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Supplementary figure legend:
Figure S1. Relative abundance of main phyla based on classification of scaffolds >500 bp. 
Other phyla include members of Planctomycetes, Gemmatimonadetes, Cyanobacteria, 
Firmicutes, Armatimonadetes and Patescibacteria.

Supplementary table legends:
Table S1. List of strains used for the tree construction.
Table S2. Summary table of other complete cellular functions in the MAGs isolates form 
sites 1640, 1751 and 1957 retrieved from KEGG analysis. Reference genomes for 
Ketedonobacteria: DSM45816T [1], DSM44963T [2] and NBRC 113551T [3], (K: KEGG 
orthology; M: KEGG Mode). Asterisks indicate the MAGs isolated from the class 
Ktedonobacteria.
Table S3. Summary of the metagenome-assembled genomes (MAGs) isolated in the 
present study. Average amino-acid identity (AAI) was calculated by comparing the MAGs 
with their closest reference genomes identified based on the RAST results. The RefSeq
accession number of the reference genomes are provided in parenthesis.
Table S4. Summary of enzymatic functions for CO-, H2-, and formate-oxidation in the 
Ktedonobacteria reference genomes. Carbon monoxide oxidation: K03518 carbon 
monoxide dehydrogenase small subunit coxS, K03519 carbon monoxide dehydrogenase 
medium subunit coxM, K03520 carbon monoxide dehydrogenase large subunit coxL. 
Formate oxidation: K00122 formate dehydrogenase, K00123 formate dehydrogenase 
major subunit. Hydrogen oxidation: H2 dehydrogenase: K00436: NAD-reducing 
hydrogenase large subunit.



Figure S1. Relative abundance of main phyla based on classification of scaffolds >500 bp. 
Other phyla include members of Planctomycetes, Gemmatimonadetes, Cyanobacteria, 
Firmicutes, Armatimonadetes and Patescibacteria.
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Table S2. Summary table of other complete cellular functions in the MAGs isolates form 
sites 1640, 1751 and 1957 retrieved from KEGG analysis. Reference genomes for 
Ketedonobacteria: DSM45816T [1], DSM44963T [2] and NBRC 113551T [3], (K: KEGG 
orthology; M: KEGG Mode). Asterisks indicate the MAGs isolated from the class 
Ktedonobacteria.
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Fatty acid metabolism
M00082 Fatty acid biosynthesis, initiation   
M00083 Fatty acid biosynthesis, elongation   
M00086 beta-Oxidation, acyl-CoA synthesis   
M00087 beta-Oxidation   
Lipid metabolism
M00091 Phosphatidylcholine (PC) biosynthesis, PE => PC   
M00093 Phosphatidylethanolamine (PE) biosynthesis, PA => PS => PE   
M00098 Acylglycerol degradation   
Purine metabolism
M00048 Inosine monophosphate biosynthesis, PRPP + glutamine => IMP
M00049 Adenine ribonucleotide biosynthesis, IMP => ADP,ATP   
M00050 Guanine ribonucleotide biosynthesis IMP => GDP,GTP   
Pyrimidine metabolism
M00052 Pyrimidine ribonucleotide biosynthesis, UMP => UDP/UTP,CDP/CTP   
M00046 Pyrimidine deg., uracil => beta-alanine, thymine => 3-aminoisobutanoate   
Serine and threonine metabolism
M00018 Threonine biosynthesis, aspartate => homoserine => threonine   
M00020 Serine biosynthesis, glycerate-3P => serine   
M00555 Betaine biosynthesis, choline => betaine   
Cysteine and methionine metabolism
M00017 Methionine biosynthesis, apartate => homoserine => methionine   
M00021 Cysteine biosynthesis, serine => cysteine   
M00035 Methionine degradation   
M00338 Cysteine biosynthesis, homocysteine + serine => cysteine   
Branched-chain amino acid metabolism
M00019 Val/isoleucine biosynthesis, pyruvate => val/2-oxobutanoate => isoleucine   
M00432 Leucine biosynthesis, 2-oxoisovalerate => 2-oxoisocaproate   
M00535 Isoleucine biosynthesis, pyruvate => 2-oxobutanoate   
M00570 Isoleucine biosynthesis, threonine => 2-oxobutanoate => isoleucine   
Arginine and proline metabolism
M00015 Proline biosynthesis, glutamate => proline   
M00028 Ornithine biosynthesis, glutamate => ornithine   
M00844 Arginine biosynthesis, ornithine => arginine   
Polyamine biosynthesis
M00134 Polyamine biosynthesis, arginine => ornithine => putrescine   
M00135 GABA biosynthesis, eukaryotes, putrescine => GABA   
Aromatic amino acid metabolism
M00022 Shikimate pathway, phosphoenolpyruvate + erythrose-4P => chorismate   
M00023 Tryptophan biosynthesis, chorismate => tryptophan   
Histidine metabolism
M00026 Histidine biosynthesis, PRPP => histidine   
M00045 Histidine degradation, histidine => N-formiminoglutamate => glutamate   
Lysine metabolism
M00016 Lysine biosynthesis, succinyl-DAP pathway, aspartate => lysine   
M00527 Lysine biosynthesis, DAP aminotransferase pathway, aspartate => lysine   
Other amino acid metabolism
M00027 GABA (gamma-Aminobutyrate) shunt   
M00118 Glutathione biosynthesis, glutamate => glutathione   
Lipopolysaccharide metabolism
M00063 CMP-KDO biosynthesis   
M00866 KDO2-lipid A biosynthesis, Raetz pathway, non-LpxL-LpxM type   
Cofactor and vitamin metabolism
M00115 NAD biosynthesis, aspartate => NAD   
M00119 Pantothenate biosynthesis, valine/L-aspartate => pantothenate   
M00120 Coenzyme A biosynthesis, pantothenate => CoA   
M00121 Heme biosynthesis, plants and bacteria, glutamate => heme   
M00123 Biotin biosynthesis, pimeloyl-ACP/CoA => biotin   
M00140 C1-unit interconversion, prokaryotes   
M00577 Biotin biosynthesis, BioW pathway, pimelate => pimeloyl-CoA => biotin   
M00846 Siroheme biosynthesis, glutamate => siroheme   
M00868 Heme biosynthesis, animals and fungi, glycine => heme   
M00880 Molybdenum cofactor biosynthesis, GTP => molybdenum cofactor   
Sulfur metabolism
M00176 Assimilatory sulfate reduction, sulfate => H2S   
Nitrogen metabolism
M00531 Assimilatory nitrate reduction, nitrate => ammonia   
Polyketide sugar unit biosynthesis
M00793 dTDP-L-rhamnose biosynthesis   
Aromatics degradation
M00551 Benzoate deg., benzoate => catechol/methylbenzoate => methylcatechol   
Metabolic capacity
M00616 Sulfate-sulfur assimilation   
M00615 Nitrate assimilation   
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