

Extended Data Set 2 Abundant Genera. 
 All genera with an abundance of more than 1 % of the total normalised reads from at least one microcosm are shown. Aerobic (A); Microaerophilic (µ); Anaerobic (An); Facultative (f). Peptides* = includes proteinaceous substances such as yeast extract, peptone and tryptone.
	Phylum
	Genus
	Prevalence
	Average
	Maximum
	Temperature range
	pH range
	Oxygen tolerance
	Habitat
	Energy sources
	References

	Armatimonadetes
	Chthonomonas
	100.0%
	4.3%
	54.8%
	50-73
	4.7-5.8
	A
	Geothermal soil
	Carbohydrates
	[1]

	Verrucomicrobia
	Methylacidiphilum
	100.0%
	3.7%
	60.7%
	37-65
	0.8-6.0
	A
	Hot springs, geothermal soil
	CH4, CH3OH; H2
	[2]

	Crenarchaeota
	Sulfolobus
	98.3%
	2.4%
	24.1%
	50-95
	1.0-5.5
	A
	Hot springs, geothermal soil
	S2-, S0, S4O62-, H2; peptides*
	[3]

	Deinococcus-Thermus
	Thermus
	98.3%
	2.0%
	36.9%
	37-80
	5.0-10.5
	A, fAn
	Hot springs, hydrothermal fields, compost
	Carbohydrates, amino acids, organic acids; NO3, NO2, S0, S2O32-
	[4]

	Euryarchaeota
	Thermoplasma
	96.6%
	2.3%
	86.1%
	33-67
	0.5-4.0
	fA
	Geothermal soil, coal refuse
	Peptides*, bacterial/archaeal extracts
	[5]

	Thermodesulfobacteria
	Caldimicrobium
	93.2%
	0.9%
	13.9%
	40-82
	5.9-9.5
	An
	Hot springs
	H2, S0, S2O32-, SO32-; alcohols, organic acids
	[6, 7]

	Proteobacteria
	Pseudomonas
	54.2%
	0.9%
	46.9%
	0-46
	4.5-9.6
	A
	Soil, water, clinical specimens
	Sugars, aromatic compounds, hydrocarbons
	[8]

	Euryarchaeota
	Thermogymnomonas
	44.1%
	0.4%
	22.4%
	38-68
	1.8-4.0
	A
	Geothermal soil
	YE, carbohydrates
	[9]

	Crenarchaeota
	Ignisphaera
	62.7%
	0.8%
	17.8%
	85-98
	5.4-7.0
	An
	Hot springs
	Carbohydrates, peptone
	[10]

	Aquificae
	Aquifex
	78.0%
	0.6%
	16.4%
	65-95
	5.4-8.0
	μ, fAn
	Hot springs, hydrothermal sediments
	H2, S0, S2O32-
	[11]

	Spirochaetae
	Exilispira
	88.1%
	0.5%
	15.4%
	37-60
	6.0-7.5
	An
	Hydrothermal fields
	YE
	[12]

	Aquificae
	Venenivibrio
	72.9%
	0.9%
	13.1%
	45-75
	4.8-5.8
	μ
	Hot springs
	H2, S0, S2O32-
	[11]

	Bacteroidetes
	Crenotalea
	74.6%
	0.4%
	11.4%
	35-60
	5.5-7.5
	A
	Hot springs
	Carbohydrates
	[13]

	Proteobacteria
	Methylothermus
	79.7%
	0.6%
	11.2%
	37-67
	5.2-7.5
	A
	Hot springs
	CH4, CH3OH
	[14, 15]

	Deinococcus-Thermus
	Meiothermus
	86.4%
	0.5%
	10.8%
	30-70
	5.5-10.0
	A
	Hot springs
	Carbohydrates, organic acids, polyols
	[4]

	Cyanobacteria
	Chlorogloeopsis
	76.3%
	0.6%
	10.7%
	35
	neutral
	A
	Soil
	Light
	[16]

	Chloroflexi
	Thermogemmatispora
	88.1%
	0.7%
	10.1%
	40-74
	4.1-8.0
	A
	Geothermal soil
	Carbohydrates, peptides*, organic acids, amino acids
	[17, 18]

	Proteobacteria
	Acidovorax
	74.6%
	0.3%
	10.0%
	10-42
	5.5-10.5
	A
	Soil, water, sludge, clinical samples
	Organic acids, amino acids; H2
	[19-21]

	Chloroflexi
	Thermosporothrix
	67.8%
	0.6%
	8.7%
	30-60
	4.9-9.5
	A
	Compost, geothermal soil
	Polysaccharides
	[22, 23]

	Thaumarchaeota
	Ca. Nitrosocaldus
	84.7%
	0.6%
	8.6%
	60-74
	neutral
	A
	Hot springs
	Ammonia
	[24]

	Thermotogae
	Fervidobacterium
	72.9%
	0.3%
	8.5%
	40-80
	5.5-9.0
	An
	Hot springs
	Carbohydrates, organic acids, peptides*; S0
	[25]

	Firmicutes
	Alicyclobacillus
	89.8%
	0.3%
	8.3%
	4-70
	0.5-6.5
	A
	Geothermal soil/water, fruit juices, ores
	Carbohydrates, organic acids, amino acids
	[26]

	Crenarchaeota
	Fervidicoccus
	71.2%
	0.4%
	7.8%
	55-85
	4.5-7.0
	An
	Hot springs
	Peptides*, pyruvate, sucrose
	[27]

	Acidobacteria
	Blastocatella
	62.7%
	0.3%
	7.7%
	14-40
	4.0-10.0
	A
	Soil
	Peptides*, protocatechuate
	[28]

	Proteobacteria
	Acinetobacter
	79.7%
	0.3%
	7.2%
	20-44
	5.0-9.5
	A
	Soil, water, sewage
	Organic acids, amino acids
	[29, 30]

	Proteobacteria
	Sulfurimonas
	18.6%
	0.2%
	7.0%
	4-40
	4.5-9.0
	An, μ
	Hydrothermal fields, marine sediments, oil fields
	H2, S0, S2O32-, SO32-, S2-, NO3
	[31-33]

	Firmicutes
	Bacillus
	76.3%
	0.1%
	6.7%
	-2-68
	3.5-10.5
	A-An
	Extremely varied, but include soil
	Carbohydrates, organic acids; H2
	[34]

	Crenarchaeota
	Metallosphaera
	49.2%
	0.2%
	6.5%
	50-80
	1.0-4.5
	A
	Hot springs, hot mining deposits
	S2-, S0, H2; peptides*
	[3]

	Crenarchaeota
	Thermofilum
	64.4%
	0.2%
	6.3%
	up to 100
	2.8-6.7
	An
	Hot springs
	Peptides by S0 respiration
	[35]

	Thermodesulfobacteria
	Thermodesulfobacterium
	76.3%
	0.3%
	6.1%
	45-80
	neutral
	An
	
	H2, S0, S2O32-, SO32-, NO3, organic acids
	[36-38]

	Chlorobi
	Ignavibacterium
	67.8%
	0.1%
	6.1%
	30-55
	6.5-8.0
	fAn
	Hot springs
	Carbohydrates, pyruvate
	[39]

	Chloroflexi
	Caldilinea
	47.5%
	0.2%
	5.5%
	43-65
	6.0-8.0
	An, fAn
	Hot spring
	Carbohydrates, peptides, organic acids
	[40, 41]

	Actinobacteria
	Thermoleophilum
	20.3%
	0.1%
	5.1%
	45-70
	neutral
	A
	Hot springs, soil
	Alkanes
	[42]

	Thermotogae
	Mesoaciditoga
	50.8%
	0.1%
	4.6%
	45-65
	4.1-6.0
	An
	Hydrothermal fields
	Carbohydrates, peptides*, S0
	[43]

	Dictyoglomi
	Dictyoglomus
	71.2%
	0.2%
	4.1%
	48-86
	5.2-9.0
	An
	Hot springs
	Carbohydrate fermentation 
	[44]

	Phylum
	Genus
	Prevalence
	Average
	Maximum
	Temperature range
	pH range
	Oxygen tolerance
	Habitat
	Energy sources
	References

	Proteobacteria
	Thermomonas
	47.5%
	0.1%
	3.7%
	4-60
	6.0-9.0
	A
	Hot springs, soil, coal mine, kaolin slurry
	Organic acids, amino acids
	[45-47]

	Firmicutes
	Oxalophagus
	57.6%
	0.1%
	3.3%
	16-34
	5.3-8.5
	An
	Sediment
	Organic acids
	[48]

	Spirochaetae
	Leptonema
	52.5%
	0.1%
	3.3%
	13-29
	neutral
	A, µ
	Animal urine
	Peptides*, fatty acids
	[49, 50]

	Euryarchaeota
	Methanolinea
	18.6%
	0.1%
	3.0%
	20-55
	6.5-8.0
	An
	Soil, sewage
	H2, formate
	[51]

	Acidobacteria
	Ca. Chloracidobacterium
	50.8%
	0.1%
	2.9%
	~50-65
	neutral
	A
	Hot springs
	Light
	[52]

	Proteobacteria
	Aquabacterium
	64.4%
	0.1%
	2.9%
	6-36
	5.5-10.0
	μ
	Groundwater, surface water
	Organic acids, alcohols, polysaccharides
	[19]

	Chloroflexi
	Thermobaculum
	57.6%
	0.1%
	2.8%
	43-75
	6.0-8.0
	A
	Geothermal soil
	Carbohydrates
	[53]

	Nitrospirae
	Nitrospira
	47.5%
	0.1%
	2.6%
	4-58
	neutral
	μ
	Sludge, seawater, freshwater
	NO2; organic acids, peptides*
	[54]

	Aquificae
	Hydrogenivirga
	23.7%
	0.0%
	2.6%
	55-83
	5.5-8.3
	μ, fAn
	Hot springs, hydrothermal fields
	H2, S0, S2O32-
	[11]

	Chloroflexi
	Thermoflexus
	52.5%
	0.1%
	2.5%
	67-75
	6.5-7.8
	μ, fAn
	Hot springs
	Peptides*
	[55]

	Crenarchaeota
	Ignicoccus
	32.2%
	0.0%
	2.4%
	70-98
	3.8-7.0
	An
	Geothermal sediments, black smokers
	H2, S0
	[56]

	Proteobacteria
	Thiobacter
	35.6%
	0.0%
	2.3%
	35-62
	5.2-7.7
	A
	Hot springs
	S0, S2O32-
	[57]

	Aquificae
	Hydrogenobaculum
	49.2%
	0.1%
	2.2%
	65
	3.0-4.0
	A
	Geothermal soil
	H2, S0
	[11]

	Proteobacteria
	Azonexus
	40.7%
	0.0%
	2.1%
	20-40
	neutral
	fA
	Wastewater, freshwater
	Organic acids, alcohols
	[58, 59]

	Chloroflexi
	Chloroflexus
	37.3%
	0.0%
	2.0%
	30-70
	7.5-9.1
	A
	Hot springs
	Light; S2-; organic acids, peptides*
	[60]

	Chloroflexi
	Thermomicrobium
	25.4%
	0.1%
	1.9%
	50-77
	6.0-9.4
	A
	Geothermal soil
	Carbohydrates, peptides*, alcohols, organic acids
	[61, 62]

	Proteobacteria
	Schlegelella
	39.0%
	0.0%
	1.8%
	30-60
	6.0-9.0
	A
	Sludge. hot springs
	Carbohydrates, organic acids
	[63, 64]

	Planctomycetes
	Gemmata
	69.5%
	0.1%
	1.7%
	16-35
	neutral
	A
	Freshwater
	Carbohydrates
	[65]

	Proteobacteria
	Desulfosoma
	28.8%
	0.0%
	1.7%
	40-62
	5.7-7.7
	An
	Hot springs
	S2O32-, SO42-, SO23-, organic acids; H2
	[66, 67]

	Proteobacteria
	Fontimonas
	33.9%
	0.0%
	1.7%
	37-60
	6.5-8.5
	A
	Hot springs
	Peptides*
	[68]

	Firmicutes
	Paenibacillus
	55.9%
	0.0%
	1.7%
	0-55
	4.5-13.0
	A, fAn
	Soil, plants, insects
	Carbohydrates
	[69]

	Thaumarchaeota
	Ca. Nitrososphaera
	54.2%
	0.1%
	1.7%
	28-47
	6.0-8.5
	A
	Hot springs
	Ammonia; pyruvate
	[70]

	Proteobacteria
	Tepidicella
	35.6%
	0.0%
	1.6%
	25-55
	6.5-10.5
	A
	Hot springs
	S2O32-, amino acids, organic acids
	[71]

	Proteobacteria
	Tepidiphilus
	32.2%
	0.0%
	1.5%
	30-61
	5.5-8.0
	A, An
	Hot springs, sludge
	NO3, organic acids, amino acids, alcohols
	[72, 73]

	Acidobacteria
	Pyrinomonas
	39.0%
	0.0%
	1.5%
	50-69
	4.1-7.8
	A
	Geothermal soil
	Carbohydrates, peptides*
	[74]

	Firmicutes
	Sulfobacillus
	67.8%
	0.1%
	1.5%
	20-60
	1.5-5.5
	A, fAn
	Geothermal soil/water, mineral deposits
	YE, organic acids; Fe2+, S0, S2O32-, S4O62-
	[75]

	Thermotogae
	Pseudothermotoga
	47.5%
	0.0%
	1.5%
	50-90
	5.5-9.1
	An
	Oil wells, hot springs, bioreactors
	Alcohols, organic acids, S2O32-, S0, peptides, carbohydrates, H2
	[76, 77]

	Acidobacteria
	Bryobacter
	69.5%
	0.1%
	1.4%
	4-33
	4.5-7.2
	A
	Peat bogs
	Carbohydrates
	[78]

	Firmicutes
	Anoxybacillus
	45.8%
	0.0%
	1.4%
	30-72
	4.0-11.0
	A - An
	Geothermal soil, hot springs, manure
	Carbohydrates
	[79]

	Cyanobacteria
	Chroococcidiopsis
	45.8%
	0.0%
	1.3%
	<0-32
	?-10.5
	A
	Hot springs, soil, lichen, rocks
	Light
	[80-82]

	Proteobacteria
	Hydrogenophilus
	62.7%
	0.1%
	1.3%
	35-67
	6.0-10.0
	A, μ
	Hot springs
	Organic acids; H2
	[83, 84]

	Proteobacteria
	Janthinobacterium
	10.2%
	0.0%
	1.3%
	2-30
	>5
	A
	Soil, water
	Carbohydrates, organic acids
	[85]

	Proteobacteria
	Tepidimonas
	44.1%
	0.0%
	1.1%
	35-60
	6.0-9.0
	A
	Hot springs
	Organic acids, amino acids; S2-, S0, S2O32-
	[86, 87]

	Proteobacteria
	Ideonella
	54.2%
	0.0%
	1.1%
	4-42
	5.0-9.0
	A, fAn
	Sewage, soil, freshwater
	Organic acids, amino acids, carbohydrates, PET
	[88, 89]

	Euryarchaeota
	Methanosaeta
	15.3%
	0.0%
	1.1%
	10-70
	5.5-8.4
	An
	Sediments, sewage sludge
	Acetate
	[90]

	Caldiserica
	Caldisericum
	52.5%
	0.0%
	1.1%
	55-70
	5.5-7.5
	An
	Hot springs
	S0, SO32-, S2O32-, YE
	[91]

	Actinobacteria
	Streptomyces
	27.1%
	0.0%
	1.0%
	4-68
	3.5-11.5
	A
	Soil, plants, freshwater
	Carbohydrates
	[92]
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