from the 

Altiarchaeota was also annotated with Prokka (18) for comparison with publicly available 

Altiarchaeota annotations (16).  
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Enrichment culturing and analysis of woesearchaeote enrichment. Crushed anaerobic 

hydrothermal deposit slurries were inoculated (10%) into an anaerobic medium containing per 

liter: 20 g NaCl, 4 g MgCl2.H2O, 4 g MgSO4.7H2O, 0.3 g NH4Cl, 0.3 g KCl, 0.3g CaCl2.2H2O, 10 

ml trace element solution (Medium DSMZ 141), 2 mg Fe(NH4)2SO4, 0.2 g Oxoid yeast extract 

(ThermoFisher Scientific, Waltham, MA, USA), 1 g NaHCO3, 0.14 g K2HPO4, 0.2 mg sodium 

tungstate, 50 mg sodium selenate, 1 ml vitamin solution (25), 1 ml 20 amino acid solution (final 

concentration 1 µM), resazurin solution (1 mg/l). The medium was boiled and purged with 

N2/CO2 gas (80:20, v/v), dispensed, autoclaved and pressurized with CO (0.5 bar). The 

enrichment cultures were incubated at 60 ºC and 80 ºC for 4 to 7 days. DNA from cultures 

showing positive growth under phase microscopy was extracted using the Qiagen DNeasy 

Blood and Tissue kit (Hilden, Germany) and analyzed by iTAG amplicon sequencing as 

described in the Material and Methods. The metagenome of the enrichment culture was 

obtained using the MiSeq platform at Oak Ridge National Lab and processed as described 

above. Phylogenetic ribosomal protein trees were constructed as described above for the 

Hydrogenothermaceae (n = 16 taxa, 2,371 amino acid positions) and the Thermaceae (n = 8 

taxa, 2,384 amino acid positions), and an archaeal GTDB-Tk phylogenetic tree was inferred (n = 

1,372 taxa, 5,024 amino acid positions) to show the position of the S21 Woesearchaeota.   
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 Fig. S1. Photographs of hydrothermal vent deposits collected from Brothers volcano.
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Fig. S2. Normalized abundance of select metabolic genes in Brothers volcano assemblies. Bubble size 
indicates the relative abundance of each gene/gene category, determined by normalizing summed read 
coverage of functional genes by the average summed read coverage of 14 single-copy marker genes. 
Genes involved in (A) sulfur, (B) oxygen, (C) hydrogen, (D) carbon monoxide and iron, (E) carbon, and 
(F) nitrogen metabolism are shown. 
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Fig. S3. Rank abundance graph of MAGs from each metagenome. Each MAG (≥50% complete, 
≤10% contaminated, six or more of the 16 ribosomal proteins) is shown as a single colored line, with 
line color corresponding to estimated MAG completeness. MAGs are shown in order of increasing log
transformed relative abundance. Black lines delineate the top ten most abundant MAGs in each sample 
where appropriate.
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S012_105

GB_GCA_001543015.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_001563905.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g19;s__

GB_GCA_002688035.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__GCA-2688035;g__GCA-2688035;s__

S014_44

RS_GCF_001647085.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus piezophilus

GB_GCA_002509165.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__UBA8886;s__UBA8886 sp1

RS_GCF_000337715.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum bangense

RS_GCF_000337595.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__Natrialba taiwanensis

UBA8725_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

UBA10011_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__GW2011-AR10;g__GW2011-AR10;s__GW2011-AR10 sp1

RS_GCF_002072215.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_C;s__Methanobrevibacter_C arboriphilus

GB_GCA_001872185.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-32-21;g__CG1-02-32-21;s__

GB_GCA_001593935.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__B26-1;g__B26-1;s__

RS_GCF_000337555.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__Natrialba asiatica

UBA9297_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__

RS_GCF_000691505.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halostagnicola;s__

Cand. Helarchaeota archaeon Hel_GB_B (SUPR00000000.1)

UBA8474_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-47-18;g__CG1-02-47-18;s__

RS_GCF_000008645.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanothermobacteraceae;g__Methanothermobacter;s__Methanothermobacter thermautotrophicus

RS_GCF_900111645.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanococcoides;s__Methanococcoides vulcani

GB_GCA_002494495.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA419;s__

RS_GCF_000430485.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_A;s__

RS_GCF_900104065.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronobacterium_A;s__Natronobacterium_A texcoconense

UBA8261_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__UBA12276;s__UBA12276 sp1

RS_GCF_000404225.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__Methanomassiliicoccus_A;s__Methanomassiliicoccus_A intestinalis

GB_GCA_002501765.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__UBA204;s__

S145_52

GB_GCA_002839545.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanoperedenaceae;g__operedenaceae-1;s__

GB_GCA_002780595.1_d__Archaea;p__Nanoarchaeota;c__CG03;o__CG03;f__CG03;g__CG03;s__CG03 sp1

RS_GCF_000336635.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula japonica

S012_92*

GB_GCA_002505035.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

RS_GCF_900156445.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum daqingensis

RS_GCF_001663375.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Caldivirga;s__

RS_GCF_000016525.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__Methanobrevibacter_A smithii

RS_GCF_001719125.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus_A;s__

GB_GCA_002694235.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000336735.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax alexandrinus

GB_GCA_001875425.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__UBA102;g__UBA102;s__

GB_GCA_001768965.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__RBG-16-50-20;g__RBG-16-50-20;s__

RS_GCF_000969965.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina sp2

RS_GCF_002201915.1_d__Archaea;p__Euryarchaeota;c__Methanopyri;o__Methanopyrales;f__Methanopyraceae;g__Methanopyrus;s__

GB_GCA_000258425.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Fervidicoccaceae;g__Fervidicoccus;s__Fervidicoccus fontis

RS_GCF_900114585.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter;s__Methanobrevibacter olleyae

RS_GCF_000336795.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax lucentense

RS_GCF_001484195.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus celericrescens

GB_GCA_002506665.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_002779235.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__0-14-0-80-44-23;f__0-14-0-80-44-23;g__0-14-0-80-44-23;s__

GB_GCA_001563335.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__Thorarchaeales;f__Thorarchaeaceae;g__SMTZ1-45;s__

RS_GCF_000251105.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanocellales;f__Methanocellaceae;g__Methanocella;s__Methanocella conradii

GB_GCA_000960885.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Thermoproteus;s__

S012_63*

RS_GCF_000337755.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula californiae

S144_79*

RS_GCF_000337795.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax denitrificans

RS_GCF_000337475.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema limicola

RS_GCF_001886955.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halodesulfurarchaeum;s__Halodesulfurarchaeum formicicum

GB_GCA_001717035.1_d__Archaea;p__Crenarchaeota;c__Methanomethylicia;o__Methanomethyliales;f__Methanomethyliaceae;g__Methanomethylicus;s__Methanomethylicus mesodigestum

S14_ 87

S144_76*

S146_131*

RS_GCF_000827835.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula sp1

S144_56*

RS_GCF_000698785.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrososphaera;s__Nitrososphaera viennensis

RS_GCF_900108095.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum sediminis

RS_GCF_000196655.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanohalobium;s__Methanohalobium evestigatum

GB_GCA_002495395.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

RS_GCF_000337495.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloterrigena;s__Haloterrigena salina

S144_40

RS_GCF_900110455.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema salifodinae

GB_GCA_002687815.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GCA-2687815;g__GCA-2687815;s__

RS_GCF_000710605.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema jeotgali

GB_GCA_002505885.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__DHVEG-1;g__SM1-50;s__SM1-50 sp1

UBA9950_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Methanofastidiosales;f__Methanofastidiosaceae;g__Methanofastidiosum;s__

S013_73

RS_GCF_900156475.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum thiooxidans

RS_GCF_001861355.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__

S146_125

RS_GCF_000327505.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Acidiprofundales;f__Aciduliprofundaceae;g__Aciduliprofundum;s__

GB_GCA_001723845.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__IMC4;f__WOR-SM1-SCG-A;g__WOR-SM1-SCG-A;s__

GB_GCA_001564285.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Tc-Br11;s__

GB_GCA_002825465.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__Thorarchaeales;f__Thorarchaeaceae;g__MP8T-1;s__

GB_GCA_002713205.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA57;g__GCA-2713205;s__

S014_51*

S139_161*

RS_GCF_000970265.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina lacustris

GB_GCA_002685415.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

GB_GCA_000007225.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum aerophilum

RS_GCF_000063445.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanocellales;f__Methanocellaceae;g__Methanocella_A;s__Methanocella_A arvoryzae

RS_GCF_000755245.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus sediminicola

GB_GCA_002508495.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_002204695.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__Micrarchaeum;s__Micrarchaeum acidiphilum

GB_GCA_001940655.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__CR-4;f__CR-4;g__CR-4;s__

RS_GCF_000337735.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum sulfidifaciens

GB_GCA_002715245.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

GB_GCA_002508635.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus_A;s__

UBA9638_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__UBA11716;s__UBA11716 sp1

RS_GCF_000337515.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halovivax;s__Halovivax asiaticus

GB_GCA_002495025.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__UBA285;s__

RS_GCF_000025525.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus;s__

RS_GCF_001481295.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanomethylophilus;s__

GB_GCA_001512965.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__DTU008;s__

GB_GCA_002494525.1_d__Archaea;p__UAP2;c__UBA543;o__UBA543;f__UBA55;g__UBA55;s__UBA55 sp1

UBA9354_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002695145.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

GB_GCA_001917505.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__

RS_GCF_900100715.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus;s__Methanolobus vulcani

RS_GCF_000769655.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus eurythermalis

GB_GCA_002712575.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001775965.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__TCS64;f__TCS64;g__RBG-16-57-9;s__RBG-16-57-9 sp1

GB_GCA_002256715.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix;s__

GB_GCA_002780105.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG1-02-33-12;f__CG1-02-33-12;g__CG1-02-33-12;s__

GB_GCA_002252935.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum distributum_A

RS_GCF_900111485.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema hispanica

GB_GCA_002696615.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

RS_GCF_002252985.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum halodurans

RS_GCF_000018485.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus;s__Methanococcus maripaludis_C

GB_GCA_002498445.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__

UBA7955_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__ANME-3;s__ANME-3 sp1

RS_GCF_900112175.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogeometricum;s__Halogeometricum rufum

RS_GCF_000746205.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

GB_GCA_900065925.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__Nitrosotalea devanaterra

RS_GCF_000017185.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus_A;s__Methanococcus_A aeolicus

GB_GCA_002501885.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__UBA623 sp1

GB_GCA_002725315.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_002494885.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_D;s__

GB_GCA_002706615.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_001871495.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA8480;g__UBA8480;s__UBA8480 sp1

GB_GCA_001316125.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta distributa_C

UBA8574_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

GB_GCA_002499195.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

RS_GCF_000336675.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus hamelinensis

RS_GCF_000691865.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_000223905.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula hispanica

RS_GCF_002287235.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina spelaei

GB_GCA_002254405.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__SCGC-AAA252-I15;f__ex4484-96;g__ex4484-96;s__

GB_GCA_002503015.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

GB_GCA_002254825.2_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__ex4572-44;g__ex4572-44;s__

RS_GCF_000215995.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus_A;s__Pyrococcus_A yayanosii

S140_102*

RS_GCF_000275865.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanofollaceae;g__Methanofollis;s__Methanofollis liminatans

GB_GCA_002728885.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

Thaumarchaeota archaeon DS1 (Ga0010781)

GB_GCA_002701025.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002457195.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__

S016_88*

RS_GCF_000007345.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina acetivorans

RS_GCF_001639285.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_C;s__Methanobrevibacter_C cuticularis

UBA10834_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__UBA10834;f__UBA10834;g__UBA10834;s__

RS_GCF_000264495.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__Thermogladius;s__Thermogladius calderae

GB_GCA_002504695.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__

S146_159*

S143_106

GB_GCA_002509485.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__SD8;s__

RS_GCF_000017945.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Ignicoccaceae;g__Ignicoccus_A;s__Ignicoccus_A hospitalis

GB_GCA_002256575.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix;s__

GB_GCA_900177045.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__

GB_GCA_002254545.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__CG10238-14;f__ex4484-224;g__ex4484-224;s__

GB_GCA_000806155.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR18;g__GW2011-AR18;s__GW2011-AR18 sp1

GB_GCA_001629255.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__UBA557 sp5

GB_GCA_002509095.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanosphaera;s__

GB_GCA_001800745.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__RBG-16-68-12;f__RBG-16-68-12;g__COMBO-69-17;s__

GB_GCA_002495105.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__UBA253 sp2

GB_GCA_002720115.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

RS_GCF_000474235.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halarchaeum;s__Halarchaeum acidiphilum

RS_GCF_000243315.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Metallosphaera;s__Metallosphaera yellowstonensis

RS_GCF_000187225.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloadaptaceae;g__Haladaptatus;s__Haladaptatus paucihalophilus

RS_GCF_000296615.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

UBA11921_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanosphaera;s__Methanosphaera sp1

GB_GCA_002763025.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__1-14-0-10-32-24;s__

GB_GCA_000416005.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloquadratum;s__

S139_82

GB_GCA_002689165.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000336915.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus saccharolyticus

GB_GCA_002495525.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

RS_GCF_001368915.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax massiliensis

S013_52*

GB_GCA_002457555.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

S143_149

GB_GCA_002706635.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002704515.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

RS_GCF_000470655.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halorhabdus;s__Halorhabdus tiamatea

UBA11384_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__UBA11384;s__

GB_GCA_002011215.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__JdFR-24;s__

RS_GCF_000745485.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_D;s__Methanobacterium_D veterum

GB_GCA_002011035.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B25;f__B25;g__JdFR-11;s__

Thaumarchaeota archaeon BS4 (Ga0011949)

UBA12382_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__UBA12382;g__UBA12382;s__

GB_GCA_002698225.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

RS_GCF_000015225.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermofilales;f__Thermofilaceae;g__Thermofilum;s__Thermofilum pendens

GB_GCA_002494685.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

S016_81

GB_GCA_001552015.1_d__Archaea;p__Nanoarchaeota;c__Nanoarchaeia;o__Nanoarchaeales;f__Nanopusillaceae;g__Nanopusillus;s__Nanopusillus acidilobi

RS_GCF_000092465.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__Staphylothermus;s__Staphylothermus hellenicus

GB_GCA_002499545.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002502565.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__UBA11751 sp1

GB_GCA_002838995.1_d__Archaea;p__Thermoplasmatota;c__E2;o__hermoplasmata-2;f__hermoplasmata-2;g__hermoplasmata-2;s__

GB_GCA_002505455.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__UBA11751 sp4

S140_97

GB_GCA_002502485.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002718975.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

GB_GCA_001940755.1_d__Archaea;p__Asgardarchaeota;c__Heimdallarchaeia;o__UBA460;f__UBA460;g__UBA460;s__

RS_GCF_002177135.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronolimnobius_A;s__Natronolimnobius_A baerhuensis

RS_GCF_001469865.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__

S146_135*

RS_GCF_001625445.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloadaptaceae;g__Haladaptatus;s__

GB_GCA_002712285.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

GB_GCA_002505525.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA583;f__UBA583;g__UBA431;s__

GB_GCA_002502555.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_000015805.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum calidifontis

GB_GCA_001940705.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__Thorarchaeales;f__Thorarchaeaceae;g__AB-25;s__

RS_GCF_000022385.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus_A;s__Sulfolobus_A islandicus

GB_GCA_002696315.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__

GB_GCA_002685735.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

UBA8734_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_900102305.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halorientalis;s__Halorientalis regularis

GB_GCA_002685855.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__GCA-2685855;g__GCA-2685855;s__

S139_160*

GB_GCA_002255025.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__ex4484-135;f__ex4484-135;g__ex4484-135;s__

RS_GCF_000337135.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__Natrialba chahannaoensis

GB_GCA_001766815.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Syntrophoarchaeales;f__Syntrophoarchaeaceae;g__Syntrophoarchaeum;s__Syntrophoarchaeum caldarius

GB_GCA_002835825.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_002509405.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__VadinCA11;s__

GB_GCA_000270325.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Caldiarchaeales;f__Caldiarchaeaceae;g__Caldiarchaeum;s__Caldiarchaeum subterraneum

RS_GCF_000685155.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanoperedenaceae;g__Methanoperedens;s__Methanoperedens nitroreducens

S143_83

GB_GCA_002503925.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__UBA71;s__

GB_GCA_002508425.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanomethylovorans;s__

GB_GCA_002778455.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__UBA10161;g__1-14-0-10-45-29;s__

GB_GCA_001917995.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__Nitrosotalea sp1

GB_GCA_002009975.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_B;s__

S012_59*

GB_GCA_002693705.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002763105.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-32-21;g__CG1-02-32-21;s__

UBA9310_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__MTP4;s__

GB_GCA_002690785.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

RS_GCF_001482285.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__

RS_GCF_000723185.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotenuis;s__

GB_GCA_001723835.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__IMC4;f__WOR-SM1-SCG;g__WOR-SM1-SCG;s__

S140_98*

S146_22

RS_GCF_900110865.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema salaciae

GB_GCA_002784675.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosoarchaeum;s__

GB_GCA_002763345.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__0-14-0-20-59-11;g__0-14-0-20-59-11;s__

RS_GCF_002214525.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__

GB_GCA_002495735.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

GB_GCA_002501845.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrososphaera;s__Nitrososphaera sp1

RS_GCF_000265525.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus cleftensis

UBA8167_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_001628455.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

S143_132*

GB_GCA_001915065.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__40CM-2-53-6;g__40CM-2-53-6;s__40CM-2-53-6 sp

GB_GCA_002504725.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA587;s__

GB_GCA_002711795.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

S143_163*

GB_GCA_001516585.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Thermocladium;s__

S141_63*

GB_GCA_002507205.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus;s__

RS_GCF_002844335.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__

GB_GCA_002762845.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__1-14-0-10-36-11;s__

S143_70*

UBA8072_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_000591035.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Aeropyrum;s__Aeropyrum camini 
GB_GCA_000011125.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Aeropyrum;s__Aeropyrum pernix 

S141_84*

GB_GCA_001316025.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta souniana

GB_GCA_002509015.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__

GB_GCA_001775955.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__RBG-13-38-9;g__RBG-13-38-9;s__

S012_78*

RS_GCF_000022205.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum lacusprofundi

RS_GCF_000970085.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina siciliae

UBA9912_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocalculus;s__

S012_33*

RS_GCF_000224475.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halolamina;s__

RS_GCF_000710615.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloadaptaceae;g__Haladaptatus;s__Haladaptatus cibarius

GB_GCA_002507175.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

UBA10205_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__Iainarchaeum;s__

GB_GCA_002726395.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_900109065.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halohasta;s__Halohasta litchfieldiae

RS_GCF_000253055.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Thermoproteus;s__Thermoproteus tenax

S146_115*

GB_GCA_001896715.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_000300255.2_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanomethylophilus;s__Methanomethylophilus alvus

GB_GCA_002708695.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

GB_GCA_002506515.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Caldivirga;s__

GB_GCA_002504905.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__UBA9562 sp1

RS_GCF_001280425.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula rubripromontorii

RS_GCF_000023945.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halorhabdus;s__Halorhabdus utahensis

GB_GCA_001564035.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g21;s__

S146_153

GB_GCA_002496485.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

UBA9653_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__UBA10834;f__UBA10834;g__UBA9653;s__

RS_GCF_000328685.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronococcus;s__Natronococcus occultus

S141_106*

UBA10207_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA525;g__UBA525;s__

RS_GCF_000765475.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanococcoides;s__Methanococcoides methylutens

RS_GCF_000024185.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter;s__Methanobrevibacter ruminantium

GB_GCA_002505485.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

Thaumarchaeota archaeon FN1 (Ga0022935)

GB_GCA_002498185.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__UBA120 sp2

RS_GCF_000243455.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanotorris;s__Methanotorris formicicus

RS_GCF_000725425.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Palaeococcus;s__Palaeococcus pacificus

RS_GCF_000336955.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax larsenii

S141_64*

RS_GCF_001304615.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina flavescens

GB_GCA_001872825.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-47-18;g__CG1-02-47-18;s__

RS_GCF_001316085.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus_B;s__

GB_GCA_002495065.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_002726865.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__TCS64;f__TCS64;g__GCA-2726865;s__

GB_GCA_001515205.2_d__Archaea;p__Hadesarchaeota;c__YNP-45;o__YNP-45;f__YNP-45;g__YNP-45;s__

GB_GCA_000496195.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__A07HB70;s__

GB_GCA_001516705.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__

RS_GCF_900114835.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus;s__Methanolobus profundi

GB_GCA_002503055.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__UBA623 sp2

RS_GCF_000336815.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax prahovense

S142_16

Nanoarchaeota archaeon Gua-46 (RZUK00000000.1)

GB_GCA_002503285.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__UBA557 sp1

S146_99*

GB_GCA_002010305.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__JdFR-42;g__JdFR-42;s__

RS_GCF_000091665.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus;s__Methanocaldococcus jannaschii

GB_GCA_002011395.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Acidiprofundales;f__JdFR-45;g__JdFR-45;s__

RS_GCF_001418715.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus thioreducens

GB_GCA_001714685.2_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

GB_GCA_001421185.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__DTU008;s__

GB_GCA_000375685.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Geoarchaeales;f__Geoarchaeaceae;g__AAA261-N23;s__

GB_GCA_000806115.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__GW2011-AR5;f__GW2011-AR5;g__GW2011-AR5;s__

GB_GCA_002494805.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__UBA71;s__

RS_GCF_000191585.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_B;s__Methanobacterium_B lacus

GB_GCA_002506485.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__CG-Epi1 sp3

RS_GCF_002156705.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__B1-Br10-E2g2;s__

GB_GCA_002694525.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_002503295.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_002498135.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__

GB_GCA_000495735.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Acidilobus;s__Acidilobus sp1

GB_GCA_002010215.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__JdFR-37;s__

UBA9596_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__UBA562 sp3

S140_133*

RS_GCF_900103715.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogranum;s__Halogranum gelatinilyticum

GB_GCA_002496435.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__UBA9562 sp2

GB_GCA_002708385.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

GB_GCA_002728595.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

GB_GCA_002505155.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__UBA559 sp2

GB_GCA_002495045.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_000495695.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Acidilobus;s__

RS_GCF_001639275.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__Methanobrevibacter_A oralis

GB_GCA_001316265.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta distributa_A

RS_GCF_002025255.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halolamina;s__

GB_GCA_002495645.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

RS_GCF_000731985.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema altunense

GB_GCA_002726275.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_001875345.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__

RS_GCF_000011185.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Thermoplasma;s__Thermoplasma volcanium

GB_GCA_002686035.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_002792655.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-31-27;g__CG1-02-31-27;s__

GB_GCA_002499185.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA284;g__UBA284;s__

GB_GCA_002692625.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

RS_GCF_000243255.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanomicrobiaceae;g__Methanoplanus;s__Methanoplanus limicola

GB_GCA_002011125.1_d__Archaea;p__JdFR-18;c__JdFR-18;o__JdFR-18;f__JdFR-18;g__JdFR-18;s__

RS_GCF_000214415.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanotorris;s__Methanotorris igneus

S144_65*

RS_GCF_000385565.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus_A;s__Archaeoglobus_A sulfaticallidus

RS_GCF_000495475.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobonum;s__Halobonum tyrrellensis

GB_GCA_001800675.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__UBA10834;f__UBA10834;g__COMBO-56-21;s__

RS_GCF_002214605.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__Pyrococcus chitonophagus

GB_GCA_001399795.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__BA1;g__BA2;s__

UBA8695_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__RBG-16-68-12;f__RBG-16-68-12;g__UBA8695;s__

RS_GCF_002727125.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum persicum

RS_GCF_900114455.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogranum;s__Halogranum rubrum

GB_GCA_000246735.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002839675.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_002502625.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

RS_GCF_000214725.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_C;s__Methanobacterium_C paludis

GB_GCA_002788515.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_002709705.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_002781805.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosoarchaeum;s__

RS_GCF_002153915.1_d__Archaea;p__Halobacterota;c__Methanonatronarchaeia;o__Methanonatronarchaeales;f__Methanonatronarchaeaceae;g__Methanonatronarchaeum;s__Methanonatronarchaeum thermophilum

RS_GCF_000336775.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax gibbonsii

GB_GCA_002494645.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_002499085.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__SG8-5;f__SG8-5;g__UBA147;s__UBA147 sp1

GB_GCA_002171445.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001316285.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__

GB_GCA_002685215.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

RS_GCF_000328945.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

RS_GCF_000739595.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum halophilum

RS_GCF_000591055.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Natronomonas;s__Natronomonas moolapensis

RS_GCF_001280455.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum tropicale

RS_GCF_000299395.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus sediminis

GB_GCA_002494625.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus_A;s__

RS_GCF_000949015.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Acidiplasma;s__

GB_GCA_002762785.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__UBA11998;s__

S016_59*

RS_GCF_002252585.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__Methanobrevibacter_A smithii_A

GB_GCA_002713585.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

RS_GCF_900143675.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__

GB_GCA_002710205.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_002704705.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001563325.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__Thorarchaeales;f__Thorarchaeaceae;g__SMTZ1-83;s__

RS_GCF_000147875.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanomicrobiaceae;g__Methanolacinia;s__Methanolacinia petrolearia

RS_GCF_000337275.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula sinaiiensis

GB_GCA_002731195.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

S143_62

GB_GCA_002503425.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-57-44;g__CG1-02-57-44;s__

RS_GCF_002214365.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus celer

RS_GCF_000008665.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus;s__Archaeoglobus fulgidus

GB_GCA_002499905.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__UBA9949;s__

S141_124*

Thaumarchaeota archaeon BS3 (Ga0010782)

RS_GCF_000746075.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_D;s__Methanobacterium_D arcticum

GB_GCA_002010285.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__JdFR-41;s__

GB_GCA_000402515.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__SCGC-AAA011-G17;g__SCGC-AAA011-G17;s__SCGC-AAA011-G17 sp1

GB_GCA_002763115.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-31-27;g__CG1-02-31-27;s__

GB_GCA_002790905.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

UBA8067_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__UBA10881;s__

GB_GCA_002737455.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_002011355.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__JdFR-43;g__JdFR-43;s__

GB_GCA_002507425.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__UBA120 sp3

GB_GCA_002726845.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

RS_GCF_000685395.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotenuis;s__Nitrosotenuis chungbukensis

RS_GCF_000350305.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanomethylophilus;s__

GB_GCA_002839575.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

UBA12376_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

RS_GCF_000337375.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum lipolyticum

RS_GCF_000499765.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium;s__

S146_132*

RS_GCF_002214485.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus pacificus

S142_19

GB_GCA_002502605.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002785255.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

RS_GCF_000337435.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum terrestre

GB_GCA_002498925.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp7

GB_GCA_002503595.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__ANME-2c;g__UBA203;s__

GB_GCA_001896725.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanomethylovorans;s__

GB_GCA_002839705.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA349;s__

RS_GCF_001729965.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanosphaera;s__

RS_GCF_000317795.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Caldisphaera;s__Caldisphaera lagunensis

RS_GCF_000970325.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanococcoides;s__Methanococcoides methylutens_A

GB_GCA_002718575.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

RS_GCF_001639295.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_D;s__Methanobrevibacter_D curvatus

GB_GCA_002505585.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__UBA489;g__UBA489;s__UBA489 sp1

S014_50

GB_GCA_001587715.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Methanofastidiosales;f__Methanofastidiosaceae;g__Methanofastidiosum;s__

GB_GCA_002457605.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

GB_GCA_000416085.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halovenus;s__

S143_162*

GB_GCA_002505655.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__UBA581;s__UBA581 sp1

GB_GCA_001872315.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-39-14;s__

GB_GCA_002503045.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

RS_GCF_000179575.2_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanothermococcus;s__Methanothermococcus okinawensis

GB_GCA_000018465.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus maritimus

GB_GCA_001595945.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__DHVEG-1;g__SM1-50;s__

S143_99

GB_GCA_001914405.1_d__Archaea;p__Halobacterota;c__Methanonatronarchaeia;o__Methanonatronarchaeales;f__Methanonatronarchaeaceae;g__Methanohalarchaeum;s__Methanohalarchaeum thermophilum

UBA9562_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__UBA9562 sp3

GB_GCA_002495485.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__40CM-2-53-6;g__40CM-2-53-6;s__

S143_49*

S142_21

GB_GCA_002502685.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__UBA202;g__UBA202;s__

GB_GCA_001918765.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__40CM-2-53-6;g__40CM-2-53-6;s__

RS_GCF_900156425.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloadaptaceae;g__Haladaptatus;s__Haladaptatus litoreus

RS_GCF_000230955.2_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halobacterium;s__

GB_GCA_001871415.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-57-44;g__CG1-02-57-44;s__

GB_GCA_002716785.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_002457145.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001872765.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG1-02-33-12;f__CG1-02-33-12;g__CG1-02-33-12;s__

UBA11718_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA12501;f__UBA12501;g__UBA12501;s__UBA12501 sp1

GB_GCA_002716085.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000151105.2_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_B;s__Thermococcus_B barophilus

S139_114*

GB_GCA_002457155.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000258515.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus zilligii

RS_GCF_002287215.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocorpusculum;s__Methanocorpusculum parvum

RS_GCF_000246985.2_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_A;s__Thermococcus_A litoralis

GB_GCA_000496175.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

GB_GCA_002495675.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

RS_GCF_000196895.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halalkalicoccus;s__Halalkalicoccus jeotgali

RS_GCF_000585495.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus nautili

UBA8940_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__UBA472;g__UBA472;s__UBA472 sp1

GB_GCA_002495055.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_000145985.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Ignisphaeraceae;g__Ignisphaera;s__Ignisphaera aggregans

RS_GCF_000235565.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__Methanothrix_A harundinacea_C

GB_GCA_002508545.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__UBA10881;s__

GB_GCA_002763265.1_d__Archaea;p__Nanoarchaeota;c__1-14-0-10-43-11;o__1-14-0-10-43-11;f__1-14-0-10-43-11;g__1-14-0-10-43-11;s__

GB_GCA_002839645.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

GB_GCA_002495905.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA57;g__UBA57;s__

RS_GCF_000026045.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Natronomonas;s__Natronomonas pharaonis

RS_GCF_000152265.2_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Ferroplasma;s__Ferroplasma acidarmanus

GB_GCA_002498375.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocorpusculum;s__

GB_GCA_002204705.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__B-DKE;s__

GB_GCA_002687735.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__UBA493;s__

GB_GCA_002728565.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

S016_67*

GB_GCA_001577565.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus_A;s__

GB_GCA_002506905.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__UBA328;s__

GB_GCA_000007185.1_d__Archaea;p__Euryarchaeota;c__Methanopyri;o__Methanopyrales;f__Methanopyraceae;g__Methanopyrus;s__Methanopyrus kandleri

GB_GCA_000484935.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__Nitrosopelagicus archaeum

GB_GCA_000496135.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__E-plasma;s__

RS_GCF_000337695.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronococcus;s__Natronococcus jeotgali

GB_GCA_002506595.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Caldisphaera;s__

RS_GCF_000016605.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Metallosphaera;s__Metallosphaera sedula

S140_54

S012_101

S140_84*

GB_GCA_002737445.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosoarchaeum;s__

GB_GCA_001563305.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__ISO4-G1;s__

RS_GCF_000009185.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloquadratum;s__Haloquadratum walsbyi

UBA7982_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_900025055.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_001307315.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halolamina;s__Halolamina pelagica

S012_97*

GB_GCA_002255045.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__ex4484-205;f__ex4484-205;g__ex4484-205;s__

RS_GCF_900198835.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__

UBA9353_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

S017_6**

GB_GCA_001564145.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g21;s__

GB_GCA_002506175.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__ISO4-G1;s__

GB_GCA_002699515.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__

GB_GCA_002503705.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA525;g__UBA153;s__

GB_GCA_002790055.1_d__Archaea;p__Thermoplasmatota;c__CG49143;o__CG49143;f__CG49143;g__CG49143;s__

GB_GCA_002825515.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__Thorarchaeales;f__Thorarchaeaceae;g__SMTZ1-45;s__

GB_GCA_002499785.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

S014_36

RS_GCF_000336875.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum californiensis

UBA9915_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__UBA9915;s__

RS_GCF_000302455.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium;s__Methanobacterium formicicum_A

GB_GCA_002506025.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

UBA10976_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanofollaceae;g__Methanofollis;s__

RS_GCF_000956175.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus adriaticus

RS_GCF_002287175.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_D;s__Methanobacterium_D bryantii

S017_7

S013_43

GB_GCA_002503135.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__UBA207;s__

GB_GCA_002792915.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_002794155.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

RS_GCF_900095815.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanothermobacteraceae;g__Methanothermobacter;s__Methanothermobacter wolfeii

RS_GCF_000337035.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum coriense

GB_GCA_001509375.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__Methanothrix_A harundinacea

GB_GCA_002501975.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

S009_4*

RS_GCF_000011085.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula marismortui

GB_GCA_002498725.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__UBA252 sp1

GB_GCA_000447225.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__A-plasma;s__

RS_GCF_001282785.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halolamina;s__Halolamina sediminis

RS_GCF_000789255.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Geoglobus;s__Geoglobus acetivorans

GB_GCA_002506015.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__ANME-2c;g__UBA203;s__

GB_GCA_002254885.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__DHVEG-1;g__ex4572-165;s__

S013_10

RS_GCF_000970285.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina horonobensis

S143_117*

RS_GCF_001481685.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Ignicoccaceae;g__Ignicoccus;s__Ignicoccus islandicus

RS_GCF_001989615.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halorientalis;s__

RS_GCF_000015945.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__Staphylothermus;s__Staphylothermus marinus

RS_GCF_900215215.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanohalophilus;s__Methanohalophilus euhalobius

RS_GCF_000337215.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronolimnobius;s__Natronolimnobius innermongolicus

S016_79

RS_GCF_000455345.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopiger_A;s__Halopiger_A goleimassiliensis

GB_GCA_002507305.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__UBA252 sp5

GB_GCA_002503215.1_d__Archaea;p__Nanoarchaeota;c__Parvarchaeia;o__Parvarchaeales;f__Parvarchaeaceae;g__Parvarchaeum;s__Parvarchaeum acidophilus

RS_GCF_900115785.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogeometricum;s__Halogeometricum limi

GB_GCA_002784645.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

GB_GCA_002506875.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__UBA496 sp1

S016_130*

GB_GCA_002502135.1_d__Archaea;p__UAP2;c__UBA543;o__UBA543;f__UBA543;g__UBA543;s__

GB_GCA_002838935.1_d__Archaea;p__Thermoplasmatota;c__E2;o__UBA9212;f__hermoplasmata-1;g__hermoplasmata-1;s__

GB_GCA_002730005.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002839605.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_001940645.1_d__Archaea;p__Asgardarchaeota;c__Heimdallarchaeia;o__LC-3;f__LC-3;g__LC-3;s__

RS_GCF_001889405.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanohalophilus;s__Methanohalophilus halophilus

GB_GCA_002255135.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__ex4484-138;g__ex4484-138;s__

GB_GCA_001316005.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta distributa_B

GB_GCA_002720275.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__

GB_GCA_002779075.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__0-14-0-20-30-16;f__0-14-0-20-30-16;g__0-14-0-20-30-16;s__

GB_GCA_002254415.1_d__Archaea;p__Nanoarchaeota;c__CG03;o__ex4484-52;f__ex4484-52;g__ex4484-52;s__

S016_73

S016_89*

GB_GCA_002719395.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

GB_GCA_002496905.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

RS_GCF_000223395.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Pyrodictiaceae;g__Pyrolobus;s__Pyrolobus fumarii

GB_GCA_001587595.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Methanofastidiosales;f__Methanofastidiosaceae;g__Methanofastidiosum;s__Methanofastidiosum sp1

GB_GCA_002497965.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus sp2

GB_GCA_002726495.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

S014_52*

RS_GCF_002197185.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__

RS_GCF_002243045.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus;s__

RS_GCF_000015145.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Pyrodictiaceae;g__Hyperthermus;s__Hyperthermus butylicus

GB_GCA_001316245.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__

RS_GCF_000320505.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_B;s__Methanobrevibacter_B boviskoreani

GB_GCA_002507545.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus;s__

GB_GCA_002696565.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__

RS_GCF_000025865.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanohalophilus;s__Methanohalophilus mahii

UBA7935_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__ANME-2a;g__UBA7935;s__

GB_GCA_002254565.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__SCGC-AAA252-I15;f__ex4484-2;g__ex4484-2;s__

GB_GCA_002727695.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_002728275.1_d__Archaea;p__Asgardarchaeota;c__Heimdallarchaeia;o__LC-2;f__LC-2;g__GCA-2728275;s__

GB_GCA_001595785.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__SM23-78;g__SM23-78;s__

UBA8160_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__UBA562 sp5

GB_GCA_000247545.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum oguniense

RS_GCF_900115675.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halolamina;s__Halolamina pelagica_A

GB_GCA_002506385.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__UBA618 sp1

RS_GCF_000204415.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix;s__Methanothrix concilii

GB_GCA_002841105.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__ltiarchaeales-1;f__ltiarchaeales-1;g__ltiarchaeales-1;s__

RS_GCF_000017625.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__Methanoregula boonei

GB_GCA_002506335.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__UBA114;s__

GB_GCA_002504495.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__UBA71;s__

GB_GCA_001564115.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Tc-Br11-E2g1;s__

GB_GCA_002498065.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_000328665.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanomethylovorans;s__Methanomethylovorans hollandica

GB_GCA_900083515.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Cuniculiplasma;s__Cuniculiplasma divulgatum

RS_GCF_001541925.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

S139_102*

GB_GCA_002497685.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__CG-Epi1 sp1

GB_GCA_000402075.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__

GB_GCA_002686855.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__GCA-2686855;s__

GB_GCA_000200715.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Cenarchaeum;s__Cenarchaeum symbiosum

GB_GCA_002504675.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

GB_GCA_002792635.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

S144_73

GB_GCA_001856825.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__I-plasma;g__I-plasma;s__

S144_101

UBA9640_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR17;g__UBA9640;s__

RS_GCF_900110535.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halobacterium;s__Halobacterium jilantaiense

RS_GCF_900112205.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobiforma;s__Halobiforma haloterrestris

GB_GCA_002507385.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA97;g__UBA97;s__UBA97 sp1

GB_GCA_000014945.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanosaeta;s__Methanosaeta thermophila

GB_GCA_002730775.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

RS_GCF_000970045.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__MTP4;s__

RS_GCF_000430905.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocorpusculum;s__Methanocorpusculum bavaricum

GB_GCA_001563875.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g19;s__B1-Br10-U2g19 sp1

GB_GCA_002506645.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta distributa_D

GB_GCA_000309865.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium;s__

GB_GCA_002728035.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

S143_156*

RS_GCF_000013445.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanospirillaceae;g__Methanospirillum;s__Methanospirillum hungatei

RS_GCF_900188065.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum vacuolatum

GB_GCA_002501605.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp4

UBA8098_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

S013_79*

RS_GCF_002287195.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanosphaera;s__Methanosphaera cuniculi

UBA9134_d__Archaea;p__Hadesarchaeota;c__YNP-45;o__YNP-45;f__YNP-45;g__UBA9134;s__

GB_GCA_002719815.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

RS_GCF_000336695.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus morrhuae

S141_107*

GB_GCA_002502965.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__RumEn-M2;s__

RS_GCF_000762265.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium;s__Methanobacterium formicicum

UBA10923_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

GB_GCA_002011235.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus_A;s__

S139_98

RS_GCF_000217715.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopiger;s__Halopiger xanaduensis

S146_89*

RS_GCF_000739065.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus;s__Methanocaldococcus bathoardescens

S147_20*

RS_GCF_000025625.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__Natrialba magadii

GB_GCA_000415965.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloquadratum;s__Haloquadratum walsbyi_A

RS_GCF_900129775.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobaculum;s__Halobaculum gomorrense

GB_GCA_001784635.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__CG10238-14;f__CG10238-14;g__RBG-16-49-10;s__

RS_GCF_000336615.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula amylolytica

RS_GCF_000969885.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina thermophila

GB_GCA_002503825.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__UBA467;s__

GB_GCA_002692465.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__

RS_GCF_000069025.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halobacterium;s__Halobacterium salinarum

GB_GCA_002498605.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__VadinCA11;s__

RS_GCF_000955905.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotenuis;s__Nitrosotenuis cloacae

S143_97*

GB_GCA_002727675.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA8690;s__

S139_91*

RS_GCF_000235685.2_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanolinea;s__Methanolinea tarda

GB_GCA_002494605.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA68;s__UBA68 sp1

RS_GCF_000970205.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina mazei

RS_GCF_001412615.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Pyrodictiaceae;g__Pyrodictium;s__Pyrodictium delaneyi

GB_GCA_000565255.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__AZ1;s__

GB_GCA_002719475.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA226;s__

RS_GCF_001477655.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__Methanobrevibacter_A millerae

GB_GCA_001563915.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g21;s__

GB_GCA_001563795.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halohasta;s__

GB_GCA_002508315.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Thermocladium;s__

GB_GCA_001189275.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__

RS_GCF_000190315.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta moutnovskia

GB_GCA_002505345.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__VadinCA11;s__

GB_GCA_002509325.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

RS_GCF_000023985.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus;s__Methanocaldococcus fervens

GB_GCA_002502365.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

S143_142*

GB_GCA_002502415.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__UBA562 sp4

S143_146*

GB_GCA_001871475.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__CG1-02-47-40;g__CG1-02-47-40;s__

GB_GCA_002505775.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp5

GB_GCA_001919285.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__40CM-2-53-6;g__40CM-2-53-6;s__

GB_GCA_002687305.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002688965.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__GW2011-AR5;f__GCA-2688965;g__GCA-2688965;s__

RS_GCF_000151205.2_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__

RS_GCF_000018365.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus onnurineus

RS_GCF_001316045.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus_B;s__Sulfolobus_B metallicus

RS_GCF_002844195.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogranum;s__

UBA11576_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA12501;f__UBA11576;g__UBA11576;s__

RS_GCF_000337535.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__Natrialba aegyptia

GB_GCA_002496015.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__UBA73;s__

GB_GCA_000802205.2_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrosocosmicus;s__Nitrosocosmicus oleophilus

GB_GCA_002701965.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__

UBA10136_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR17;g__GW2011-AR17;s__GW2011-AR17 sp1

GB_GCA_001593855.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B25;f__B25;g__B25;s__

GB_GCA_002505935.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA226;s__

S143_80

GB_GCA_000380705.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Geoarchaeales;f__Geoarchaeaceae;g__SCGC-AAA471-B05;s__SCGC-AAA471-B05 sp1

RS_GCF_000337295.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax mediterranei

RS_GCF_900167955.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__

GB_GCA_002792115.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__um-filter-33-13;s__

GB_GCA_002503985.1_d__Archaea;p__Thermoplasmatota;c__UBA184;o__UBA184;f__UBA184;g__UBA184;s__

S140_96*

RS_GCF_002208625.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_B;s__

RS_GCF_900107665.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloplanus;s__Haloplanus vescus

RS_GCF_000007305.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__Pyrococcus furiosus

GB_GCA_001563965.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__PL-Br10-E2g29;s__

UBA10216_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__UBA10216;g__UBA10216;s__

GB_GCA_001872325.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

GB_GCA_002504435.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

RS_GCF_900095385.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus chikugoensis

RS_GCF_000195935.2_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__Pyrococcus abyssi

GB_GCA_002723045.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_002789395.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosoarchaeum;s__

UBA8339_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_000405685.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Caldiarchaeales;f__JGI-0000106-J15;g__JGI-0000106-J15;s__

GB_GCA_002502295.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_002498385.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_C;s__

RS_GCF_002813695.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium;s__Methanobacterium sp1

GB_GCA_002496725.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp3

RS_GCF_000186365.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__Desulfurococcus;s__Desulfurococcus mucosus

GB_GCA_001315825.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Metallosphaera;s__Metallosphaera hakonensis

S012_84*

GB_GCA_002718915.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__

GB_GCA_002724795.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__

RS_GCF_000019605.1_d__Archaea;p__Crenarchaeota;c__Korarchaeia;o__Korarchaeales;f__Korarchaeaceae;g__Korarchaeum;s__Korarchaeum cryptofilum

RS_GCF_000690595.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema mahii

RS_GCF_000195915.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Thermoplasma;s__Thermoplasma acidophilum

S141_67*

RS_GCF_000336715.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus thailandensis

S014_59**

GB_GCA_002501895.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__CG-Epi1 sp2

GB_GCA_001412335.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__SD8;s__

S013_46

RS_GCF_000011105.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__Pyrococcus horikoshii

GB_GCA_002499705.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_001548675.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__

UBA12052_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__GW2011-AR11;s__GW2011-AR11 sp1

GB_GCA_002494765.1_d__Archaea;p__Thermoplasmatota;c__UBA186;o__UBA186;f__UBA186;g__UBA186;s__

RS_GCF_000744455.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_B;s__

GB_GCA_002762865.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG1-02-33-12;f__CG1-02-33-12;g__CG1-02-33-12;s__

RS_GCF_900100385.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halovenus;s__Halovenus aranensis

RS_GCF_000008265.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Picrophilus;s__Picrophilus torridus

GB_GCA_002697705.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_001261915.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

UBA7939_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__ANME-2a;g__UBA7935;s__

GB_GCA_002317795.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_002498125.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA525;g__UBA525;s__

S139_104

GB_GCA_002172185.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_001748385.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta_A;s__Vulcanisaeta_A thermophila

GB_GCA_002494905.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp8

RS_GCF_002214585.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus profundus

RS_GCF_900110465.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogranum;s__Halogranum amylolyticum

UBA9150_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_002763075.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__1-14-0-10-34-76;s__

RS_GCF_000337395.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum litoreum

RS_GCF_000739575.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobellus;s__Halobellus rufus

GB_GCA_002713325.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA213;g__UBA213;s__

GB_GCA_002692775.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

RS_GCF_900111935.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum sodomense

RS_GCF_900103505.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloarchaeobius;s__Haloarchaeobius iranensis

GB_GCA_001629245.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_002507085.1_d__Archaea;p__Crenarchaeota;c__UBA168;o__UBA168;f__UBA168;g__UBA168;s__

GB_GCA_002116695.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Acidianus;s__Acidianus manzaensis

GB_GCA_002686295.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA9642;g__GCA-2686295;s__

S014_43*

GB_GCA_001774245.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__TCS64;f__TCS64;g__UBA8941;s__

GB_GCA_002497295.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

RS_GCF_002572525.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__

UBA12459_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA9642;g__UBA9642;s__UBA9642 sp1

GB_GCA_002792955.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__UBA8471;g__UBA8471;s__UBA8471 sp1

GB_GCA_002694585.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__

RS_GCF_000337415.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum tebenquichense

GB_GCA_000204585.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosoarchaeum;s__Nitrosoarchaeum limnia

RS_GCF_000242875.2_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus salaria

GB_GCA_000402355.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__Iainarchaeum;s__Iainarchaeum andersonii

S144_46

GB_GCA_002687075.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002497245.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

UBA8886_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__UBA8886;s__

RS_GCF_000334895.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus agarilyticus

GB_GCA_001628475.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_000965745.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__GCA-965745;s__

GB_GCA_002721085.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

UBA11803_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

RS_GCF_000145295.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanothermobacteraceae;g__Methanothermobacter;s__Methanothermobacter marburgensis

GB_GCA_002498525.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

RS_GCF_001592435.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus peptonophilus

GB_GCA_002715325.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

RS_GCF_000337095.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogeometricum;s__Halogeometricum pallidum

S016_52*

GB_GCA_001563805.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__B1-Br10-E2g2;s__

RS_GCF_001011115.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halanaeroarchaeum;s__Halanaeroarchaeum sulfurireducens

RS_GCF_000015765.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocorpusculum;s__Methanocorpusculum labreanum

GB_GCA_002509495.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanolinea;s__

GB_GCA_002779065.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__0-14-0-20-34-12;g__0-14-0-20-34-12;s__

RS_GCF_900114435.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halomicrobium;s__Halomicrobium zhouii

GB_GCA_001564275.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Tc-Br11;s__

S143_77*

GB_GCA_002499505.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__UBA493;s__

RS_GCF_000632495.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Acidianus;s__Acidianus copahuensis

RS_GCF_000711215.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanomicrobiaceae;g__Methanomicrobium;s__Methanomicrobium mobile

GB_GCA_001421175.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__RumEn-M2;s__

S139_80

GB_GCA_002713925.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_001571385.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanofollaceae;g__Methanofollis;s__Methanofollis ethanolicus

RS_GCF_000025285.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus_B;s__Archaeoglobus_B profundus

S141_76*

GB_GCA_001723855.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__IMC4;f__WOR-SM1-SCG;g__WOR-SM1-SCG;s__

RS_GCF_001888095.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanohalophilus;s__Methanohalophilus portucalensis

S012_24

UBA11423_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanolinea;s__

GB_GCA_002688265.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__GCA-2688265;s__

RS_GCF_000371805.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus_A;s__Methanocaldococcus_A villosus

GB_GCA_000415985.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloquadratum;s__Haloquadratum walsbyi_B

GB_GCA_002708015.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

GB_GCA_000019805.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum neutrophilum

GB_GCA_002505605.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter;s__

GB_GCA_002715725.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_002495315.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA141;g__UBA141;s__

GB_GCA_002506585.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_000337195.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema versiforme

GB_GCA_002083985.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__Altiarchaeales;f__Altiarchaeaceae;g__Altiarchaeum;s__

GB_GCA_002495625.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA419;s__

GB_GCA_002719615.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000220175.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosoarchaeum;s__Nitrosoarchaeum koreensis

GB_GCA_002509665.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_D;s__

RS_GCF_000337075.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum hochstenium

UBA10193_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR15;f__GW2011-AR15;g__GW2011-AR15;s__

GB_GCA_001564255.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Tc-Br11-E2g1;s__

GB_GCA_002720055.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001920395.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotalea;s__

RS_GCF_002494345.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema ejinorense

Cand. Helarchaeota archaeon Hel_GB_A (SUPS00000000.1)

UBA10899_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__UBA10452;s__UBA10452 sp1

GB_GCA_002509385.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__UBA590;f__UBA590;g__UBA590;s__

S139_153*

RS_GCF_000231015.2_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__Desulfurococcus;s__Desulfurococcus amylolyticus

GB_GCA_001629185.2_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_900110215.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halorientalis;s__Halorientalis persicus

GB_GCA_002506535.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__Methanothrix_A harundinacea_B

RS_GCF_001484685.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_A;s__

GB_GCA_000387965.1_d__Archaea;p__Nanoarchaeota;c__Nanoarchaeia;o__Nanoarchaeales;f__Nanopusillaceae;g__Nanopusillus;s__Nanopusillus stetteri

GB_GCA_002499025.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_002763275.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA95;s__UBA95 sp1

GB_GCA_001510295.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__

RS_GCF_000230735.2_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema pellirubrum

GB_GCA_002497565.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

RS_GCF_000211475.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__

RS_GCF_000213215.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Acidianus;s__Acidianus hospitalis

GB_GCA_001628485.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_002011075.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__JdFR-13;f__JdFR-13;g__JdFR-13;s__

GB_GCA_002505355.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_002214465.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus barossii

S014_53

GB_GCA_002779555.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__UBA233;g__20-14-0-80-47-9;s__

S140_105*

S143_76*

GB_GCA_001602645.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__

GB_GCA_002711985.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002496955.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__UBA562 sp1

UBA9989_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA9989;f__UBA9989;g__UBA9989;s__UBA9989 sp1

UBA12055_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA12030;g__UBA12030;s__UBA12030 sp1

UBA12570_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

GB_GCA_002725275.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

RS_GCF_000970305.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina barkeri_A

GB_GCA_002789435.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

GB_GCA_002762735.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__GW2011-AR1;g__GW2011-AR1;s__GW2011-AR1 sp1

RS_GCF_000517445.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_B;s__Thermococcus_B paralvinellae

GB_GCA_002497345.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Thermoproteus;s__

RS_GCF_001488575.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halobacterium;s__Halobacterium hubeiense

GB_GCA_002255065.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Ignisphaeraceae;g__ex4484-204;s__

RS_GCF_000283335.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogranum;s__Halogranum salarium

GB_GCA_002762975.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__UBA493;s__

GB_GCA_002762915.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__21-14-0-10-32-9;g__21-14-0-10-32-9;s__

GB_GCA_002504405.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__UBA71;s__

RS_GCF_001953745.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema saccharevitans

S013_35

UBA8253_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus_A;s__Methanococcus_A sp1

GB_GCA_002498535.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__

RS_GCF_000337675.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronococcus;s__Natronococcus amylolyticus

GB_GCA_002763205.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_002722695.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__

GB_GCA_002505765.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_D;s__

GB_GCA_002499205.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__UBA253 sp1

UBA10210_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA10210;g__UBA10210;s__

RS_GCF_000092305.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus_A;s__Methanocaldococcus_A infernus

GB_GCA_000416105.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__J07HB67;s__

RS_GCF_900100875.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopelagius;s__Halopelagius longus

GB_GCA_002495465.1_d__Archaea;p__UAP2;c__UBA543;o__UBA543;f__UBA55;g__UBA55;s__

S146_173*

GB_GCA_002792055.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG1-02-33-12;f__CG1-02-33-12;g__CG1-02-33-12;s__

RS_GCF_000011205.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus_C;s__Sulfolobus_C tokodaii

S012_44*

RS_GCF_000024625.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanocaldococcaceae;g__Methanocaldococcus;s__Methanocaldococcus vulcanius

RS_GCF_002156965.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus catalina

S146_116*

GB_GCA_002505695.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__UBA11751 sp2

GB_GCA_002499865.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp6

GB_GCA_002505805.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix;s__

GB_GCA_002688315.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__UBA10216;g__UBA492;s__UBA492 sp1

GB_GCA_002499005.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__UBA164;f__UBA164;g__UBA164;s__

S141_163*

S140_88

RS_GCF_001571405.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus thermophilus

GB_GCA_002503885.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus marisnigri

GB_GCA_002762985.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA12501;f__UBA12501;g__1-14-0-10-44-13;s__

GB_GCA_002699425.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

RS_GCF_000379085.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halomicrobium;s__Halomicrobium katesii

GB_GCA_002506085.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocorpusculum;s__

RS_GCF_000193375.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Thermoproteus;s__Thermoproteus uzoniensis

GB_GCA_002686525.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

UBA11852_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__UBA233;g__UBA11855;s__UBA11855 sp1

GB_GCA_002496805.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium;s__

S143_121

S140_91*

GB_GCA_002499345.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp2

UBA8329_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__UBA559 sp4

GB_GCA_002688925.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__GCA-2688925;s__

GB_GCA_002762795.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__ARS49;f__1-14-0-10-37-12;g__1-14-0-10-37-12;s__

GB_GCA_002496635.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

GB_GCA_002506275.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

S143_148*

RS_GCF_000403645.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Salinarchaeum;s__

GB_GCA_002789635.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__CG10238-14;f__CG10238-14;g__CG10238-14;s__CG10238-14 sp1

GB_GCA_002690535.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_002497265.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

GB_GCA_001717015.1_d__Archaea;p__Crenarchaeota;c__Methanomethylicia;o__Methanomethyliales;f__Methanomethyliaceae;g__Methanosuratus;s__Methanosuratus petracarbonis

Nanoarchaeota archaeon MC-1 (https://bitbucket.org/alrlab/deep-sea-hydrothermal-vent-nanoarchaeota-mags/src/master/MAGs/MC-1)

GB_GCA_001629235.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000304355.2_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus bourgensis

GB_GCA_002781385.1_d__Archaea;p__Thermoplasmatota;c__CG49143;o__CG49143;f__CG49143;g__CG49143;s__

GB_GCA_002710035.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__

S013_32

GB_GCA_002256665.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix;s__

RS_GCF_002214385.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus gorgonarius

GB_GCA_002503845.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__UBA12382;g__UBA12382;s__UBA12382 sp1

S014_66*

GB_GCA_002731905.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__UBA8886;s__

GB_GCA_002724815.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__

GB_GCA_002499015.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002506745.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__DHVEG-1;g__SM1-50;s__

GB_GCA_002498625.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__UBA557 sp4

RS_GCF_000018305.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Caldivirga;s__Caldivirga maquilingensis

GB_GCA_002502095.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp1

RS_GCF_000226975.2_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobiforma;s__Halobiforma lacisalsi

RS_GCF_001317345.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_A;s__

GB_GCA_002495535.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_900107195.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobellus;s__Halobellus clavatus

GB_GCA_002254785.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Syntrophoarchaeales;f__ANME-1ex4572;g__ANME-1ex4572;s__

GB_GCA_002010975.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__UBA233;g__JdFR-07;s__

GB_GCA_002718215.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

UBA9212_d__Archaea;p__Thermoplasmatota;c__E2;o__UBA9212;f__UBA9212;g__UBA9212;s__UBA9212 sp1

GB_GCA_002788615.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-39-14;s__

S143_98

RS_GCF_000336895.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula argentinensis

S013_22

RS_GCF_900100335.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum texcoconense

UBA10536_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanoperedenaceae;g__UBA10536;s__

RS_GCF_000755225.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halapricum;s__Halapricum salinum

GB_GCA_002688775.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__GCA-2688775;s__

UBA8684_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__UBA252 sp2

GB_GCA_000011005.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanocellales;f__Methanocellaceae;g__Methanocella;s__Methanocella paludicola

GB_GCA_002727515.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

GB_GCA_002507165.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__UBA559 sp3

GB_GCA_002495885.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanocellales;f__UBA148;g__UBA148;s__

RS_GCF_000813245.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermofilales;f__Thermofilaceae;g__Thermofilum;s__Thermofilum carboxyditrophus

GB_GCA_002497905.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__UBA496 sp2

RS_GCF_000016125.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus;s__Methanococcus maripaludis

GB_GCA_001918745.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__40CM-2-53-6;f__40CM-2-53-6;g__40CM-2-53-6;s__

S012_111*

GB_GCA_002499325.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002254475.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__B26-1;g__B26-1;s__

GB_GCA_002505405.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA253;s__UBA253 sp3

GB_GCA_002687795.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10200;f__UBA10200;g__GCA-2687795;s__

GB_GCA_002763255.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_002501805.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp9

GB_GCA_002497985.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002495185.1_d__Archaea;p__Thermoplasmatota;c__UBA184;o__UBA184;f__UBA184;g__UBA184;s__

RS_GCF_900079115.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus_A;s__Sulfolobus_A solfataricus

UBA9291_d__Archaea;p__Halobacterota;c__NRA6;o__NRA6;f__NRA6;g__UBA9210;s__UBA9210 sp1

GB_GCA_002718195.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA15;s__

GB_GCA_002722595.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__GCA-2722595;s__

RS_GCF_000828575.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanothermobacteraceae;g__Methanothermobacter;s__

GB_GCA_002725475.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA8690;s__

S140_74*

GB_GCA_002713185.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000308215.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__Methanomassiliicoccus;s__Methanomassiliicoccus luminyensis

GB_GCA_002498285.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__DTU008;s__

RS_GCF_001639265.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_D;s__Methanobrevibacter_D filiformis

GB_GCA_001595885.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__SG8-5;f__SG8-5;g__SG8-5;s__

RS_GCF_000504205.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus;s__Methanolobus tindarius

GB_GCA_001593925.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__B26-1;g__B26-1;s__

GB_GCA_002254595.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermofilales;f__ex4484-15;g__ex4484-15;s__

GB_GCA_002685895.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA8690;s__

UBA12520_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_A;s__Thermococcus_A sp1

RS_GCF_000336935.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halococcus;s__Halococcus salifodinae

GB_GCA_001412355.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanomicrobiaceae;g__SDB;s__

S146_76*

GB_GCA_002709285.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__

GB_GCA_001742785.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__IMC4;f__IMC4;g__IMC4;s__

S139_191*

RS_GCF_000993805.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermofilales;f__Thermofilaceae;g__Thermofilum_A;s__Thermofilum_A uzonense

RS_GCF_000306725.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus_A;s__Methanolobus_A psychrophilus

RS_GCF_000148385.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__Vulcanisaeta distributa

RS_GCF_001950595.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__CBA1134;s__

UBA11057_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__UBA11057;s__

S014_83*

GB_GCA_002727275.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

GB_GCA_002010045.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__JdFR-22;s__

GB_GCA_000008085.1_d__Archaea;p__Nanoarchaeota;c__Nanoarchaeia;o__Nanoarchaeales;f__Nanoarchaeaceae;g__Nanoarchaeum;s__Nanoarchaeum equitans

S143_113*

RS_GCF_002487355.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanoperedenaceae;g__Methanoperedens;s__

GB_GCA_002714605.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

Zestosphaera tikiterensis (NBVN00000000.1)

GB_GCA_002507345.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

RS_GCF_000337835.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax sulfurifontis

GB_GCA_002496475.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermocladiaceae;g__Vulcanisaeta;s__

RS_GCF_000336995.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum aidingense

S145_55*

RS_GCF_000092185.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__Thermosphaera;s__Thermosphaera aggregans

S143_127

GB_GCA_000016385.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum arsenaticum

RS_GCF_000011585.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus;s__Methanococcus maripaludis_B

S016_76

GB_GCA_002494895.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrososphaera;s__

GB_GCA_002497025.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__UBA252 sp4

GB_GCA_002504845.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__UBA11751 sp3

RS_GCF_000025685.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax volcanii

RS_GCF_001462395.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Pyrodictiaceae;g__Pyrodictium;s__Pyrodictium occultum

S014_74*

RS_GCF_000017225.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus;s__Methanococcus maripaludis_A

S141_81

RS_GCF_900196725.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanoperedenaceae;g__Methanoperedens;s__Methanoperedens nitroreducens_A

S141_100*

GB_GCA_001940725.1_d__Archaea;p__Asgardarchaeota;c__Heimdallarchaeia;o__LC-2;f__LC-2;g__LC-2;s__

RS_GCF_001542905.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

RS_GCF_001485575.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__

RS_GCF_000025325.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloterrigena;s__Haloterrigena turkmenica

GB_GCA_001587675.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Methanofastidiosales;f__Methanofastidiosaceae;g__Methanofastidiosum;s__

S144_54

UBA12515_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__UBA12515;g__UBA12515;s__

GB_GCA_002502215.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__UBA618 sp2

RS_GCF_000784355.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanomicrobiaceae;g__Methanolacinia;s__Methanolacinia paynteri

RS_GCF_002214565.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus radiotolerans

S139_118*

GB_GCA_002496425.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__UBA162;s__

GB_GCA_002499525.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotenuis;s__Nitrosotenuis sp1

S146_137*

GB_GCA_001593865.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B24;f__B24;g__B24;s__

GB_GCA_000402775.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__SCGC-AAA252-I15;f__SCGC-AAA252-I15;g__SCGC-AAA252-I15;s__

GB_GCA_002501655.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_900113245.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopelagius;s__Halopelagius inordinatus

S009_18*

S012_26*

GB_GCA_000496235.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__J07HR59;s__J07HR59 sp1

GB_GCA_002722735.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__UBA557 sp2

S145_38

S013_27

UBA10214_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__UBA10214;g__UBA10214;s__

GB_GCA_002712645.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

S143_140*

RS_GCF_001469875.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__

GB_GCA_002170315.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

UBA10204_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__UBA10204;s__

GB_GCA_002687275.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__ARS49;f__GCA-2687275;g__GCA-2687275;s__

GB_GCA_002508305.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA57;g__UBA57;s__UBA57 sp1

RS_GCF_000711905.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales_A;f__Methermicoccaceae;g__Methermicoccus;s__Methermicoccus shengliensis

S014_73*

GB_GCA_002497075.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__UBA472;g__UBA472;s__

RS_GCF_001602375.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus horonobensis

S145_39

GB_GCA_002495325.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanomethylophilus;s__

GB_GCA_002010195.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus_A;s__

RS_GCF_000221185.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__

RS_GCF_002252755.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

GB_GCA_002506825.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__UBA463 sp10

RS_GCF_000979975.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina sp1

GB_GCA_001628435.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

RS_GCF_000337015.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum arcis

RS_GCF_000204925.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Metallosphaera;s__Metallosphaera cuprina

RS_GCF_001577775.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__Pyrococcus kukulkanii

GB_GCA_002494785.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA117;s__

RS_GCF_002787055.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosotenuis;s__

GB_GCA_000830315.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR20;g__GW2011-AR20;s__

S014_61*

RS_GCF_000009965.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus kodakarensis

GB_GCA_002457595.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__

UBA10219_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__UBA10219;g__UBA10219;s__

RS_GCF_000337895.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halobiforma_A;s__Halobiforma_A nitratireducens

GB_GCA_002730095.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002502855.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA419;s__

GB_GCA_002701145.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

RS_GCF_000966265.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Palaeococcus;s__Palaeococcus ferrophilus

RS_GCF_000025505.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Ferroglobus;s__Ferroglobus placidus

GB_GCA_002010925.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__UBA233;g__UBA233;s__

GB_GCA_002717835.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA11751;s__

GB_GCA_002696845.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

RS_GCF_000337575.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrialba;s__Natrialba hulunbeirensis

S141_78*

S141_97*

GB_GCA_002724775.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__CG-Epi1;s__

GB_GCA_002779595.1_d__Archaea;p__Nanoarchaeota;c__CG07-land;o__CG07-land;f__CG07-land;g__CG07-land;s__CG07-land sp1

RS_GCF_000337455.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halosimplex;s__Halosimplex carlsbadense

S014_67

UBA12081_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__GW2011-AR1;g__GW2011-AR13;s__GW2011-AR13 sp1

RS_GCF_000376965.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanothermococcus_A;s__Methanothermococcus_A thermolithotrophicus

GB_GCA_001593845.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__B26-1;g__B63;s__

S013_21*

GB_GCA_000234805.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum ferrireducens

RS_GCF_002355635.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopenitus;s__Halopenitus persicus

GB_GCA_001516655.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Thermoproteus;s__

RS_GCF_000015205.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermoproteales;f__Thermoproteaceae;g__Pyrobaculum;s__Pyrobaculum islandicum

GB_GCA_002497405.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__UBA618 sp4

GB_GCA_001800815.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__UBA10834;f__UBA10834;g__COMBO-56-21;s__

GB_GCA_000875775.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus piranensis

GB_GCA_002509225.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__UBA102;g__UBA102;s__

UBA12271_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__

GB_GCA_002702945.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

RS_GCF_000017165.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus;s__Methanococcus vannielii

GB_GCA_002496385.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__SG8-5;f__SG8-5;g__UBA147;s__

RS_GCF_000023965.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halomicrobium;s__Halomicrobium mukohataei

RS_GCF_000337335.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum distributum

UBA10194_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__GW2011-AR9;s__GW2011-AR9 sp1

GB_GCA_002505725.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_C;s__

RS_GCF_002355655.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum trapanicum

RS_GCF_000337615.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema pallidum

UBA8941_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__TCS64;f__TCS64;g__UBA8941;s__

S140_75*

GB_GCA_002794135.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG08-08-20-14;f__CG08-08-20-14;g__CG08-08-20-14;s__

GB_GCA_000220375.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__Nanosalina;s__

UBA12002_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA12002;s__

GB_GCA_002855745.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Thermofilales;f__Thermofilaceae;g__Thermofilum_A;s__

GB_GCA_002792685.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-32-21;g__CG1-02-32-21;s__

RS_GCF_000337815.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax mucosum

GB_GCA_002496985.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA8690;s__

GB_GCA_002508465.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

GB_GCA_002688355.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR20;g__GCA-2688355;s__

GB_GCA_002506605.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__UBA164;f__UBA164;g__UBA160;s__

UBA8724_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

S014_41

RS_GCF_001560915.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanomethylophilus;s__

GB_GCA_001787285.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__GW2011-AR1;g__RBG-13-33-26;s__RBG-13-33-26 sp1

RS_GCF_000327485.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__Methanoregula formicica

GB_GCA_002719355.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__

RS_GCF_000337355.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum kocurii

GB_GCA_002506365.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA583;f__UBA583;g__UBA583;s__

RS_GCF_000447865.2_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopenitus;s__

RS_GCF_000172995.2_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halogeometricum;s__Halogeometricum borinquense

RS_GCF_000337115.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema thermotolerans

GB_GCA_001761425.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__SG9;s__

RS_GCF_000025665.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Acidiprofundales;f__Aciduliprofundaceae;g__Aciduliprofundum;s__Aciduliprofundum boonei

GB_GCA_002509085.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA588;s__

GB_GCA_002689345.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

RS_GCF_000800805.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanoplasma;s__Methanoplasma termitum

GB_GCA_000830295.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR15;f__GW2011-AR15;g__GW2011-AR15;s__

GB_GCA_002731655.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__UBA8886;s__

GB_GCA_002010075.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales_A;f__Methermicoccaceae;g__JdFR-19;s__

GB_GCA_001399805.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__BA1;g__BA1;s__

UBA8516_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__UBA8516;s__

GB_GCA_002731935.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA9562;s__

GB_GCA_001627235.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__Nitrosopelagicus sp2

GB_GCA_002505985.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__UBA623 sp4

GB_GCA_002509745.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA349;s__

S139_78*

GB_GCA_002505495.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA59;s__

GB_GCA_000416025.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halonotius;s__

GB_GCA_002763225.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__1-14-0-10-31-34;g__1-14-0-10-31-34;s__

RS_GCF_000263735.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Pyrococcus;s__

GB_GCA_001515185.1_d__Archaea;p__Hadesarchaeota;c__YNP-45;o__YNP-45;f__YNP-45;g__DG-33;s__

GB_GCA_001940805.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocorpusculum;s__

S146_104*

RS_GCF_000427685.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloplanus;s__Haloplanus natans

GB_GCA_002506185.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

RS_GCF_000013725.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanococcoides;s__Methanococcoides burtonii

GB_GCA_002725535.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

RS_GCF_000336755.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax elongans

GB_GCA_000389735.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Acd1;s__

GB_GCA_001629205.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_002504805.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__UBA120 sp1

S009_8

GB_GCA_002254745.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__ex4484-217-1;f__ex4484-217-1;g__ex4484-217-1;s__

RS_GCF_900106715.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Haloarcula;s__Haloarcula vallismortis

GB_GCA_002503395.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA60;s__

RS_GCF_000012545.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanosphaera;s__Methanosphaera stadtmanae

GB_GCA_002496565.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

S146_92*

GB_GCA_002496005.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001775995.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__RBG-16-48-13;f__RBG-16-48-13;g__RBG-16-48-13;s__

GB_GCA_002496395.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocorpusculaceae;g__Methanocalculus;s__

RS_GCF_001017125.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus sediminis

GB_GCA_002712495.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__

GB_GCA_002497315.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_002763335.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-47-18;g__CG1-02-47-18;s__

GB_GCA_002494485.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA213;g__UBA213;s__

RS_GCF_000217995.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosalsum;s__Methanosalsum zhilinae

GB_GCA_002694245.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

S143_78

RS_GCF_000144915.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Acidilobaceae;g__Acidilobus;s__Acidilobus saccharovorans

RS_GCF_000621965.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_B;s__Methanobrevibacter_B wolinii

GB_GCA_002718695.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001563995.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__PL-Br10-U2g16;s__

GB_GCA_000484975.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

UBA10530_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanocellales;f__UBA148;g__UBA148;s__

GB_GCA_002504525.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomassiliicoccaceae;g__DTU008;s__

GB_GCA_002505185.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__Ferroplasma;s__Ferroplasma sp1

GB_GCA_002494865.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__UBA562 sp2

RS_GCF_000970025.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina barkeri

RS_GCF_001469955.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloprofundus;s__Haloprofundus marisrubri

S143_144*

S141_104

RS_GCF_001462205.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloparvum;s__Haloparvum sedimenti

UBA12206_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__

GB_GCA_001443365.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__CSP1-1;s__

GB_GCA_002506105.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanolinea;s__

GB_GCA_002172375.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA557;s__

GB_GCA_001870125.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrosocosmicus;s__Nitrosocosmicus exaquare

GB_GCA_002762705.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG08-08-20-14;f__CG08-08-20-14;g__CG08-08-20-14;s__

UBA8589_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__UBA12382;g__UBA12382;s__

RS_GCF_000517625.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halostagnicola;s__Halostagnicola larsenii

GB_GCA_001872145.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-31-27;g__CG1-02-31-27;s__

GB_GCA_001273385.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__UBA233;g__AD8-1;s__

GB_GCA_000730285.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrososphaera;s__Nitrososphaera evergladensis

GB_GCA_002710015.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

RS_GCF_000012285.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Sulfolobales;f__Sulfolobaceae;g__Sulfolobus;s__Sulfolobus acidocaldarius

GB_GCA_001510275.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

S144_104*

GB_GCA_002503105.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__UBA206;s__

GB_GCA_002503675.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

GB_GCA_002011165.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__JdFR-21;f__JdFR-21;g__JdFR-21;s__

GB_GCA_002498315.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanofollaceae;g__Methanofollis;s__

GB_GCA_002718995.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA463;s__

GB_GCA_001587575.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Methanofastidiosales;f__Methanofastidiosaceae;g__Methanofastidiosum;s__

S146_96

RS_GCF_001593955.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halococcaceae;g__Halalkalicoccus;s__Halalkalicoccus paucihalophilus

UBA10161_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__UBA10161;g__UBA10161;s__UBA10161 sp1

S146_67*

GB_GCA_002730325.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

S141_145*

RS_GCF_001723155.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloadaptaceae;g__Haladaptatus;s__

S016_46*

UBA10516_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__UBA9949;s__UBA9949 sp1

RS_GCF_000021965.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanosphaerula;s__Methanosphaerula palustris

GB_GCA_002717165.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA57;g__UBA57;s__

S146_145*

S013_40

GB_GCA_002507245.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__UBA233;g__UBA233;s__

GB_GCA_001940665.1_d__Archaea;p__Asgardarchaeota;c__Lokiarchaeia;o__LCB-4;f__LCB-4;g__LCB-4;s__

GB_GCA_002508395.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__Nitrosopumilus sp1

GB_GCA_002494725.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Geoglobus;s__

GB_GCA_002706065.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

RS_GCF_001485535.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Halobacteriaceae;g__Halobacterium;s__

RS_GCF_000421805.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum ezzemoulense

GB_GCA_001595915.1_d__Archaea;p__Thermoplasmatota;c__E2;o__DHVEG-1;f__DHVEG-1;g__SG8-52-3;s__

GB_GCA_002687825.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__ARS1403;g__GCA-2687825;s__

S014_87*

RS_GCF_000337915.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum saccharovorum

GB_GCA_002490245.1_d__Archaea;p__Crenarchaeota;c__Bathyarchaeia;o__B26-1;f__B24-2;g__B24-2;s__

UBA12174_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanothermobacteraceae;g__Methanothermobacter;s__Methanothermobacter sp1

GB_GCA_002501695.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanolobus_A;s__

UBA11020_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__

UBA8894_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA8690;s__

GB_GCA_002254665.1_d__Archaea;p__Crenarchaeota;c__Thermoprotei;o__Desulfurococcales;f__Desulfurococcaceae;g__ex4484-58;s__

UBA10117_d__Archaea;p__Nanoarchaeota;c__UBA10117;o__UBA10117;f__UBA10117;g__UBA10117;s__

GB_GCA_002505945.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA119;f__UBA119;g__UBA119;s__

GB_GCA_002503545.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__Methanomassiliicoccales;f__Methanomethylophilaceae;g__Methanomethylophilus;s__

S146_127

GB_GCA_002687355.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGIII;f__CG-Epi1;g__UBA8886;s__

GB_GCA_001800825.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__RBG-16-68-12;f__RBG-16-68-12;g__COMBO-69-17;s__

RS_GCF_900108505.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopenitus;s__Halopenitus malekzadehii

GB_GCA_002497895.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA252;s__UBA252 sp3

RS_GCF_000022365.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus gammatolerans

GB_GCA_002502735.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanoregulaceae;g__Methanoregula;s__

GB_GCA_002499455.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

GB_GCA_001871655.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_001800735.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata_A;o__UBA10834;f__UBA10834;g__RBG-16-62-10;s__

RS_GCF_000022545.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus_A;s__Thermococcus_A sibiricus

GB_GCA_002714745.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__UBA623 sp3

S140_73

GB_GCA_002498455.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__UBA501 sp1

GB_GCA_002496845.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__

GB_GCA_002505645.1_d__Archaea;p__Asgardarchaeota;c__Heimdallarchaeia;o__UBA460;f__UBA460;g__UBA460;s__

GB_GCA_002502785.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix_A;s__Methanothrix_A harundinacea_A

GB_GCA_002494565.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA57;g__UBA57;s__

RS_GCF_900215575.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Salinarchaeum;s__Salinarchaeum philippinense

RS_GCF_000739555.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halolamina;s__Halolamina rubra

UBA10107_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA12501;f__UBA10107;g__UBA10107;s__

S146_85*

RS_GCF_000969905.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanosarcinales;f__Methanosarcinaceae;g__Methanosarcina;s__Methanosarcina vacuolata

RS_GCF_000336855.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Haloferax;s__Haloferax sp1

S016_48*

UBA8915_d__Archaea;p__Halobacterota;c__NRA6;o__NRA6;f__NRA6;g__UBA10521;s__UBA10521 sp1

RS_GCF_900109595.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__Methanobrevibacter_A gottschalkii

RS_GCF_900116205.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halostagnicola;s__Halostagnicola kamekurae

GB_GCA_002698885.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__

GB_GCA_001564135.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloarculaceae;g__Halovenus;s__

S139_21

UBA11998_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR9;f__GW2011-AR9;g__UBA11998;s__

GB_GCA_002688095.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__ARS1403;g__GCA-2688095;s__

GB_GCA_002693165.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__UBA57;g__UBA57;s__

GB_GCA_002256595.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Methanotrichales;f__Methanotrichaceae;g__Methanothrix;s__

RS_GCF_000337175.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natrinema;s__Natrinema gari

GB_GCA_002785505.1_d__Archaea;p__Altiarchaeota;c__Altiarchaeia;o__Altiarchaeales;f__Altiarchaeaceae;g__Altiarchaeum;s__Altiarchaeum sp1

GB_GCA_002496065.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobrevibacter_A;s__

Nanoarchaeota archaeon M10-121 (RZJO00000000.1)

GB_GCA_002503995.1_d__Archaea;p__Nanoarchaeota;c__Parvarchaeia;o__Parvarchaeales;f__Parvarchaeaceae;g__Parvarchaeum;s__Parvarchaeum sp1

GB_GCA_002702985.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA496;s__

GB_GCA_002497645.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA559;s__UBA559 sp1

GB_GCA_002503205.1_d__Archaea;p__Thermoplasmatota;c__Thermoplasmata;o__Thermoplasmatales;f__Thermoplasmataceae;g__UBA447;s__

RS_GCF_000383975.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronorubrum;s__Natronorubrum tibetense

RS_GCF_000006175.1_d__Archaea;p__Euryarchaeota;c__Methanococci;o__Methanococcales;f__Methanococcaceae;g__Methanococcus;s__Methanococcus voltae

UBA10200_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10200;f__UBA10200;g__UBA10200;s__

GB_GCA_002508705.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

RS_GCF_001006045.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Geoglobus;s__Geoglobus ahangari

GB_GCA_002507125.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA623;s__

S142_14

S012_132*

GB_GCA_000746745.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

UBA10036_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__UBA10191;g__UBA10191;s__UBA10191 sp1

RS_GCF_000816105.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus guaymasensis

RS_GCF_900095295.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__Methanobacterium_C;s__Methanobacterium_C congolense

GB_GCA_002496175.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA120;s__

S016_56*

GB_GCA_002495405.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA15;s__

RS_GCF_900114025.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Natronobacterium;s__Natronobacterium gregoryi

GB_GCA_001717025.1_d__Archaea;p__Crenarchaeota;c__Methanomethylicia;o__Methanomethyliales;f__Methanomethyliaceae;g__Methanomethylicus;s__Methanomethylicus oleusabulum

S013_4*

UBA10154_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__GW2011-AR5;f__GW2011-AR5;g__GW2011-AR5;s__

RS_GCF_000015825.1_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__Methanoculleus marisnigri_A

RS_GCF_002286985.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__

UBA9513_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA562;s__

GB_GCA_002495235.1_d__Archaea;p__Thermoplasmatota;c__UBA186;o__UBA287;f__UBA287;g__UBA287;s__

GB_GCA_002702035.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIA;g__UBA618;s__

RS_GCF_000455365.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halopiger_B;s__Halopiger_B djelfimassiliensis

GB_GCA_002495685.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanobacteriaceae;g__UBA412;s__

RS_GCF_000166095.1_d__Archaea;p__Euryarchaeota;c__Methanobacteria;o__Methanobacteriales;f__Methanothermaceae;g__Methanothermus;s__Methanothermus fervidus

GB_GCA_002254385.1_d__Archaea; p__Thermoplasmatota; c__Thermoplasmata; o__EX4484-6; f__EX4484-6; g__EX4484-6; s__EX4484-6 sp002254385

GB_GCA_000494145.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Caldiarchaeales;f__JGI-OTU-1;g__JGI-OTU-1;s__JGI-OTU-1 sp1

RS_GCF_002214165.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__Mia14;s__

S016_84*

GB_GCA_000303155.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrososphaeraceae;g__Nitrososphaera;s__Nitrososphaera gargensis

RS_GCF_000194625.1_d__Archaea;p__Halobacterota;c__Archaeoglobi;o__Archaeoglobales;f__Archaeoglobaceae;g__Archaeoglobus_C;s__Archaeoglobus_C veneficus

RS_GCF_002214505.1_d__Archaea;p__Euryarchaeota;c__Thermococci;o__Thermococcales;f__Thermococcaceae;g__Thermococcus;s__Thermococcus siculi

GB_GCA_002687185.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GCA-2687185;g__GCA-2687185;s__

GB_GCA_001564005.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halorubrum;s__Halorubrum sp1

RS_GCF_000812185.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopelagicus;s__Nitrosopelagicus brevis

GB_GCA_001674955.1_d__Archaea;p__Crenarchaeota;c__Nitrososphaeria;o__Nitrososphaerales;f__Nitrosopumilaceae;g__Nitrosopumilus;s__

GB_GCA_002505685.1_d__Archaea;p__Thermoplasmatota;c__MGII;o__MGII;f__MGIIB;g__UBA501;s__

GB_GCA_000328525.1_d__Archaea;p__Halobacterota;c__Halobacteria;o__Halobacteriales;f__Haloferacaceae;g__Halovivax;s__Halovivax ruber

UBA10089_d__Archaea;p__Halobacterota;c__Methanomicrobia;o__Methanomicrobiales;f__Methanocullaceae;g__Methanoculleus;s__

S009_6*

GB_GCA_001766825.1_d__Archaea;p__Halobacterota;c__Methanosarcinia;o__Syntrophoarchaeales;f__Syntrophoarchaeaceae;g__Syntrophoarchaeum_A;s__Syntrophoarchaeum_A butanivorans
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Fig. S4. Archaeal GTDB-Tk maximum-likelihood protein tree. Branch support values are shown (0.8-1.0) with black circles. 
Estimated completion, contamination, and relative abundance statistics are indicated, and the scale bar shows expected amino acid substitutions.
* Curated with ESOM
**Included, although ESOM curation resulted in the loss of most ribosomal proteins  18
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Fig. S5. Comparison of relative abundance of select MAGs (based on read coverage) and relative abundance of 16S rRNA gene amplicon 
OTUs. Relative abundance of clades in (A) the Bacteria and Archaea and (B) the Archaea alone are shown normalized by sample. 
Depicted clades were detectable in both amplicons and MAGs and represented either >15% of the total MAG read coverage or >15% of
the total archaeal MAG read coverage, respectively. (C) Relative abundance of MAGs in the DPANN superphylum based on read coverage 
of archaeal MAGs. A, amplicons; M, MAGs.

C

21



Woese- and
Pacearchaeota

deep Parvarchaeota

unknown

Aenigmarchaeota

Nanohaloarchaeota-like

Micrarchaeota

Diapherotrites

unknown

356-284-mtbt-106

S013_4

Woesearchaeota-Woesearchaeota_archaeon-GCA_002867475

Woesearchaeota-archaeon-GCA_002688925

Woesearchaeota-archaeon_GW2011_AR20-GCA_000830315

Pacearchaeota-Pacearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_30_48-GCA_002763155

Pacearchaeota-Pacearchaeota_archaeon-GCA_002687255

S146_173

S141_145

Parvarchaeota-Parvarchaeum_acidiphilum_Arman4-GCA_002412065

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_33_12-GCA_002762865

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_HGW-Altiarchaeales-1-GCA_002841105

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_45_16-GCA_002762785

Woesearchaeota-archaeon_GW2011_AR3-GCA_000806075

Asgard

Pacearchaeota-Pacearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_32_14-GCA_002763085

Aenigmarchaeota-Candidatus_Aenigmarchaeota_archaeon_DRTY-7_bin_34-Ga0181641

TACK

Nanoarchaeota-Nanoarchaeota_archaeon_NZ13-N-GCA_003344645

Micrarchaeota-Micrarchaeota_archaeon_CG_4_10_14_0_2_um_filter_49_7-GCA_002792955

Aenigmarchaeota-Aenigmarchaeota_archaeon_ex4484_14-GCA_002255055

Pacearchaeota-Pacearchaeota_archaeon_RBG_13_36_9-GCA_001786395

Woesearchaeota-archaeon_GW2011_AR4-GCA_000806095

Woesearchaeota-Woesearchaeota_archaeon-GCA_002687795

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_ex4484_43-GCA_002254945

Diapherotrites-Diapherotrites_archaeon_CG10_big_fil_rev_8_21_14_0_10_31_34-GCA_002763225

Pacearchaeota-archaeon_GW2011_AR13-GCA_000805965

Diapherotrites-Diapherotrites_archaeon_CG08_land_8_20_14_0_20_30_16-GCA_002779075

Woesearchaeota-Woesearchaeota_archaeon-GCA_002730625

Huberarchaeota-Huberarchaea_CG_4_10_14_0_8_um_filter_31_133-GCA_002785105

S139_161

S139_191

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_44_13-GCA_002762985

S143_148

Huberarchaeota-Huberarchaea_CG_4_9_14_3_um_filter_31_125-GCA_002790315

UAP11-archaeon_CG07_land_8_20_14_0_80_38_8-GCA_002779595

Euryarchaeota

Woesearchaeota-Woesearchaeota_archaeon-GCA_002685855

Euryarchaeota-Nanohaloarchaeota-Nanohaloarchaea_archaeon_SW_7_43_1-GCA_003009795

Woesearchaeota-Woesearchaeota_archaeon-GCA_002686295

Pacearchaeota-archaeon_GW2011_AR1-GCA_000806055

Nanoarchaeota-Nanoarchaeales-Nanoarchaeaceae-Nanoarchaeum-Nanoarchaeum_equitans-GCA_000008085

Micrarchaeota-Micrarchaeum-Micrarchaeum_sp_AZ1-GCA_001896515

Pacearchaeota-Pacearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_35_13-GCA_002763035

4571-419-mtbt-35

Pacearchaeota-archaeon_BMS3Abin17-GCA_002897655

Aenigmarchaeota-Candidatus_Aenigmarchaeota_archaeon_GMQ_bin_18-1-Ga0181639

Woesearchaeota-Woesearchaeota_archaeon_UBA489-GCA_002505585

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_ex4484_2-GCA_002254565

Pacearchaeota-Pacearchaeota_archaeon_CG06_land_8_20_14_3_00_35_12-GCA_002780285

4559-240-mtbt-65

Diapherotrites-Diapherotrites_archaeon_CG08_land_8_20_14_0_20_34_12-GCA_002779065

S143_156

S014_52

Diapherotrites-Iainarchaeum-Iainarchaeum_andersonii-GCA_000402355

Pacearchaeota-Pacearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_34_76-GCA_002763075

S014_74

Euryarchaeota-Nanohaloarchaeota-Nanohaloarchaea_archaeon_PL-Br10_U2g27-GCA_001564035

S012_33

Woesearchaeota-Nanoarchaeota_archaeon-GCA_002687825

Micrarchaeota-Micrarchaeota_archaeon_CG1_02_51_15-GCA_001871495

Micrarchaeota-Micrarchaeota_archaeon_CG1_02_47_40-GCA_001871475

S014_66

Pacearchaeota-Pacearchaeota_archaeon_RBG_16_35_8-GCA_001786425

UAP1-archaeon_CG10_big_fil_rev_8_21_14_0_10_43_11-GCA_002763265

S016_88

S016_89

S143_146

S146_145

Parvarchaeota-Parvarchaeota_archaeon_UBA449-GCA_002503305

S139_160

Pacearchaeota-Pacearchaeota_archaeon_ex4484_71-GCA_002254395

S143_142

Huberarchaeota-Euryarchaeota_archaeon_HGW-Euryarchaeota-1-GCA_002841675

Aenigmarchaeota-Aenigmarchaeota_archaeon_ex4484_56-GCA_002254685

Woesearchaeota-Woesearchaeota_archaeon_CG_4_10_14_0_2_um_filter_33_13-GCA_002792115

Pacearchaeota-Pacearchaeota_archaeon_RBG_19FT_COMBO_34_9-GCA_001786415

Undinarchaeota-archaeon_UBA490-GCA_002494525

Diapherotrites-Diapherotrites_archaeon-GCA_002687735

Micrarchaeota-Thermoplasmatales_archaeon_ARMAN-GCA_002204695

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_36_11-GCA_002762845

Micrarchaeota-Micrarchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_59_7-GCA_002778425

S140_133

S012_111

Woesearchaeota-archaeon_GW2011_AR18-GCA_000806155

Woesearchaeota-Woesearchaeota_archaeon-GCA_002688315

Parvarchaeota--Parvarchaeum_acidophilus-GCA_002412085

Pacearchaeota-Pacearchaeota_archaeon-GCA_002686355

S139_153

S013_79

Nanoarchaeota-Nanoarchaeales-Nanopusillaceae-Nanobsidianus-Nanobsidianus_stetteri-GCA_000387965

Aenigmarchaeota-archaeon_GW2011_AR5-GCA_000806115

Euryarchaeota-Nanohaloarchaeota-Nanohaloarchaea_archaeon_SG9-GCA_001761425

S146_159

Pacearchaeota-Pacearchaeota_archaeon-GCA_002688875

4281-140-mtbt-66

Micrarchaeota-Micrarchaeota_archaeon_CG_4_10_14_0_2_um_filter_60_11-GCA_002792915

Woesearchaeota-archaeon-GCA_002687815

4281-140-mtbt-68

S012_97

S014_73

Pacearchaeota-archaeon_GW2011_AR19-GCA_000806015

4281-140-mtbt-70

Woesearchaeota-archaeon_GW2011_AR17-GCA_000805995

Pacearchaeota-Pacearchaeota_archaeon-GCA_002689985

Micrarchaeota-Micrarchaeota_archaeon_CG1_02_55_41-GCA_001871605

Woesearchaeota-Woesearchaeota_archaeon-GCA_002686855

Pacearchaeota-Pacearchaeota_archaeon_UBA284-GCA_002499185

Diapherotrites-Diapherotrites_archaeon_CG11_big_fil_rev_8_21_14_0_20_37_9-GCA_002762975

Pacearchaeota-Pacearchaeota_archaeon_CG_4_10_14_0_2_um_filter_05_32_18-GCA_002792685

S014_83

Woesearchaeota-Woesearchaeota_archaeon_CG1_02_47_18-GCA_001872825

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_WOR_SM1_86-2-GCA_001723855

Pacearchaeota-Pacearchaeota_archaeon_ex4484_26-GCA_002254495

Woesearchaeota-Woesearchaeota_archaeon_CG1_02_57_44-GCA_001871415

Pacearchaeota-Pacearchaeota_archaeon_ex4484_31-GCA_002254805

Pacearchaeota-Pacearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_31_59-GCA_002763115

PIR30-mtbt-86

S141_124

Pacearchaeota-Pacearchaeota_archaeon-GCA_002688335

Undinarchaeota-archaeon_UBA543-GCA_002502135

Diapherotrites-Diapherotrites_archaeon-GCA_002688035

132-544-mtbt-68

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_37_12-GCA_002762795

Woesearchaeota-archaeon-GCA_002688325

S139_114

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_A3-GCA_002083985

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_32_9-GCA_002762915

Euryarchaeota-Nanohaloarchaeota-Nanosalinarum-Nanosalinarum_sp_J07AB56-GCA_000220355

Diapherotrites-archaeon_GW2011_AR10-GCA_000830275

Woesearchaeota-archaeon_GW2011_AR11-GCA_000806135

Micrarchaeota-Micrarchaeota_archaeon_UBA97-GCA_002507385

Korarchaeota

Woesearchaeota-Woesearchaeota_archaeon_CG11_big_fil_rev_8_21_14_0_20_43_8-GCA_002762705

Aenigmarchaeota-archaeon-GCA_002688965

Woesearchaeota-Nanoarchaeota_archaeon-GCA_002688095

Pacearchaeota-Pacearchaeota_archaeon-GCA_002731115

S143_162

Pacearchaeota-Pacearchaeota_archaeon_UBA92-GCA_002497285

Woesearchaeota-Woesearchaeota_archaeon_UBA119-GCA_002505945

128-326-mtbt-70

Woesearchaeota-archaeon-GCA_002688265

Micrarchaeota-Micrarchaeota_archaeon_Mia14-GCA_002214165

Nanoarchaeota-Nanoarchaeales-Nanopusillaceae-Nanopusillus-Nanopusillus_acidilobi-GCA_001552015

Altiarchaeota-Altiarchaeales-Altiarchaeum-Altiarchaeum_sp_CG03_land_8_20_14_0_80_32_618-GCA_002785505

Woesearchaeota-Woesearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_32_24-GCA_002763025

S143_163

S144_79

Pacearchaeota-Pacearchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_35_219-GCA_002794155

Euryarchaeota-Nanohaloarchaeota-Nanohaloarchaea_archaeon_B1-Br10_U2g1-GCA_001563875

Micrarchaeota-Candidatus_Micrarchaeota_archaeon_ARMAN-2-Ga0052122

Woesearchaeota-Woesearchaeota_archaeon_UBA153-GCA_002503705

Pacearchaeota-Pacearchaeota_archaeon-GCA_002688015

Woesearchaeota-archaeon_GW2011_AR15-GCA_000830295

S016_130

Pacearchaeota-Pacearchaeota_archaeon_CG_4_9_14_0_2_um_filter_39_13-GCA_002788615

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_IMC4-GCA_001742785

S016_84

S014_61

Micrarchaeota-Micrarchaeota_archaeon_CG10_big_fil_rev_8_21_14_0_10_45_29-GCA_002778455

Altiarchaeota-Altiarchaeales-Altiarchaeales_archaeon_WOR_SM1_SCG-GCA_001723845

Pacearchaeota-Pacearchaeota_archaeon-GCA_002688415

Woesearchaeota-Woesearchaeota_archaeon-GCA_002687275

Undinarchaeota-archaeon_UBA55-GCA_002495465

Pacearchaeota-Pacearchaeota_archaeon_UBA73-GCA_002496015

Altiarchaeota-Altiarchaeales-Altiarchaeum-Altiarchaeum_sp_CG_4_10_14_0_8_um_filter_32_851-GCA_002791795

Euryarchaeota-Nanohaloarchaeota-Nanohaloarchaea_archaeon_B1-Br10_U2g19-GCA_001563905

S014_87

Woesearchaeota-Nanoarchaeota_archaeon_SCGC_AAA011-G17-GCA_000402515

S141_163

Woesearchaeota-Woesearchaeota_archaeon_UBA525-GCA_002498125

Aenigmarchaeota-Aenigmarchaeota_archaeon_ex4484_224-GCA_002254545

S143_144

Woesearchaeota-archaeon-GCA_002687185
Woesearchaeota-archaeon-GCA_002688355

25.1/99

99.9/100

100/100

100/100

98.9/100

100/100

100/100

100/100

100/100

96.7/100

100/100

100/100

100/100

100/100

100/100

100/100

100/100

99.5/90

100/100

100/100

100/100

89.5/100

100/100

0/58

100/100

100/100

1.9/22

100/100

100/100

100/100

100/100

93.6/84

100/100

100/100

100/100

99.6/100

46.4/95

40.9/70

96.8/92

80/98

100/100

33.8/77

100/100

99.9/74

100/100

100/100

100/100

57.5/100

100/100

100/100

100/100

100/100

69/69

83.3/96

100/100

100/100

99.9/100

100/100

99.9/96

100/100

100/100

100/100

99.3/100

100/100

100/53

100/100

100/100

100/100

99.4/70

99.8/100

100/100

100/100

96.1/97

100/100

98.4/73

29/67

77/42

67.6/62

100/100

100/100

99.8/90

99.9/100

96/91

95.6/91

14.6/65

41.1/100

100/100

100/100

100/100

100/100

97.9/97

100/100

54.5/100

22.1/46

100/100

100/100

93.8/96

100/100

100/100

100/100

100/100

100/100

100/100

52.7/78

97.6/86

100/100

100/100

100/100

98.8/84

100/100

99.8/99

100/100

99.7/90

100/100

94.3/100

100/100

100/100

100/100

100/100

12.2/60

93.7/91

100/100

100/100

99.1/100

100/100

100/100

100/100

100/100

100/100

100/100

94.7/100

100/100

29.5/87

100/100

100/100

100/100

100/100

100/100

100/100

84.8/100

98.4/99

93.8/100

100/100

77.2/100

99.8/100

100/100

94.5/100

100/100

100/100

100/100

100/100

100/100

98.5/100

93.8/80

100/100

94.2/73

100/100

100/100

100/100

82.2/62

100/100

100/100

99.6/90

100/100

100/100

100/100

100/100

100/99

5/34

99.6/91

97.1/100

94.4/43

44.9/62

100/100

100/100

100/100

100/100

Fig. S6. Maximum-likelihood (ML) phylogenetic analysis of DPANN superphylum MAGs, based on forty-
eight marker proteins and 400 archaeal species. The alignment was trimmed with BMGE (alignment 
length = 9,461 aa). A ML phylogenetic tree was inferred in IQ-TREE with the LG+C60+F+R model with 
an ultrafast bootstrap approximation (left) and SH-like approximate likelihood tests (right), each run with 
1,000 replicates. The tree was artificially rooted with the DPANN archaea. Scale bar = Average number 
of substitutions per site.
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Fig. S7. Maximum-likelihood ribosomal protein tree of the Chloroflexi (Chloroflexota). The tree was 
constructed using 16 ribosomal proteins, inferred using RAxML with 1,000 bootstrapped replicates and 
rooted with Methanocaldococcus jannaschii (L77117.1). Bootstrap values ≥80% are indicated by 
black circles, and the scale bar shows expected amino acid substitutions per site.
*Curated with ESOM 
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Fig. S8.  Maximum-likelihood ribosomal protein tree of the Aquificae (Aquificota) constructed from 16 
ribosomal proteins, using Archaeoglobus fulgidus (NC_000917.1) and Methanocaldococcus jannaschii
(L77117.1) as a root. Bootstrap support based on 1,000 replicates is shown with black circles (80-100%). 
The presence of key genes involved in sulfur cycling, aerobic respiration, denitrification, and carbon fixation 
is depicted with colored circles. Full gene names and KO numbers are available on Figshare. The scale 
bar depicts expected amino acid substitutions per site. 
* Curated with ESOM     
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GB_GCA_002794135.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG08-08-20-14;f__CG08-08-20-14;g__CG08-08-20-14;s__

S014_59*

UBA9640_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR17;g__UBA9640;s__

GB_GCA_001871655.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

UBA11718_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA12501;f__UBA12501;g__UBA12501;s__UBA12501 sp1

S143_162*

GB_GCA_000008085.1_d__Archaea;p__Nanoarchaeota;c__Nanoarchaeia;o__Nanoarchaeales;f__Nanoarchaeaceae;g__Nanoarchaeum;s__Nanoarchaeum equitans

GB_GCA_002792955.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__UBA8471;g__UBA8471;s__UBA8471 sp1

GB_GCA_002688095.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__ARS1403;g__GCA-2688095;s__

UBA9989_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA9989;f__UBA9989;g__UBA9989;s__UBA9989 sp1

GB_GCA_002688925.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__GCA-2688925;s__

UBA10011_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__GW2011-AR10;g__GW2011-AR10;s__GW2011-AR10 sp1

Nanoarchaeota archaeon MC-1 (https://bitbucket.org/alrlab/deep-sea-hydrothermal-vent-nanoarchaeota-mags/src/master/MAGs/MC-1)

GB_GCA_002763225.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__1-14-0-10-31-34;g__1-14-0-10-31-34;s__

GB_GCA_002780105.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG1-02-33-12;f__CG1-02-33-12;g__CG1-02-33-12;s__

GB_GCA_001563915.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g21;s__

GB_GCA_002499505.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__UBA493;s__

GB_GCA_002792655.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-31-27;g__CG1-02-31-27;s__

GB_GCA_002762915.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__21-14-0-10-32-9;g__21-14-0-10-32-9;s__

UBA11576_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA12501;f__UBA11576;g__UBA11576;s__

UBA8474_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-47-18;g__CG1-02-47-18;s__

GB_GCA_002496015.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__UBA73;s__

GB_GCA_002254545.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__CG10238-14;f__ex4484-224;g__ex4484-224;s__

UBA10136_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GW2011-AR17;g__GW2011-AR17;s__GW2011-AR17 sp1

S014_83*

S014_73*

GB_GCA_000402355.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__Iainarchaeaceae;g__Iainarchaeum;s__Iainarchaeum andersonii

GB_GCA_002763335.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-47-18;g__CG1-02-47-18;s__

UBA10200_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10200;f__UBA10200;g__UBA10200;s__

UBA10117_d__Archaea;p__Nanoarchaeota;c__UBA10117;o__UBA10117;f__UBA10117;g__UBA10117;s__

GB_GCA_002495465.1_d__Archaea;p__UAP2;c__UBA543;o__UBA543;f__UBA55;g__UBA55;s__

GB_GCA_001787285.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__GW2011-AR1;g__RBG-13-33-26;s__RBG-13-33-26 sp1

S016_130*

GB_GCA_001872765.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG1-02-33-12;f__CG1-02-33-12;g__CG1-02-33-12;s__

GB_GCA_002763115.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-31-27;g__CG1-02-31-27;s__

GB_GCA_002505945.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA119;f__UBA119;g__UBA119;s__

GB_GCA_002763105.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-32-21;g__CG1-02-32-21;s__

GB_GCA_002687185.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SCGC-AAA011-G17;f__GCA-2687185;g__GCA-2687185;s__

S016_89*

GB_GCA_002792685.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__CG1-02-32-21;g__CG1-02-32-21;s__

S016_88*

GB_GCA_002790905.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

GB_GCA_000830295.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR15;f__GW2011-AR15;g__GW2011-AR15;s__

GB_GCA_002505655.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__UBA581;s__UBA581 sp1

UBA9638_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__GW2011-AR4;f__GW2011-AR4;g__UBA11716;s__UBA11716 sp1

Nanoarchaeota archaeon M10-121 (RZJO00000000.1)

GB_GCA_002779075.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__0-14-0-20-30-16;f__0-14-0-20-30-16;g__0-14-0-20-30-16;s__
GB_GCA_002779065.1_d__Archaea;p__Micrarchaeota;c__Iainarchaeia;o__Iainarchaeales;f__0-14-0-20-34-12;g__0-14-0-20-34-12;s__

GB_GCA_001871415.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__CG1-02-57-44;g__CG1-02-57-44;s__

S014_74*

GB_GCA_002687275.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__ARS49;f__GCA-2687275;g__GCA-2687275;s__
GB_GCA_002762795.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__ARS49;f__1-14-0-10-37-12;g__1-14-0-10-37-12;s__

GB_GCA_001871475.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__CG1-02-47-40;g__CG1-02-47-40;s__

GB_GCA_002688965.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__GW2011-AR5;f__GCA-2688965;g__GCA-2688965;s__

GB_GCA_002505035.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_002763075.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__1-14-0-10-34-76;s__

S014_61*

GB_GCA_002686295.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA9642;g__GCA-2686295;s__

UBA10216_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10216;f__UBA10216;g__UBA10216;s__

GB_GCA_002762735.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__GW2011-AR1;g__GW2011-AR1;s__GW2011-AR1 sp1

GB_GCA_002762705.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__CG08-08-20-14;f__CG08-08-20-14;g__CG08-08-20-14;s__

GB_GCA_002503215.1_d__Archaea;p__Nanoarchaeota;c__Parvarchaeia;o__Parvarchaeales;f__Parvarchaeaceae;g__Parvarchaeum;s__Parvarchaeum acidophilus

GB_GCA_002784645.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA73;g__CG1-02-35-32;s__

S139_153*

GB_GCA_002779595.1_d__Archaea;p__Nanoarchaeota;c__CG07-land;o__CG07-land;f__CG07-land;g__CG07-land;s__CG07-land sp1

GB_GCA_002763255.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_002778455.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA10214;f__UBA10161;g__1-14-0-10-45-29;s__

UBA8261_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__UBA12276;s__UBA12276 sp1
RS_GCF_002214165.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__Micrarchaeales;f__Micrarchaeaceae;g__Mia14;s__

S014_66*

GB_GCA_002502135.1_d__Archaea;p__UAP2;c__UBA543;o__UBA543;f__UBA543;g__UBA543;s__

GB_GCA_002792915.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

GB_GCA_002763265.1_d__Archaea;p__Nanoarchaeota;c__1-14-0-10-43-11;o__1-14-0-10-43-11;f__1-14-0-10-43-11;g__1-14-0-10-43-11;s__

S140_133*

GB_GCA_002687795.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA10200;f__UBA10200;g__GCA-2687795;s__

GB_GCA_000806115.1_d__Archaea;p__Nanoarchaeota;c__Aenigmarchaeia;o__GW2011-AR5;f__GW2011-AR5;g__GW2011-AR5;s__

GB_GCA_002506365.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA583;f__UBA583;g__UBA583;s__

S012_111*

GB_GCA_002499185.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__Pacearchaeales;f__UBA284;g__UBA284;s__

S144_79*

GB_GCA_002505525.1_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__UBA583;f__UBA583;g__UBA431;s__

GB_GCA_001563905.1_d__Archaea;p__Nanoarchaeota;c__Nanohaloarchaea;o__J07AB43;f__J07AB43;g__B1-Br10-U2g19;s__

GB_GCA_002785255.1_d__Archaea;p__Micrarchaeota;c__Micrarchaeia;o__UBA8480;f__UBA93;g__UBA93;s__

S145_55*

UBA10207_d__Archaea;p__Nanoarchaeota;c__Woesearchaeia;o__SM23-78;f__UBA525;g__UBA525;s__

S143_142*

0.1

Fig. S9. Maximum-likelihood GTDB-Tk phylogenetic tree showing the position of Woesearchaeota S21_7 within the DPANN superphylum. 
Branch support is shown with dark circles (0.8-1.0), and the scale bar shows expected amino acid substitutions per site.
* Curated with ESOM 

S21_7*
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Fig. S10.  Concatenated ribosomal protein tree of Thermaceae MAGs from the S21 enrichment culture 
metagenome, rooted with Aquifex aeolicus (NC_000918.1) and Persephonella marina (NC_012440.1). 
Bootstrap support (80-100%) from 1,000 bootstrapped replicates is indicated with dark circles, and the 
scale bar shows expected amino acid substitutions per site. Based on amplicon sequence data and a 
partial 16S rRNA gene sequence, the S21_6 MAG is most likely related to Vulcanithermus medioatlanticus 
(AJ507298.1; 98% similarity). 
* Curated with ESOM

Oceanithermus profundus (CP002361.1)
S21_1*

Meiothermus cateniformans (QWKX00000000.1)

Marinithermus hydrothermalis (CP002630.1)

S21_6*

Thermus aquaticus (NZ_CP010822.1)

0.1
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Hydrogenobaculum sp. Y04AAS1 (NC_011126.1)

S21_2

Persephonella marina (NC_012440.1)

Thermocrinis albus (NC_013894.1)

S21_3

S21_4*

Persephonella hydrogeniphila (OBEI00000000.1)

Aquifex aeolicus (NC_000918.1)

Thermocrinis ruber (NZ_CP007028.1)
Hydrogenobacter thermophilus (NC_017161.1)

Sulfurihydrogenibium azorense (NC_012438.1)

Hydrogenivirga caldilitoris (Ga0104484)

Sulfurihydrogenibium yellowstonense (ABZS00000000.1)

Hydrogenothermus marinus (Ga0180987)

0.1

Fig. S11. Maximum-likelihood protein tree showing the S21 Hydrogenothermaceae MAGs, constructed 
from 16 ribosomal proteins. The tree was rooted with Thermotoga profunda (NZ_AP014510.1) and 
Marinitoga hydrogenitolerans (FQUI00000000.1) and bootstrap support based on 1,000 replicates is 
shown (80-100%) with black circles. The scale bar indicates expected amino acid substitutions per site.
* Curated with ESOM
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List of Figshare files (https://doi.org/10.6084/m9.figshare.c.5099348) 

Simper analyses 

 SIMPER analyses of Brothers volcano taxonomic diversity. 

Catabolic energy calculations 

 Gibbs energy calculations for Brothers volcano vent sites. 

Functional gene analyses 

 Comparison of functional genes/gene categories by normalized read coverage and 

normalized gene counts. 

Assembly translations and annotations 

 Assembly translations. 

 GhostKoala assembly annotation. 

 FeGenie assembly annotation. 

 HydDB assembly annotation. 

MAG summary, translations, and annotations 

 Number of MAGs assigned to Bacteria and Archaea expressed as a percent. 

 MAG translations (by site). 

 MAG translations individual, S009-S142. 

 MAG translations individual, S143-S147. 

 GhostKoala MAG annotation (by site). 

 FeGenie MAG annotation. 

 HydDB selected MAG annotation. 

 Breakdown of selected MAG annotations from GhostKoala and HydDB. 

Domain level phylogenetic tree 

 GTDB-Tk Bacteria tree (phyloXML format). 

Additional methods files 
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 QIIME2 workflow. 

 arCOG genes used to create SI Appendix, Fig. S6. 

Additional MAG annotations, translations, and summaries 

 Aigarchaeota KAAS annotations. 

 Aigarchaeota gene table. 

 Altiarchaeota Prokka annotations. 

 Aquificae KAAS annotations. 

 Aquificae gene table. 

 DPANN MAG annotations. 

 DPANN reference annotations. 

 Hydrothermarchaeota KAAS annotations. 

 Hydrothermarchaeota gene table. 

 Hydrothermarchaeota reference translations. 

 Korarchaeota arCOG, KAAS annotations. 

 Korarchaeota gene table. 

 S21 MAG and reference translations. 

 S21 Archaea arCOG and KAAS annotations. 

 S21 Bacteria KAAS annotations.  
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Legends for Datasets S1 to S5 

Dataset S1 (separate file). Metadata, geochemistry and 16S rRNA gene amplicon analyses. 

(A) Brothers volcano sample names, locations, BioProject and BioSample accession numbers, 

and Sequence Read Archive (SRA) accession numbers for 16S rRNA gene amplicon data. (B) 

Geochemistry of the hydrothermal fluids associated with the Brothers volcano deposits. (C) 

Normalized OTUs identified at Brothers volcano using 16S rRNA gene amplicon sequencing. 

(D) Subset of SIMPER results showing differentiating taxa discussed in the text, both at the 

class and the order level. Unabridged SIMPER outputs are available on FigShare at 

https://doi.org/10.6084/m9.figshare.c.5099348. (E) BioProject, BioSample and SRA accession 

numbers for 16S rRNA gene amplicon datasets from the Eastern Lau Spreading Center-Valu Fa 

Ridge. Datasheet abbreviations: Dataset_S1A_Metadata, Dataset_S1B_Geochemistry, 

Dataset_S1C_Normalized_OTUs, Dataset_S1D_SIMPER, Dataset_S1E_ELSC-

VFR_accessions. 

 

Dataset S2 (separate file). Statistics and relative normalized abundance of functional genes in 

metagenome assemblies. (A) Metagenome assembly statistics. (B) Relative normalized 

abundance of a subset of metabolic genes and iron metabolism gene categories identified in 

Brothers volcano contigs. The abundance was calculated by dividing the summed coverage for 

each gene/gene category in the assembly by the average summed coverage for 14 single copy 

marker genes, as described in Materials and Methods. Datasheet abbreviations: 

Dataset_S2A_Assembly_statistics, Dataset_S2B_Normalized_genes. 

 

Dataset S3 (separate file). MAG quality, taxonomic assignments, accession numbers, AAI 

matrices, and relative abundance of both bacterial and archaeal MAGs and archaeal MAGs 

only, based on read coverage. (A) Number of MAGs recovered from each assembly utilizing 

various completion and contamination thresholds. (B) MAG statistics, Genbank accession 
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numbers, and taxonomic assignments based on GTDB-Tk and NCBI taxonomy. Clade 

designations for DPANN superphylum MAGs (depicted in SI Appendix, Fig. S6) are shown in 

parentheses following NCBI taxonomy where needed for clarity. MAGs curated using ESOM are 

indicated, and changes to MAG statistics following ESOM curation are shown. (C) AAI matrices 

of bacterial MAGs and archaeal MAGs with reference genomes. Clades are shown using NCBI 

taxonomy, with GTDB-Tk classifications in parentheses. (D-E) Relative abundance (using 

normalized read coverage) of GTDB-Tk taxa by site for (D) all MAG taxa and (E) Archaea only.  

Datasheet abbreviations: Dataset_S3A_MAG_quality, Dataset_S3B_Taxonomy_accessions, 

Dataset_S3C_AAI, Dataset_S3D_Relative_abund, Dataset_S3E_Arch_Relativ_abund. 

 

Dataset S4 (separate file). Select metabolic genes detected in DPANN superphylum MAGs 

and reference genomes based on KO, arCOG and dbCAN annotations. Hydrogenases were 

first detected using KO annotations and confirmed using the HydDB online database.  

 

Dataset S5 (separate file). Assembly and binning statistics, genome size and quality 

comparisons, and select metabolic genes detected in S21 enrichment culture MAGs and a 

Woesearchaeota reference genome. (A) Assembly and binning statistics of the S21 enrichment 

culture metagenome. For comparison, estimated quality and size of Woesearchaeota reference 

genomes are also shown. (B-C) Selected metabolic genes detected using the KEGG Automatic 

Annotation Server in (B) S21_7 and Woesearchaeota UBA119 and (C) bacterial S21 MAGs 

(≥50% completion, ≤5% contamination). Gene calls were confirmed using Conserved Domain 

Database (CDD) where indicated. Datasheet abbreviations: Dataset_S5A_Statistics_quality, 

Dataset_S5B_Archaea_genes, Dataset_S5C_Bacteria_genes. 

 

  

31



 
 

SI References 

1.  D. W. Waite, et al., Comparative genomic analysis of the class Epsilonproteobacteria and 

proposed reclassification to Epsilonbacteraeota (phyl. nov.). Front. Microbiol. 8, 682 

(2017). 

2.  L. A. Hug, et al., A new view of the tree of life. Nat. Microbiol. 1, 16048 (2016). 

3.  R. L. Morris, T. M. Schmidt, Shallow breathing: Bacterial life at low O2. Nat. Rev. 

Microbiol. 11, 205–212 (2013). 

4.  N. Dombrowski, J.-H. Lee, T. A. Williams, P. Offre, A. Spang, Genomic diversity, lifestyles 

and evolutionary origins of DPANN Archaea. FEMS Microbiol. Lett. 366, fnz008 (2019). 

5.  E. St. John, et al., A new symbiotic nanoarchaeote (Candidatus Nanoclepta minutus) and 

its host (Zestosphaera tikiterensis gen. nov., sp. nov.) from a New Zealand hot spring. 

Syst. Appl. Microbiol. 42, 94–106 (2019). 

6.  K. S. Makarova, E. V. Koonin, S.-V. Albers, Diversity and evolution of type IV pili systems 

in Archaea. Front. Microbiol. 7, 667 (2016). 

7.  O. V. Golyshina, et al., Diversity of “Ca. Micrarchaeota” in two distinct types of acidic 

environments and their associations with Thermoplasmatales. Genes (Basel). 10, 461 

(2019). 

8.  S. Krause, A. Bremges, P. C. Münch, A. C. McHardy, J. Gescher, Characterisation of a 

stable laboratory co-culture of acidophilic nanoorganisms. Sci. Rep. 7, 3289 (2017). 

9.  J. N. Hamm, et al., Unexpected host dependency of Antarctic Nanohaloarchaeota. Proc. 

Natl. Acad. Sci. U. S. A. 116, 14661–14670 (2019). 

10.  K. Schwank, et al., An archaeal symbiont-host association from the deep terrestrial 

subsurface. ISME J. 13, 2135–2139 (2019). 

11.  X. Liu, et al., Insights into the ecology, evolution, and metabolism of the widespread 

woesearchaeotal lineages. Microbiome 6, 102 (2018). 

12.  Z.-S. Hua, et al., Genomic inference of the metabolism and evolution of the archaeal 

32



 
 

phylum Aigarchaeota. Nat. Commun. 9, 2832 (2018). 

13.  S. A. Carr, et al., Carboxydotrophy potential of uncultivated Hydrothermarchaeota from 

the subseafloor crustal biosphere. ISME J. 13, 1457–1468 (2019). 

14.  S. Kato, et al., Metabolic potential of as-yet-uncultured archaeal lineages of Candidatus 

Hydrothermarchaeota thriving in deep-sea metal sulfide deposits. Microbes Environ. 34, 

293–303 (2019). 

15.  C. Rudolph, G. Wanner, R. Huber, Natural communities of novel Archaea and Bacteria 

growing in cold sulfurous springs with a string-of-pearls-like morphology. Appl. Environ. 

Microbiol. 67, 2336–2344 (2001). 

16.  J. T. Bird, B. J. Baker, A. J. Probst, M. Podar, K. G. Lloyd, Culture independent genomic 

comparisons reveal environmental adaptations for Altiarchaeales. Front. Microbiol. 7, 

1221 (2016). 

17.  C. Moissl, R. Rachel, A. Briegel, H. Engelhardt, R. Huber, The unique structure of 

archaeal 'hami', highly complex cell appendages with nano-grappling hooks. Mol. 

Microbiol. 56, 361–370 (2005). 

18.  T. Seemann, Prokka: Rapid prokaryotic genome annotation. Bioinformatics 30, 2068–

2069 (2014). 

19.  K. S. Makarova, Y. I. Wolf, E. V Koonin, Archaeal clusters of orthologous genes 

(arCOGs): An update and application for analysis of shared features between 

Thermococcales, Methanococcales, and Methanobacteriales. Life (Basel) 5, 818–840 

(2015). 

20.  M. Kanehisa, S. Goto, KEGG: Kyoto encyclopedia of genes and genomes. Nucleic Acids 

Res. 28, 27–30 (2000). 

21.  L. Huang, et al., DbCAN-seq: A database of carbohydrate-active enzyme (CAZyme) 

sequence and annotation. Nucleic Acids Res. 46, D516–D521 (2018). 

22.  D. Søndergaard, C. N. S. Pedersen, C. Greening, HydDB: A web tool for hydrogenase 

33



 
 

classification and analysis. Sci. Rep. 6, 34212 (2016). 

23.  Y. Moriya, M. Itoh, S. Okuda, A. C. Yoshizawa, M. Kanehisa, KAAS: An automatic 

genome annotation and pathway reconstruction server. Nucleic Acids Res. 35, W182–

W185 (2007). 

24.  A. Marchler-Bauer, et al., CDD: A conserved domain database for protein classification. 

Nucleic Acids Res. 33, D192–D196 (2005). 

25.  P. Carini, L. Steindler, S. Beszteri, S. J. Giovannoni, Nutrient requirements for growth of 

the extreme oligotroph 'Candidatus Pelagibacter ubique' HTCC1062 on a defined 

medium. ISME J. 7, 592–602 (2013). 

 

34




