Dataset S1 information of sqhC sequences used in this study 
	environment
	samples
	accession numbers
	references

	Heshang Cave
Dajiuhu Peatland
Tongling copper mine
	Sediment and tailings samples
	[bookmark: OLE_LINK52]KF914102-KF914138
	This study

	Lake Mishwan

	Water samples filtration through 0.2mm
cellulose nitrate filters
	EF030680.1
-
EF030690.1
	Pearson et al.,2007

	North Pacific Center(Natural Energy Laboratory of Hawaii Authority)
	Water samples
Through 0.2mm Pall Supor®filters
	EF030657.1
-
EF030679.1
	Pearson et al.,2007

	Bahamas region
	San Salvador-Soil sample
	EU500766.1
-
EU500796.1
	Pearson et al., 2009

	Bahamas region
	Pigeon Creek Upper water sample
	EU500797.1
-
EU500804.1
	Pearson et al., 2009

	Bahamas region
	Pigeon Creek Lower water sample
	EU500805.1
-
 EU500819.1
	Pearson et al., 2009

	Bahamas region
	Graham's Harbour water sample
	EU500820.1- EU500823.1
	Pearson et al., 2009

	Frasassi cave system

	acidic snottite
biofilm
	HM852513.1- HM852514.1
	Jones et al.,2011

	California Current
	Water column
	KF310107-KF310134, KF310136-KF310140, KF310142-KF310431
KF310433-KF310439, KF310441-KF310479, KF310481-KF310526
	Kharbush et al.,2013

	genomic hits
	Bradyrhizobium sp. BTAi1
	gi 146403799
	NCBI

	
	Candidatus Nitrospira defluvii
	gi 300603458
	

	
	Oligotropha carboxidovorans OM5
	CP001196.1
	

	
	Burkholderia glumae BGR1
	CP001504.1
	

	
	Rhodopseudomonas palustris TIE-1
	CP001096.1
	

	
	Acidobacterium sp. MP5ACTX9
	CP002480.1
	

	
	Terriglobus saanensis SP1PR4
	CP002467.1
	

	
	Cyanothece sp. 7424
	CP001291.1
	

	
	Geobacter sp. FRC-32
	CP001390.1
	

	
	Bradyrhizobium sp.
	CP000494.1
	

	
	Rhodomicrobium vannielii ATCC
	CP002292.1
	

	
	Acidobacterium capsulatum ATCC 51196
	CP001472.1
	

	
	Candidatus Koribacter versatilis Ellin345
	CP000360.1
	

	
	Candidatus Solibacter usitatus Ellin6076 
	CP000473.1
	

	
	Pelobacter propionicus DSM 2379
	CP000482.1
	

	
	Acidiphilium multivorum
	AP012035.1
	

	
	Geobacter lovleyi
	CP001089.1
	

	
	Candidatus Nitrospira defluvii
	FP929003.1
	

	
	Isosphaera pallida ATCC 43644
	CP002353.1
	

	
	Cupriavidus metallidurans CH34
	CP000353.2
	

	
	Methylococcus capsulatus str. Bath 
	NC 002977.6
	

	
	Trichodesmium erythraeum IMS101
	NC 008312
	

	
	Thermosynechococcus elongatus BP-1
	NC 004113.1
	

	
	Syntrophobacter fumaroxidans
	NC 008554.1
	

	
	Acaryochloris marina
	NC 009925.1
	

	
	Gluconobacter oxydans
	NC 006677.1
	

	
	Ralstonia eutropha H16
	NC 008314.
	

	
	Rhodospirillum rubrum ATCC 11170
	NC 007643.1
	

	
	Azotobacter vinelandii DJ
	NC 012560.1
	

	
	Anaeromyxobacter sp. Fw109-5
	NC 009675.1
	

	
	Acidothermus cellulolyticus 11B
	NC 008578.1
	

	
	Streptomyces avermitilis MA-4680
	NC 003155
	

	
	Saccharomonospora viridis DSM 43017
	NC 013159.1
	

	
	Alicyclobacillus acidocaldarius subsp. DSM 446
	CP001727.1
	

	
	Acidiphilium cryptum JF-5
	NC 009484.1
	

	
	Nitrobacter winogradskyi Nb-255
	NC 007406.1
	

	
	Nitrosococcus oceani ATCC 19707
	NC 007484.1
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