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Table S1: Marker gene presence/absence used to determine RBG-2 genome completion.  
Annotations are from scaffolds greater than 2,500 bp in length.  The genus and phylum of 
the closest BLAST match for each gene are listed.  Three of the 76 marker genes are 
present twice: tRNA synthetases Cys, His, and Thr. The remainder of the marker genes 
are present in the genome in single copy.  
 
GENE NAME #  Gene ID Taxonomic 

Affiliation 
PHYLUM 

preprotein translocase 
secG 

1 scaffold_1_99 Dehalococcoides Chloroflexi 

ribonuclease P protein 1 scaffold_1_211 Dehalococcoides Chloroflexi 
recombinase A 1 scaffold_3_25 Dehalococcoides Chloroflexi 
DNA gyrase A 1 scaffold_7_21 Dehalococcoides Chloroflexi 
DNA gyrase B 1 scaffold_4_145 Dehalococcoides Chloroflexi 
DNA RNA polymerase 
beta 

1 scaffold_2_61 Dehalococcoides Chloroflexi 

elongation factor P 1 scaffold_1_179 Syntrophothermus Firmicutes 
5S rRNA 0    
16S rRNA 1 scaffold_14_L1 GIF9 uncultured 

bacteria 
Chloroflexi 

23S rRNA 1 scaffold_11_L1 Dehalococcoides Chloroflexi 
ribosomal protein L1 1 scaffold_8_91 Dehalococcoides Chloroflexi 
ribosomal protein L2 1 scaffold_5_169 Thermomicrobium Chloroflexi 
ribosomal protein L3 1 scaffold_5_172 Thermobaculum Bacteria 
ribosomal protein L4 1 scaffold_5_171 Dehalococcoides Chloroflexi 
ribosomal protein L5 1 scaffold_5_160 Thermoanaerobact

erium 
Firmicutes 

ribosomal protein L6 1 scaffold_5_158 Caldalkalibacillus Firmicutes 
ribosomal protein 
L7/L12 

1 scaffold_6_53 Thermomicrobium Chloroflexi 

ribosomal protein L9 1 scaffold_3_123 Thermobaculum Bacteria 
ribosomal protein L10 1 scaffold_6_54 Dehalogenimonas Chloroflexi 
ribosomal protein L11 1 scaffold_8_92 Carboxydothermus Firmicutes 
ribosomal protein L13 1 scaffold_5_144 Thermobispora Actinobacteria 
ribosomal protein L14 1 scaffold_5_162 Halothermothrix Firmicutes 
ribosomal protein L15 1 scaffold_5_155 Dehalogenimonas Chloroflexi 
ribosomal protein L16 1 scaffold_5_165 Dehalogenimonas Chloroflexi 
ribosomal protein L17 1 scaffold_5_146 Geobacter Proteobacteria 
ribosomal protein L18 1 scaffold_5_157 Coprothermobacter Firmicutes 
ribosomal protein L19 1 scaffold_7_39 Dehalogenimonas Chloroflexi 
ribosomal protein L20 1 scaffold_8_114 Dehalococcoides Chloroflexi 
ribosomal protein L21 1 scaffold_4_159 Dehalococcoides Chloroflexi 
ribosomal protein L22 1 scaffold_5_167 Dehalococcoides Chloroflexi 
ribosomal protein L23 1 scaffold_5_170 Dehalogenimonas Chloroflexi 
ribosomal protein L24 1 scaffold_5_161 Dehalococcoides Chloroflexi 
ribosomal protein L25 1 scaffold_3_99 Dehalogenimonas Chloroflexi 



ribosomal protein L27 1 scaffold_4_160 Leptospira Spirochaetes 
ribosomal protein L28 1 scaffold_4_25 Dehalococcoides Chloroflexi 
ribosomal protein L29 1 scaffold_5_164 Streptomyces Actinobacteria 
ribosomal protein S1 0 n/a n/a  
ribosomal protein S2 1 scaffold_8_103 Dehalogenimonas Chloroflexi 
ribosomal protein S3 1 scaffold_5_166 Dehalogenimonas Chloroflexi 
ribosomal protein S4 1 scaffold_5_148 Dehalococcoides Chloroflexi 
ribosomal protein S5 1 scaffold_5_156 Halanaerobium Firmicutes 
ribosomal protein S6 1 scaffold_1_213 Moorella Firmicutes 
ribosomal protein S7 1 scaffold_5_175 Candidatus 

Odyssella 
Proteobacteria 

ribosomal protein S8 1 scaffold_5_159 Roseiflexus Chloroflexi 
ribosomal protein S9 1 scaffold_5_143 Thermaerobacter Firmicutes 
ribosomal protein S10 1 scaffold_5_173 Parvibaculum Proteobacteria 
ribosomal protein S11 1 scaffold_5_149 Dehalococcoides Chloroflexi 
ribosomal protein S12 1 scaffold_5_176 Dehalogenimonas Chloroflexi 
ribosomal protein S13 1 scaffold_5_150 Ktedonobacter Chloroflexi 
ribosomal protein S14 1 scaffold_5_LAH1 Dehalogenimonas Chloroflexi 
ribosomal protein S15 1 scaffold_2_38 Mahella Firmicutes 
ribosomal protein S16 1 scaffold_5_85 Thermosediminibac

ter 
Firmicutes 

ribosomal protein S17 1 scaffold_5_163 Ilyobacter Fusobacteria 
ribosomal protein S18 1 scaffold_1_LAH1 Dehalogenimonas Chloroflexi 
ribosomal protein S19 1 scaffold_5_168 Syntrophothermus Firmicutes 
ribosomal protein S20 1 scaffold_4_142 Anaerolinea Chloroflexi 
tRNA synthetase ala 1 scaffold_1_197 Dehalococcoidia Chloroflexi 
tRNA synthetase arg 1 scaffold_4_28 Dehalococcoidia Chloroflexi 
tRNA synthetase asp 1 scaffold_1_185 Oscillochloris Chloroflexi 
tRNA synthetase asn 0    
tRNA synthetase cys 2 scaffold_7_80, 

scaffold_11_35 
Dehalococcoides, 
Archaeoglobus 

Chloroflexi, 
Archaea 

tRNA synthetase gln 0    
tRNA synthetase glu 1 scaffold_1_137 Dehalococcoidia Chloroflexi 
tRNA synthetase gly 1 scaffold_1_282 Dehalococcoidia Chloroflexi 
tRNA synthetase his 2 scaffold_4_144, 

scaffold_7_66 
Dehalococcoidia Chloroflexi 

tRNA synthetase ile 1 scaffold_1_206 Dehalococcoidia Chloroflexi 
tRNA synthetase leu 1 scaffold_1_135 Dehalococcoidia Chloroflexi 
tRNA synthetase lys 1 scaffold_2_150 Dehalococcoidia Chloroflexi 
tRNA synthetase met 2 scaffold_1_221, 

scaffold_21_1 
DehalococcoidiaDe
halococcoidia 

Chloroflexi, 
Chloroflexi 

tRNA synthetase phe 1 scaffold_8_112/113 
(split gene) 

Dehalococcoidia Chloroflexi 

tRNA synthetase pro 1 scaffold_8_111 Dehalococcoidia Chloroflexi 
tRNA synthetase ser 1 scaffold_2_148 Thermomicrobium Chloroflexi 
tRNA synthetase thr 2 scaffold_8_117, Dehalococcoides, Chloroflexi, 



scaffold_9_78 Methanohalophilus Archaea 
tRNA synthetase tryp 1 scaffold_5_140 Dehalococcoidia Chloroflexi 
tRNA synthetase tyr 1 scaffold_1_240 Dehalococcoidia Chloroflexi 
tRNA synthetase val 1 scaffold_7_4 Dehalococcoidia Chloroflexi 
 
 
 
Table S2: Marker gene presence/absence used to determine RBG-9 genome completion.  
Annotations are from scaffolds greater than 2,500 bp in length.  The genus and phylum of 
the closest BLAST match for each gene are listed.  DNA gyrase A and tRNA synthetase 
Pro are duplicated, while Recombinase A is present as a fragmented gene at the ends of 
scaffolds. The remainder of the marker genes is present in the genome in single copy. 
 
GENE NAME # Gene ID Taxonomic Affiliation Phylum 
preprotein translocase 
secG 

1 RBG9_12_32 Anaerolinea Chloroflexi 

ribonuclease P protein 1 RBG9_17_40 Anaerolinea Chloroflexi 
recombinase A 3 RBG9_63_133/ 

RBG9_4_1/ 
RBG9_33_17 

Rhizobium/ 
Anaerolinea/ 
Anaerolinea 

Alphaproteo
bacteria/ 
Chloroflexi/
Chloroflexi 

DNA gyrase A 2 RBG9_41_166/
RBG9_4_60 

Neisseria / Anaerolinea Betaproteob
acteria/ 
Chloroflexi 

DNA gyrase B 1 RBG9_17_46 Anaerolinea Chloroflexi 
DNA RNA polymerase 
beta 

1 RBG9_63_124 Anaerolinea Chloroflexi 

elongation factor P 1 RBG9_59_186 uncultured bacterium Chloroflexi 
5S rRNA 0    
16S rRNA 1 RBG9_scaffold_

43_4861_6023 
Anaerolinea Chloroflexi 

23S rRNA 1 RBG9_23S_rRN
A 

Anaerolinea Chloroflexi 

ribosomal protein L1 1 RBG9_46_159 Anaerolinea Chloroflexi 
ribosomal protein L2 1 RBG9_63_115 Anaerolinea Chloroflexi 
ribosomal protein L3 1 RBG9_63_118 Anaerolinea Chloroflexi 
ribosomal protein L4 1 RBG9_63_117 uncultured bacterium Chloroflexi 
ribosomal protein L5 1 RBG9_63_106 uncultured bacterium Chloroflexi 
ribosomal protein L6 1 RBG9_63_103 Anaerolinea Chloroflexi 
ribosomal protein 
L7/L12 

1 RBG9_46_157 Anaerolinea Chloroflexi 

ribosomal protein L9 1 RBG9_45_23 Anaerolinea Chloroflexi 
ribosomal protein L10 1 RBG9_46_158 Phascolarctobacterium  Firmicutes 
ribosomal protein L11 1 RBG9_46_160 Anaerolinea Chloroflexi 
ribosomal protein L13 1 RBG9_63_89 Desulfohalobium deltaProteob

acteria 



ribosomal protein L14 1 RBG9_63_108 Anaerolinea Chloroflexi 
ribosomal protein L15 1 RBG9_63_100 Anaerolinea Chloroflexi 
ribosomal protein L16 1 RBG9_63_111 Thermoanaerobacter Firmicutes 
ribosomal protein L17 1 RBG9_63_91 Anaerolinea Chloroflexi 
ribosomal protein L18 1 RBG9_63_102B Anaerolinea Chloroflexi 
ribosomal protein L19 1 RBG9_41_168 uncultured bacterium Chloroflexi 
ribosomal protein L20 1 RBG9_25_156 Paenibacillus  Firmicutes 
ribosomal protein L21 1 RBG9_57_66 Moorella  Firmicutes 
ribosomal protein L22 1 RBG9_63_113 Anaerolinea Chloroflexi 
ribosomal protein L23 1 RBG9_63_116 uncultured bacterium Chloroflexi 
ribosomal protein L24 1 RBG9_63_107 Anaerolinea Chloroflexi 
ribosomal protein L25 1 RBG9_57_46 uncultured Chloroflexi 

bacterium 
Chloroflexi 

ribosomal protein L27 1 RBG9_57_67 Acaryochloris  Cyanobacter
ia 

ribosomal protein L28 1 RBG9_59_170 uncultured bacterium Chloroflexi 
ribosomal protein L29 1 RBG9_63_110 Streptomyces Actinobacter

ia 
ribosomal protein S1 1 RBG9_14_55 Caldilinea  Chloroflexi 
ribosomal protein S2 1 RBG9_41_77 Anaerolinea Chloroflexi 
ribosomal protein S3 1 RBG9_63_112 Anaerolinea Chloroflexi 
ribosomal protein S4 1 RBG9_63_93 Anaerolinea Chloroflexi 
ribosomal protein S5 1 RBG9_63_102 Anaerolinea Chloroflexi 
ribosomal protein S6 1 RBG9_12_42 Anaerolinea Chloroflexi 
ribosomal protein S7 1 RBG9_63_122 Anaerolinea Chloroflexi 
ribosomal protein S8 1 RBG9_63_104 Anaerolinea Chloroflexi 
ribosomal protein S9 1 RBG9_63_88 Anaerolinea Chloroflexi 
ribosomal protein S10 1 RBG9_63_119 uncultured bacterium Chloroflexi 
ribosomal protein S11 1 RBG9_63_94 Anaerolinea Chloroflexi 
ribosomal protein S12 1 RBG9_63_123 Anaerolinea Chloroflexi 
ribosomal protein S13 1 RBG9_63_95 Anaerolinea Chloroflexi 
ribosomal protein S14 1 RBG9_63_105 Anaerolinea Chloroflexi 
ribosomal protein S15 1 RBG9_14_46 Anaerolinea Chloroflexi 
ribosomal protein S16 1 RBG9_59_155 Anaerolinea Chloroflexi 
ribosomal protein S17 1 RBG9_63_109 Anaerolinea Chloroflexi 
ribosomal protein S18 1 RBG9_12_40 uncultured bacterium Chloroflexi 
ribosomal protein S19 1 RBG9_63_114 uncultured bacterium Chloroflexi 
ribosomal protein S20 1 fragmented uncultured Chloroflexi Chloroflexi 
tRNA synthetase ala 1 RBG9_59_144 Anaerolinea Chloroflexi 
tRNA synthetase arg 1 RBG9_57_86 uncultured Chloroflexi  Chloroflexi 
tRNA synthetase asp 1 RBG9_17_97 Chloroflexus  Chloroflexi 
tRNA synthetase asn 0    
tRNA synthetase cys 1 RBG9_65_87 Anaerolinea Chloroflexi 
tRNA synthetase gln 0    
tRNA synthetase glu 1 RBG9_12_25 Anaerolinea Chloroflexi 
tRNA synthetase gly 1 RBG9_41_48 Anaerolinea Chloroflexi 



tRNA synthetase his 1 RBG9_56_61 Anaerolinea Chloroflexi 
tRNA synthetase ile 1 RBG9_56_8 Thermobaculum unclassified 

Bacteria 
tRNA synthetase leu 1 RBG9_66_159 Anaerolinea Chloroflexi 
tRNA synthetase lys 1 RBG9_64_158 Anaerolinea Chloroflexi 
tRNA synthetase met 1 RBG9_7_105 Sphaerobacter  Chloroflexi 
tRNA synthetase phe 1 RBG9_7_2 

(alpha)/RBG9_7
_73(beta) 

Ornithinibacillus / 
Anaerolinea 

Firmicutes/
Chloroflexi 

tRNA synthetase pro 2 RBG9_7_71/RB
G9_12_25 

Caldilinea / Anaerolinea Chloroflexi/
Chloroflexi 

tRNA synthetase ser 1 RBG9_25_56 Roseiflexus Chloroflexi 
tRNA synthetase thr 1 RBG9_46_116 Spirochaeta Spirochaeta 
tRNA synthetase tryp 1 RBG9_8_26 Spirochaeta Spirochaeta 
tRNA synthetase tyr 1 RBG9_59_146 Caldilinea Chloroflexi 
tRNA synthetase val 1 RBG9_59_50 Anaerolinea Chloroflexi 
 
 
Table S3: Marker gene presence/absence used to determine RBG-1351 genome 
completion.  Annotations are from scaffolds greater than 2,500 bp in length.  The genus 
and phylum of the closest BLAST match for each gene are listed. tRNA synthetases Gly 
and His are duplicated.  The remainder of the marker genes is present in the genome in 
single copy. 
 
GENE NAME # Gene ID Taxonomic Affiliation Phylum 
preprotein translocase 
secG 

1 RBG1351_10_49 Dehalococcoides Chloroflexi 

ribonuclease P protein 1 RBG1351_13_31 Caldilinea Chloroflexi 
recombinase A 1 RBG1351_24_6 Dehalococcoides Chloroflexi 
DNA gyrase A 1 RBG1351_23_13 Dehalococcoides Chloroflexi 
DNA gyrase B 1 RBG1351_16_2 Dehalococcoides Chloroflexi 
DNA RNA polymerase 
beta 

1 RBG1351_8_44 Dehalococcoides Chloroflexi 

elongation factor P 1 RBG1351_4_6 Dehalococcoides Chloroflexi 
5S rRNA 0    
16S rRNA 0    
23S rRNA 0    
ribosomal protein L1 1 RBG1351_8_17 Dehalococcoides Chloroflexi 
ribosomal protein L2 1 RBG1351_17_21 Dehalococcoides Chloroflexi 
ribosomal protein L3 1 RBG1351_17_18 Dehalogenimonas Chloroflexi 
ribosomal protein L4 1 RBG1351_17_19 Dehalococcoides Chloroflexi 
ribosomal protein L5 1 RBG1351_17_30 Desulfotomaculum  Firmicutes 
ribosomal protein L6 1 RBG1351_17_32 Dehalococcoides Chloroflexi 
ribosomal protein 
L7/L12 

1 RBG1351_8_19 Thermoanaerobacteriu
m  

Firmicutes 

ribosomal protein L9 1 RBG1351_27_18 Thermobaculum  unclassified 



Bacteria 
ribosomal protein L10 1 RBG1351_8_18 Dehalococcoides Chloroflexi 
ribosomal protein L11 1 RBG1351_8_16 Carboxydothermus  Firmicutes 
ribosomal protein L13 1 RBG1351_17_48 Thermobaculum  unclassified 

Bacteria 
ribosomal protein L14 1 RBG1351_17_28 Coprococcus Firmicutes 
ribosomal protein L15 1 RBG1351_17_36 Dehalococcoides Chloroflexi 
ribosomal protein L16 1 RBG1351_17_25 Dehalogenimonas Chloroflexi 
ribosomal protein L17 1 RBG1351_17_46 Geobacter Deltaproteo

bacteria 
ribosomal protein L18 1 RBG1351_17_33 Dehalogenimonas Chloroflexi 
ribosomal protein L19 1 RBG1351_9_10 Dehalogenimonas Chloroflexi 
ribosomal protein L20 1 RBG1351_12_6 Dehalococcoides Chloroflexi 
ribosomal protein L21 1 RBG1351_2_47 Dehalococcoides Chloroflexi 
ribosomal protein L22 1 RBG1351_17_23 Dehalogenimonas Chloroflexi 
ribosomal protein L23 1 RBG1351_17_20 Dehalococcoides Chloroflexi 
ribosomal protein L24 1 RBG1351_17_29 Dehalococcoides Chloroflexi 
ribosomal protein L25 0    
ribosomal protein L27 1 RBG1351_2_48 Dehalococcoides Chloroflexi 
ribosomal protein L28 1 RBG1351_14_16 Dehalogenimonas Chloroflexi 
ribosomal protein L29 1 RBG1351_17_26 Dehalococcoides Chloroflexi 
ribosomal protein S1 0    
ribosomal protein S2 1 RBG1351_11_7 Dehalococcoides Chloroflexi 
ribosomal protein S3 1 RBG1351_17_27 Herpetosiphon  Chloroflexi 
ribosomal protein S4 1 RBG1351_17_44 Dehalogenimonas Chloroflexi 
ribosomal protein S5 1 RBG1351_17_34 Dehalococcoides Chloroflexi 
ribosomal protein S6 1 RBG1351_13_28 Dehalogenimonas Chloroflexi 
ribosomal protein S7 1 RBG1351_17_15 Sphaerobacter  Chloroflexi 
ribosomal protein S8 1 RBG1351_17_31 Dehalococcoides Chloroflexi 
ribosomal protein S9 1 RBG1351_17_49 Dehalococcoides Chloroflexi 
ribosomal protein S10 1 RBG1351_17_17 Dehalococcoides Chloroflexi 
ribosomal protein S11 1 RBG1351_17_43 Dehalococcoides Chloroflexi 
ribosomal protein S12 1 RBG1351_17_14 Dehalococcoides Chloroflexi 
ribosomal protein S13 1 RBG1351_17_42 Dehalococcoides Chloroflexi 
ribosomal protein S14 1 RBG1351_17_30

B 
Acetivibrio Firmicutes 

ribosomal protein S15 1 RBG1351_32_10 Caloramaor Firmicutes 
ribosomal protein S16 0    
ribosomal protein S17 1 RBG1351_17_27 Herpetosiphon Chloroflexi 
ribosomal protein S18 1 RBG1351_13_30 Dehalococcoides Chloroflexi 
ribosomal protein S19 1 RBG1351_17_22 Dehalogenimonas Chloroflexi 
ribosomal protein S20 1 RBG1351_10_15 Nitrolancetus Chloroflexi 
tRNA synthetase ala 1 RBG1351_8_51 Dehalococcoides Chloroflexi 
tRNA synthetase arg 0    
tRNA synthetase asp 1 RBG1351_2_28 Dehalococcoides Chloroflexi 
tRNA synthetase asn 0    



tRNA synthetase cys 1 RBG1351_3_24 Dehalogenimonas Chloroflexi 
tRNA synthetase gln 0    
tRNA synthetase glu 1 RBG1351_1_3 Dehalococcoides Chloroflexi 
tRNA synthetase gly 2 RBG1351_5_28/

RBG1351_10_8 
Dehalococcoides/ 
Methylomicrobium 

Chloroflexi/
Gammaprot
eobacteria 

tRNA synthetase his 3 RBG1351_10_19/
RBG1351_21_29/
RBG1351_46_1 

Dehalococcoides/ 
Dehalococcoides/ 
Dehalococcoides 

 

tRNA synthetase ile 1 RBG1351_13_36 Dehalococcoides Chloroflexi 
tRNA synthetase leu 1 RBG1351_9_22 Dehalogenimonas Chloroflexi 
tRNA synthetase lys 1 RBG1351_18_21 Dehalococcoides Chloroflexi 
tRNA synthetase met 1 RBG1351_12_38 Dehalococcoides Chloroflexi 
tRNA synthetase phe 2 RBG1351_12_7/

RBG1351_12_8 
Dehalogenimonas / 
Dehalogenimonas 

Chloroflexi/
Chloroflexi 

tRNA synthetase pro 1 RBG1351_12_15 Dehalococcoides Chloroflexi 
tRNA synthetase ser 1 RBG1351_18_19 Dehalococcoides Chloroflexi 
tRNA synthetase thr 1 RBG1351_12_3 Dehalogenimonas Chloroflexi 
tRNA synthetase tryp 1 RBG1351_13_41 Halothermothrix Firmicutes 
tRNA synthetase tyr 1 RBG1351_11_43 Dehalococcoides Chloroflexi 
tRNA synthetase val 1 RBG1351_28_20 Dehalogenimonas Chloroflexi 
 
  



Table S4: Counts of metabolic genes of interest and single copy genome-completeness 

marker genes identified from the Chloroflexi scaffolds.  Gene counts do not include the 

three curated draft genomes.   

METABOLIC  GENE NAME 4m 5m 6m 
Cellulose  beta-glucosidase 20 45 13 
degradation cellulase 7 6 4 

  
endoglucanase/ 
aminopeptidase 

23 40 13 

  cellobiosidase 0 1 0 
  glycoside hydrolase 32 38 4 
  beta-mannosidase 2 9 2 
  glucoamylase 0 0 0 
  glycosyl hydrolase 18 22 2 
Amylotic  alpha amylase 23 38 11 
degradation glucanase 1 0 0 
  isoamylase 0 0 0 

  
malto-oligosyltrehalose 
trehalohydrolase  

0 3 0 

  amylopullulanase 1 0 0 
Chitin chitin deacetylase 0 3 0 

  
glucan endo-1,3-beta-D-
glucosidase  

0 4 0 

Sugar  sugar kinase 7 2 0 
Interconversions alpha-glucan phosphorylase 1 4 0 
  adenosine kinase 6 17 6 
  cytidyltransferase 1 7 2 

  
acetylglucosamine 2-
epimerase 

18 25 4 

  triosephosphate isomerase 26 22 6 

  
mannose-1-phosphate 
guanylyltransferase 

18 26 1 

  phosphomannomutase  16 11 1 
  beta phosphoglucomutase 3 4 1 
  glycogen debranching enzyme 1 4 1 
  pectin lyase 0 0 0 
Glycolysis hexokinase 0 0 0 
  pyruvate kinase 18 18 2 
  phosphoglucose isomerase 27 23 5 
  phosphofructokinase 18 33 11 
  fructose bisphosphate aldolase 9 12 7 
  triose phosphate isomerase 26 22 6 
  glyceraldehyde phosphate 27 31 2 



dehydrogenase 
  phosphoglycerate kinase 34 22 5 
  phosphoglycerate mutase 77 65 18 
  enolase 25 26 2 
TCA cycle citrate synthase 9  24 5 
  aconitate hydratase 6 23 6 
  isocitrate dehydrogenase 15 23 9 

  
2-oxoglutarate dehydrogenase 
E1 

1 2 0 

  
2-oxoglutarate dehydrogenase 
E2 

9 18 6 

  succinyl coA synthetase alpha 11 10 4 
  succinyl coA synthetase beta 11 10 3 

  
succinate dehydrogenase (A-
D) 

7 7 4 

  fumarate hydratase 20 31 11 
  malate dehydrogenase 11 17 6 
reverse TCA citrate lyase 1 0 1 
  fumarate reductase 7 18 3 

  
oxoglutarate ferredoxin 
oxidoreductase 

15 33 7 

Carbon lactate dehydrogenase 1 7 1 
  pyruvate carboxylase 3 3 3 
  pyruvate decarboxylase 0 0 0 
  pyruvate formate lyase 6 0 3 
  PFOR alpha 15 7 4 

  
pyruvate dehydrogenase E1 
alpha 

17 38 10 

  RuBisCo (form IV only) 2 2 0 
  pyrogallol hydroxytransferase 1 8  0 
  acetylene hydratase (putative) 8 7  0 
CODH/Wood  ACS/CODH 5 6 3 
 Ljungdahl CODH aerobic 1 1 0 

  
CODH anaerobic not 
associated with ACS 

1 33 6 

Acetogenesis ADP-dependent ACS-I 8 4 0 
  acetate kinase 0 0 0 
  phosphate acetyltransferase 0 0 0 
  butyrate kinase 0 0 0 

  
glucosamine-1-phosphate N-
acetyltransferase  

27 29 9 

  malic enzyme 12 9 1 

  
long-chain acyl-CoA 
synthetase  

41 39 4 



butanoate acetolactate synthase 16 18 2 

  
short chain enoyl-CoA 
hydratase 

6 29 10 

  enoyl-CoA hydratase 40 30 5 
  crotonase 0 0 0 

  
hydroxybutyrl-coA 
dehydrogenase 

22 32 3 

Hydrogen/Proton  hydrogenase (NiFe) 12 19 2 
 Motive Force hydrogenase (FeFe) 19 6 1 
  cytochrome bd oxidase 7 1 1 
  cytochrome b6 7 11 0 
  cytochrome b5 1 3 1 
  cytochrome b 19 34 7 
  cytochrome b/c 11 22 5 

  
cytochrome c oxidase (subunit 
I) 

8 16 3 

  cytochrome c 74 158 42 
  cytochrome P450 0 5 2 
  ferredoxins 135 140 25 

  
NADH dehydrogenase A-N 
 

66 118 
subunits 

13 

  formate dehydrogenase A  17 29 5 
  pyrophosphatase (hppA) 24 27 7 

  
electron transport complex, 
rnfABCDGE  

1 1 (B 
subunit) 

0 

ATP synthase F1F0-type A 10 27 7 
  F1F0-type alpha 11 31 6 
  A1A0-type A subunit 1 2 0 
  V1V0-type A subunit 0 0 0 

Nitrate reduction 
nitrate reductase cytochrome 
c-type subunit (napB) 

0 0 0 

  nitrate reductase (narG) 0 1 1 
  nitrate reductase (nxrA) 0 1 1 

  
nitrite reductase (cytochrome 
cd) 

1 1 0 

  
nitrite reductase (Cu-
containing) 

3 7 0 

  nitrite reductase (nirB) 1 2 0 

  
cytochrome c nitrite reductase 
nrfA/nfrH 

0 8 0 

  2-nitropropane dioxygenase 4 4 1 
  nitrous oxide reductase  0 1 0 
Nitrogen fixation nitrogenase 0 0 0 
  dinitrogenase 0 0 0 



  nitrogenase iron protein nifH 0 0 0 
  nifK (beta molyb) 0 0 0 
  nifD (alpha molyb) 0 0 0 

Sulfate 
adenylylsulfate 
reductase (alpha) (aprA) 

1 1 1 

  
adenylylsulfate 
reductase (beta) (aprB) 

0 0 0 

  sulfate adenylyltransferase  3 13 0 

  
dissimilatory sulfite reductase 
(dsrA) 

0 0 0 

  
dissimilatory sulfite reductase 
(dsrB) 

0 0 0 

  
dissimilatory sulfite reductase 
(dsrC - gamma subunit) 

4 3 1 

  heterodisulfide reductase A 20 15 1 
  heterodisulfide reductase B 4 11 1 
  heterodisulfide reductase C 7 9 0 
  sulfite oxidase (yedY only) 4 10  2 
Other ferric reductase 4 6 3 

  
flagella 14 12 (one 

operon) 
0 

  LPS genes (no full pathways) 3 7 0 

  
peptidoglycan  
(no full pathways) 

2 0 0 

  haloacid dehalogenases 14 18 4 
  reductive dehalogenases 3 2 0 
  selenate reductase 0 0 0 

  
benzoate/BTEX degradation 
(no full pathways) 

27 39 6 

SINGLE COPY 
GENES 

  4m 5m 6m 

  
Average (not including 
rRNAs) 

23.8 24.4 4.5 

  Standard deviation 6.8 5.6 2 
  Maximum # 44 41 10 
  Minimum # 4 9 2 
  preprotein translocase secG 20 19 5 
  ribonuclease P protein 22 23 6 
  recombinase A 27 28 5 
  DNA gyrase A 32 29 5 
  DNA gyrase B 18 29 5 
  DNA RNA polymerase beta 28 30 10 
  elongation factor P 29 23 5 
  16S rRNA 12 9 2 



  23S rRNA 6 10 3 
  5S rRNA 0 5 0 
  ribosomal protein L1 17 24 4 
  ribosomal protein L2 28 27 4 
  ribosomal protein L3 27 26 3 
  ribosomal protein L4 28 26 4 
  ribosomal protein L5 32 28 3 
  ribosomal protein L6 28 29 4 
  ribosomal protein L7/L12 14 24 3 
  ribosomal protein L9 19 26 3 
  ribosomal protein L10 17 24 3 
  ribosomal protein L11 17 41 9 
  ribosomal protein L13 28 25 4 
  ribosomal protein L14 31 27 3 
  ribosomal protein L15 26 29 6 
  ribosomal protein L16 29 23 2 
  ribosomal protein L17 28 24 5 
  ribosomal protein L18 28 27 4 
  ribosomal protein L19 24 25 2 
  ribosomal protein L20 19 19 4 
  ribosomal protein L21 19 15 2 
  ribosomal protein L22 23 26 3 
  ribosomal protein L23 14 25 4 
  ribosomal protein L24 30 27 4 
  ribosomal protein L25 32 19 4 
  ribosomal protein L27 18 16 2 
  ribosomal protein L28 3 13 1 
  ribosomal protein L29 24 24 2 
  ribosomal protein S1 21 37 10 
  ribosomal protein S2 26 31 4 
  ribosomal protein S3 27 27 3 
  ribosomal protein S4 30 27 6 
  ribosomal protein S5 30 31 4 
  ribosomal protein S6 24 26 9 
  ribosomal protein S7 21 26 3 
  ribosomal protein S8 30 26 4 
  ribosomal protein S9 27 25 4 
  ribosomal protein S10 22 23 2 
  ribosomal protein S11 27 27 5 
  ribosomal protein S12 25 40 6 
  ribosomal protein S13 27 27 6 
  ribosomal protein S14 11 14 2 
  ribosomal protein S15 26 22 3 



  ribosomal protein S16 17 23 5 
  ribosomal protein S17 25 26 3 
  ribosomal protein S18 12 18 8 
  ribosomal protein S19 24 25 3 
  ribosomal protein S20 13 9 5 
  tRNA synthetase ala 21 26 5 
  tRNA synthetase arg 20 13 4 
  tRNA synthetase asp 22 20 4 
  tRNA synthetase asn 4 7 1 
  tRNA synthetase cys 33 29 10 
  tRNA synthetase gln 8 8 3 
  tRNA synthetase glu 4 22 8 
  tRNA synthetase gly 19 21 3 
  tRNA synthetase his 33 21 5 
  tRNA synthetase ile 29 25 5 
  tRNA synthetase leu 25 17 5 
  tRNA synthetase lys 34 26 4 
  tRNA synthetase met 27 29 7 
  tRNA synthetase phe 26 19 5 
  tRNA synthetase pro 44 32 7 
  tRNA synthetase ser 22 22 2 
  tRNA synthetase thr 24 19 4 
  tRNA synthetase tryp 19 19 3 
  tRNA synthetase tyr 21 24 6 
  tRNA synthetase val 23 22 4 
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 Dehalogenimonas lykanthroporepellens BL-DC-9 
 B3_all_c_00850140 - Soil microbial community, permafrost in Bonanza Creek, Alaska 

 DCKB1_132040 - Groundwater dechlorinating community (KB-1)

 ANASMECb_00284450 - Chloroethene contaminated sediment bioreactor (ANAS)

 Dehalococcoides mccartyi BAV1 

 PCEDHS_00013350 - PCE-dechlorinating community (D2)
 Dehalococcoides mccartyi GT 
 Dehalococcoides mccartyi CBDB1 

 Dehalococcoides mccartyi (prev. ethenogenes) 195 

 P3_CLC_02316150 - Soil microbial community, permafrost in Bonanza Creek, Alaska 

 J08P26500a_00143690 - Marine microbial community, Eastern Subtropical North Pacific Ocean 

 P3_CLC_01154060 - Soil microbial community, permafrost in Bonanza Creek, Alaska

 Herpetosiphon aurantiacus ATCC 23779 

 P1_C_00353370 - Soil microbial community, permafrost in Bonanza Creek, Alaska 
 P3_CLC_00559380 - Soil microbial community, permafrost in Bonanza Creek, Alaska 

 P1_C_01458800 -  Soil microbial community, permafrost in Bonanza Creek, Alaska

 Nitrolancetus hollandicus Lb 

 sg4i_00383800 - Thermophilic enrichment culture (SG0.5JP960)  

 sg4i_00249580 - Thermophilic enrichment culture (SG0.5JP960) 
 Sphaerobacter thermophilus DSM 20745 

 GBSCES77W_01661950 - Sediment and water microbial communities, Great Boiling Spring, cellulolytic enrichment
 Thermomicrobium roseum DSM 5159 

 2001380510 - Diversa Silage (scaffold tag: soil_XZS28605_g1)

 P1_C_00346220 - Soil microbial community, permafrost in Bonanza Creek, Alaska

 2006687217 - Lake Washington methylotrophic community (scaffold tag: lwComb_lwCombC3397) 

 MRSJC2b_33151 - Mesophilic rice straw/compost enrichment metagenome
 Oscillochloris trichoides DG6 

 Chloroflexus aggregans DSM 9485 

 Roseiflexus castenholzii DSM 13941 

 P1_C_00977280 - Soil microbial community, permafrost in Bonanza Creek, Alaska

 P3_CLC_00166090 - Soil microbial community, permafrost in Bonanza Creek, Alaska
 draft_perm_00129980 - Soil microbial community, permafrost in central Alaska 

 BISONP_335580 - Bison Hot Spring Pool, Yellowstone 

 YNP20_61050 - Freshwater microbial community, Yellowstone Hot Springs 

 2006689000 - Lake Washington methylotrophic community (scaffold tag: lwComb_lwCombC4366)  

 Chloroflexus sp. Y-400-fl 
 Chloroflexus aurantiacus J-10-fl 

 BISONQ_152460 - Bison Hot Spring Pool, Yellowstone 
 Roseiflexus sp. RS-1 

 B3_all_c_02873660 - Soil microbial community, permafrost in Bonanza Creek, Alaska  

 ANASMECb_00195390 - Chloroethene contaminated sediment bioreactor (ANAS)
 PCEOTH_1569680 - PCE-dechlorinating mixed culture (PCEOT) 

 PRSSGFe2_0716.00000590 - Soil microbial community, Puerto Rico rain forest (switchgrass + Fe condition) 

 2001311755 - Diversa Silage (scaffold tag: soil_XZS96321_b1) 
 Anaerolinea thermophila UNI-1 

  Ktedonobacter racemifer DSM 44963 

 ANAMFRPR_813100 - Anammox bioreactor (containing Anammoxoglobus propionicus) 

 P1_C_00864320 - Soil microbial community, permafrost in Bonanza Creek, Alaska 
 Caldilinea aerophila DSM 14535 

 BISONP_30430 - Bison Hot Spring Pool, Yellowstone 

 KVRM_01269380 - Sediment microbial communities from Kolumbo Volcano mats (Red mat combined assembly)
 KVRM_00989260 - Sediment microbial communities from Kolumbo Volcano mats (Red mat combined assembly) 

 Dehalococcoides mccartyi VS 

Figure S1:  Complete maximum likelihood phylogeny of the Chloroflexi phylum based on an Rps3 protein alignment, 
as simplified in Figure 2.  Bootstrap values greater than 50 are displayed.  Rifle-derived RpS3 sequence names are in 
red, complete genomes in black and environmental sequences mined from NCBI and IMG/M in green.  Lineages 
highlighted in bold represent the three curated genomes. See main text methods for alignment and phylogeny details.
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 Ktedonobacter racemifer DSM 44963 

 Caldilinea aerophila DSM 14535 

 Thermomicrobium roseum DSM 5159 

 Herpetosiphon aurantiacus ATCC 23779 

 Anaerolinea thermophila UNI-1 

 Sphaerobacter thermophilus DSM 20745 
 Nitrolancetus hollandicus Lb 

 Dehalogenimonas lykanthroporepellens BL-DC-9 

 Roseiflexus sp. RS-1 
 Roseiflexus castenholzii DSM 13941 

 Oscillochloris trichoides DG6 
 Chloroflexus aggregans DSM 9485 

 Dehalococcoides mccartyi VS 
 Dehalococcoides mccartyi (prev. ethenogenes) 195 
 Dehalococcoides mccartyi BAV1 

 Chloroflexus sp. Y-400-fl 
 Chloroflexus aurantiacus J-10-fl 

 Dehalococcoides mccartyi GT 
 Dehalococcoides mccartyi CBDB1 

Figure S2:  Maximum likelihood phylogeny of the Chloroflexi phylum based on a concatenated alignment of sixteen ribosomal proteins.  
Rifle Chloroflexi lineages are in red.  Lineages highlighted in bold represent the three curated genomes. Bootstrap support values greater 
than 50 are displayed.  See main text methods for alignment and phylogeny details.
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 P211E uncultured bacterium EU133981

 Anaerolineae Anaerolineaceae uncultured bacterium JN977367
 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium HQ727649

 GIF3 uncultured bacterium FJ746169

 Dehalococcoidetes uncultured Dehalobium chlorocoercia DF1 AF393781

 MSBL5 uncultured bacterium JN123602

 S085 uncultured bacterium HM187320
 S085 uncultured bacterium HM187417

 S085 uncultured bacterium HM187381

 S085 uncultured soil bacterium FQ659634

 JG30-KF-CM66 unculturedbacterium__EF516790

 Thermomicrobia Sphaerobacter uncultured bacterium JN177967

 Thermomicrobia Sphaerobacter Sphaerobacter thermophilus AJ420142

 Thermomicrobia AKYG1722 uncultured bacterium HQ910308

 Thermomicrobia JG30KFCM45 uncultured soil bacterium FQ659571

 Ktedonobacteria GASP5KA69E09 uncultured bacterium EU043741 

 KD4-96 uncultured bacterium EF018513

 SL56 uncultured bacterium EU803964

 GittGS136 uncultured bacterium HM186591 
 GittGS136 uncultured bacterium HM186977

 RBG_scaffold_24057 

 Napoli4B65 uncultured bacterium HQ721349

 4mRBG_scaffold_3120 

 MSBL5 uncultured bacterium AY869677

 MSBL5 uncultured bacterium JN230145

 MSBL5 uncultured bacterium HM243815

 HM243815.1.1455

 GIF9 uncultured bacterium AM943602

 GIF9 uncultured bacterium HM243773 
 GIF9 uncultured Chloroflexi bacterium DQ463707

 GIF9 uncultured Chloroflexi bacterium FJ901746

 S085 uncultured soil bacterium EU755078

 JG30-KF-CM66 uncultured bacterium AB240237
 JG30-KF-CM66 uncultured bacterium EU134034

 Chloroflexi Roseiflexus Eikelboom Type 1851 Ben52 AY063760

 Chloroflexi Roseiflexus uncultured Chloroflexi bacterium JN409245

 Chloroflexi AKIW781 uncultured bacterium HM240988
 Chloroflexi AKIW781 uncultured bacterium FJ891039

 Chloroflexi AKIW781 uncultured bacterium GQ495370

 Chloroflexi Herpetosiphon Herpetosiphon sp. OSIB2 AB079642

 Thermomicrobia Thermomicrobium uncultured bacterium JN091914

 Thermomicrobia AKYG1722 uncultured bacterium GQ263075

 Thermomicrobia JG30KFCM45 uncultured bacterium EF018629

 Ktedonobacteria Thermogemmatispora Thermogemmatisp orafoliorum AB547913

 GQ397045.1.1467 

 KD4-96 uncultured bacterium EF018635

 GittGS136 uncultured bacterium JN178462
 GittGS136 uncultured Anaerolineae bacterium FM209098
 GittGS136 uncultured Anaerolineae bacterium FM209128

 GittGS136 uncultured Chloroflexi bacterium AJ582210 
 GQ263023.1.1448 

 GittGS136 uncultured bacterium EU134204
 GittGS136 uncultured bacterium EU134030

 RBG_scaffold_128670 

 Anaerolineae Anaerolineaceae uncultured bacterium JF922570
 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium JN038753

 HM187156.1.1416 

 Caldilineae Caldilineaceae uncultured bacterium AM490730
 Caldilineae Caldilineaceae uncultured soil bacterium FQ659981
 Caldilineae Caldilineaceae uncultured bacterium EU399673
 Caldilineae Caldilineaceae uncultured bacterium GU293213
 Caldilineae Caldilineaceae uncultured bacterium HM243878

 HM243878.1.1456 

 FW22 uncultured sediment bacterium FN553919
 GIF3 uncultured bacterium AB177188
 GIF3 uncultured bacterium FJ746211

 Dehalococcoidetes Dehalogenimonas lykanthroporepellens EU679418 

 FS117-23B-02 uncultured bacterium AY869676

 MSBL5 uncultured bacterium JN230042
 MSBL5 uncultured Dehalococcoides sp. GQ143803

 MSBL5 uncultured bacterium HM243965
 MSBL5 uncultured bacterium HM243970

 MSBL5 uncultured bacterium HM243929
 MSBL5 uncultured bacterium HM243966

 GIF9 uncultured bacterium GU302443
 GIF9 uncultured organism EU245293

 GIF9 uncultured bacterium FJ873282
 GIF9 uncultured bacterium JN676032

 GIF9 uncultured bacterium FJ437868

 AF407200.1.1486 

 GIF9 uncultured bacterium EU488317

 GIF9 uncultured bacterium FJ455882

 S085 uncultured bacterium HM187408

 S085 uncultured bacterium GQ263110
 S085 uncultured bacterium GQ263188

 Chloroflexi Candidatus Chlorothrix uncultured bacterium GU118104
 Chloroflexi FFCH7168 uncultured bacterium EU134133

 Chloroflexi FFCH7168 uncultured bacterium EU676444
 Chloroflexi FFCH7168 uncultured bacterium EU134094

 Chloroflexi FFCH7168 uncultured compost bacterium FN667364

 Chloroflexi Roseiflexus uncultured Chloroflexus sp. HM241126

 Chloroflexi Roseiflexus uncultured Chloroflexi bacterium JN825471

 Chloroflexi AKIW781 uncultured bacterium HM240933
 Chloroflexi AKIW781 uncultured soil bacterium EU861840

 Chloroflexi Herpetosiphon Herpetosiphon aurantiacus FW306006

 Thermomicrobia Thermomicrobium uncultured bacterium DQ490006

 Thermomicrobia Sphaerobacter Sphaerobacter thermophilus DSM 20745 CP001823
 Thermomicrobia Sphaerobacter uncultured Sphaerobacter sp. JF905994

 Thermomicrobia AKYG1722 uncultured bacterium GQ263073
 Thermomicrobia AKYG1722 uncultured bacterium GQ263645

 Thermomicrobia JG30KFCM45 uncultured Chloroflexi bacterium JN003089

 Ktedonobacteria 19212 uncultured bacterium EF516503

 Ktedonobacteria FCPS473 uncultured Ktedobacteria bacterium HQ674969
 Ktedonobacteria G12WMSP1 uncultured Chloroflexi bacterium HQ674901

 Ktedonobacteria HSBOF53F07 uncultured bacterium EF018648

 Ktedonobacteria Thermogemmatispora Thermogemmatispora onikobensis AB547912

 KD4-96 uncultured Chloroflexi bacterium JF833502

 KD4-96 uncultured bacterium EF018585

 KD4-96 bacterium Ellin 6529 HM748677

 KD4-96 uncultured bacterium GQ263096

 SL56 uncultured bacterium HM128977
 SL56 uncultured bacterium HM129319

 SL56 uncultured bacterium GU305734
 SL56 uncultured bacterium GU305735

 GittGS136 uncultured bacterium HQ121102

 EU266881.1.1475 

 5mRBG_scaffold_48720 

 Caldilineae Caldilineaceae uncultured bacterium HM187134
 Caldilineae Caldilineaceae uncultured Chloroflexi bacterium AB666159

 HM069055.1.1463 

 vadinBA26 uncultured bacterium EU487936

 Napoli-4B-65 uncultured Dehalococcoides sp. GQ143769

 Sh765B-AG-111 uncultured Chloroflexi bacterium HQ711385

 FS117-23B-02 uncultured bacterium HM186858

 GIF9 uncultured bacterium DQ223086

 GIF9 uncultured bacterium HQ588542

 GIF9 uncultured bacterium JN230324

 GIF9 uncultured soil bacterium FQ660181

 GIF9 uncultured Chloroflexi bacterium JF305756

 6mRBG_scaffold_1855 

 GIF9 uncultured bacterium EU385875
 GIF9 uncultured bacterium GU553764

 HM187369.1.1327 

 S085 uncultured bacterium HM187015
 S085 uncultured bacterium HM187369

 S085 uncultured bacterium HM187246

 Chloroflexi Chloronema uncultured bacterium AB630839
 Chloroflexi Candidatus Chlorothrix Candidatus Chlorothrix halophila AY395567

 Chloroflexi Candidatus Chlorothrix uncultured organism EU245942

 Chloroflexi Roseiflexus Kouleothrix aurantiaca AB079641

 Chloroflexi Roseiflexus uncultured Chloroflexi bacterium JN409163

 Thermomicrobia JG30KFCM45 uncultured bacterium EF157268
 Thermomicrobia JG30KFCM45 uncultured soil bacterium AY221598

 Ktedonobacteria G12WMSP1 uncultured bacterium EF515939
 Ktedonobacteria HSBOF53F07 uncultured bacterium GU127826
 Ktedonobacteria HSBOF53F07 uncultured bacterium JN023890

 Ktedonobacteria BacCu018 uncultured Ktedonobacter sp. JF833820
 Ktedonobacteria G12WMSP1 uncultured Chloroflexi bacterium GU205279

 Ktedonobacteria Thermogemmatispora Chloroflexi bacterium P352 AM749769
 Ktedonobacteria Thermogemmatispora Chloroflexi bacterium T81 AM749782

 KD4-96 uncultured bacterium GQ262999

 KD4-96 uncultured bacterium EF516883

 KD4-96 uncultured bacterium JN178496

 EF515885.1.1425 

 GittGS136 uncultured Anaerolineae bacterium AM936176

 AM490733.1.1505 

 Anaerolineae Anaerolineaceae uncultured bacterium GU127772

 GIF3 uncultured bacterium AY627591

 FW22 uncultured bacterium JN675995

 Napoli4B65 uncultured bacterium AY592788

 vadinBA26 uncultured Chloroflexi bacterium HQ711390

 4mRBG_scaffold_1183 

 GIF3 uncultured bacterium EU488133

 FW22 uncultured Chloroflexi bacterium FJ902307

 Dehalococcoidetes Dehalococcoides sp. KM2005 DQ116042

 Dehalococcoidetes Dehalococcoides sp. MB EU073964

 FS117-23B-02 uncultured Chloroflexi bacterium FJ902034

 S085 uncultured bacterium HQ445779
 MSBL5 uncultured bacterium HQ588482
 MSBL5 uncultured organism EU246249

 GIF9 uncultured bacterium AY869682

 GIF9 uncultured bacterium JQ245649

 GIF9 uncultured bacterium AY093480

 HM243888.1.1465 

 GIF9 uncultured bacterium GU302473

 EF999396.1.1465 

 GIF9 uncultured bacterium JQ088345
 GIF9 uncultured bacterium JQ088370

 GIF9 uncultured bacterium AF407200

 S085 uncultured deep sea bacterium AM997497

 HM187246.1.1438 

 Chloroflexi Chloroflexus uncultured Chloroflexi bacterium EF429490
 Chloroflexi Chloronema Chloronema giganteum AF345825

 Chloroflexi Chloronema Chloroflexaceae bacterium enrichment culture clone ENRICH SisoF2 EU918581 

 Chloroflexi Roseiflexus Kouleothrix aurantiaca AB079640

 Chloroflexi Roseiflexus uncultured Chloroflexaceae bacterium AF421747

 Chloroflexi Herpetosiphon Herpetosiphon sp. X86447
 Chloroflexi Herpetosiphon Herpetosiphon geysericola AF039293

 Thermomicrobia Thermomicrobium Thermomicrobium roseum M34115

 Ktedonobacteria JG30aKF32 uncultured bacterium AJ536876
 Ktedonobacteria JG30aKF32 uncultured bacterium EF516390

 Ktedonobacteria Ktedonobacter bacterium SOSP152 AM180158

 KD4-96 uncultured bacterium FJ478583

 KD4-96 Gram positive bacterium SOGA31 AJ244807
 KD4-96 uncultured bacterium EF018870

 EU644259.1.1454 

 KD4-96 uncultured bacterium EU644259

 KD4-96_unculturedbacterium__EF515885

 GittGS136 uncultured Anaerolineae bacterium AM936069
 GittGS136 uncultured Anaerolineae bacterium AM936072

 Anaerolineae Thermanaerothrix Thermanaerothrix daxensis HM596746
 Anaerolineae Thermanaerothrix unidentified green nonsulfur bacterium OPB9 AF027043

 EU542525.1.1421 

 Anaerolineae Anaerolineaceae uncultured bacterium AM490737
 EU266881.1.1475_m80 

 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium EU266881

 Anaerolineae Anaerolineaceae uncultured bacterium JN178657

 Sh765B-AG-111 uncultured bacterium EU487885
 Sh765B-AG-111 uncultured bacterium EU487920

 Sh765B-AG-111 uncultured Dehalococcoides sp. GQ143778
 Napoli4B65 uncultured bacterium JN123510

 Napoli4B65 uncultured bacterium JN123525

 Napoli4B65 uncultured bacterium EU385932

 vadinBA26 uncultured bacterium EU487928

 vadinBA26 uncultured bacterium GU127773

 FW22 uncultured bacterium EU181487
 FW22 uncultured bacterium EU385763

 Dehalococcoidetes Dehalococcoides sp. ANAS2 HM241730

 SAR202 uncultured bacterium FJ746086

 GIF9 uncultured bacterium AY592751

 GIF9 uncultured bacterium HQ330640

 GIF9 uncultured bacterium EF999396

 HQ397560.1.1454 

 Chloroflexi Oscillochloris Oscillochloris trichoides DQ139400

 Chloroflexi Oscillochloris Chloroflexaceae bacterium enrichment culture clone ENRICH 116 EU918582

 Thermomicrobia Thermomicrobium uncultured Thermomicrobium sp. DQ324896
 Thermomicrobia Thermomicrobium Thermomicrobium roseum JQ346739

 Ktedonobacteria Thermosporothrix uncultured bacterium EU134259

 Ktedonobacteria Ktedonobacter Ktedonobacter racemifer AM180156

 KD4-96 uncultured bacterium GQ396871

 Anaerolineae Anaerolineaceae anaerobic bacterium MO-CFX1 AB598277

 Anaerolineae Anaerolineaceae uncultured bacterium HM243963

 Anaerolineae Anaerolineaceae uncultured bacterium AB630546
 Anaerolineae Anaerolineaceae uncultured bacterium AY221060

 Napoli4B65 uncultured bacterium EU385768

 Sh765B-AG-111 uncultured bacterium AY869675

 FW22 uncultured organism EU245768

 vadinBA26 uncultured Dehalococcoides sp. GQ143775

 vadinBA26 uncultured bacterium FJ793167
 vadinBA26 uncultured bacterium FN870305

 GIF3 uncultured bacterium EU488235
 GIF3 uncultured bacterium AB530191

 GIF3 uncultured bacterium EU181494

 FS117-23B-02 uncultured bacterium FJ665220

 SAR202 uncultured bacterium FJ900346

 GIF9 uncultured bacterium EU488479
 GIF9 uncultured bacterium EU487953

 GIF9 uncultured bacterium EU386079
 GIF9 uncultured bacterium AB177135

 GIF9 uncultured bacterium HM243888
 GIF9 uncultured bacterium DQ223076

 S085 uncultured bacterium FJ746106
 S085 uncultured deep sea bacterium AM997775

 S085 uncultured bacterium FJ746306
 S085 uncultured bacterium JF747654

 Chloroflexi Chloroflexus Chloroflexus sp. 3961 AJ308498

 Chloroflexi Oscillochloris Oscillochloris trichoides AF146832

 Chloroflexi Oscillochloris Oscillochloris sp. A19 AF146831
 Chloroflexi Oscillochloris Oscillochloris sp. BM AF149018

 Chloroflexi Roseiflexus Kouleothrix aurantiaca AB079638
 Chloroflexi Roseiflexus Kouleothrix aurantiaca AB079637
 Chloroflexi Roseiflexus Kouleothrix aurantiaca AB079639

 Chloroflexi Roseiflexus Roseiflexus castenholzii AB041226

 Ktedonobacteria 19591 uncultured bacterium AY425790

 Ktedonobacteria Thermosporotrichaceae FJ465975

 Ktedonobacteria Ktedonobacter Ktedonobacter racemifer AB510917

 KD4-96 uncultured bacterium EF516339
 KD4-96 uncultured bacterium EF019369

 Anaerolineae Anaerolineaceae uncultured bacterium EU542512

 EU542451.1.1468 

 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium DQ811858

 vadinBA26 uncultured bacterium FJ746199
 Napoli4B65 uncultured bacterium AY592780
 Napoli4B65 uncultured bacterium EU487869

 Sh765B-AG-111 uncultured bacterium FJ746184

 FW22 uncultured bacterium AY592746
 FW22 uncultured bacterium AB300122

 DQ404787.1.1467 

 vadinBA26 uncultured bacterium DQ404787

 GIF3 uncultured bacterium AM943629

 Dehalococcoidetes Dehalococcoides sp. TMEtOH AY882433
 Dehalococcoidetes Dehalococcoides sp. WL AY882434

 FS117-23B-02 uncultured bacterium EU181504
 FS117-23B-02 uncultured bacterium EU487966
 FS117-23B-02 uncultured bacterium FJ264593

 GIF9 uncultured bacterium FJ873277

 S085 uncultured bacterium HQ397560

 S085 uncultured bacterium FJ746136

 Chloroflexi Chloroflexus uncultured bacterium GU437733
 Chloroflexi Chloroflexus uncultured bacterium GU437734

 Chloroflexi Oscillochloris Oscillochloris trichoides AF093427

 Chloroflexi Roseiflexus Chloroflexi bacterium Ver9Iso1 DQ812549
 Chloroflexi Roseiflexus Chloroflexi bacterium Ver9Iso2 DQ812550

 Ktedonobacteria Thermosporothrix Ktedonobacteria bacterium Hsw67 GU237174
 Ktedonobacteria Thermosporothrix Thermosporothrix hazakensis AB500145

 Ktedonobacteria Ktedonobacter bacterium SOSP179 AM180160
 Ktedonobacteria Thermosporotrichaceae EU881261

 Ktedonobacteria Ktedonobacteraceae EU133938
 Ktedonobacteria Ktedonobacteraceae EU133945

 Ktedonobacteria Thermosporotrichaceae FJ465969
 Ktedonobacteria Thermosporotrichaceae FJ595600

 Anaerolineae Longilinea uncultured soil bacterium FQ659845

 Anaerolineae Anaerolineaceae uncultured Bellilinea sp. JQ183076 

 Anaerolineae Anaerolinea Anaerolinea thermolimosa AB109437

 Anaerolineae Anaerolineaceae uncultured bacterium CU923050 

 Anaerolineae Anaerolineaceae uncultured bacterium HM187295

 GIF3 uncultured bacterium FJ746127

 FW22 uncultured bacterium EU385691

 FS117-23B-02 uncultured bacterium HQ330638

 GU208461.1.1467 

 FS117-23B-02 uncultured Chloroflexi bacterium EF061972

 GIF9 uncultured bacterium EU487866
 GIF9 uncultured bacterium FJ873278

 S085 uncultured bacterium FJ478576
 S085 uncultured bacterium FJ479350

 S085 uncultured bacterium HQ450131
 S085 uncultured bacterium HQ450142

 Chloroflexi Chloroflexus Chloroflexus aurantiacus D38365
 Chloroflexi Chloroflexus Chloroflexus aurantiacus J10fl CP000909
 Chloroflexi Chloroflexus Chloroflexus sp. Y400fl CP001364

 Chloroflexi Chloroflexus Chloroflexus aggregans AJ308499

 Anaerolineae Anaerolineaceae metagenome sequence AAFX01000626

 Anaerolineae Leptolinea uncultured soil bacterium FQ659694

 Anaerolineae Anaerolineaceae uncultured bacterium FN396946
 FN396946.1.1249 

 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium JF727748

 Anaerolineae Anaerolineaceae uncultured bacterium HM243793

 Anaerolineae Anaerolineaceae uncultured bacterium HM243826
 HM243826.1.1468 

 Anaerolineae Anaerolineaceae uncultured bacterium AM490733
 Anaerolineae Anaerolineaceae uncultured bacterium EU542525

 Anaerolineae Anaerolineaceae uncultured bacterium EU617894
 Anaerolineae Anaerolineaceae uncultured bacterium JN977165
 Anaerolineae Anaerolineaceae uncultured bacterium AY869683
 Anaerolineae Anaerolineaceae uncultured bacterium FJ873372

 HM186429.1.1452 

 RBG-9 

 GIF3 uncultured bacterium AY592698

 GIF3 uncultured bacterium JF747628
 GIF3 uncultured bacterium GU982790

 vadinBA26 uncultured bacterium FJ746176
 vadinBA26 uncultured bacterium FJ746227
 vadinBA26 uncultured bacterium FJ746179

 vadinBA26 uncultured bacterium FJ746218

 Sh765B-AG-111 uncultured bacterium AY869674
 Sh765B-AG-111 uncultured bacterium FJ746194

 Sh765B-AG-111 uncultured bacterium FJ746102

 EU181494.1.1467 

 GIF3 uncultured bacterium GU553696

 Dehalococcoidetes Dehalococcoides sp. 11a FJ593658

 FS117-23B-02 uncultured prokaryote GU208461

 SAR202 uncultured bacterium FJ900345
 SAR202 uncultured Chloroflexus sp. FJ481372

 S085 uncultured bacterium HQ672427
 S085 uncultured Chloroflexus sp. FJ481263
 SAR202 uncultured Chloroflexi bacterium EF076100

 SAR202 uncultured deep sea bacterium AM997488

 GIF9 uncultured bacterium EU488394 
 GIF9 uncultured Chloroflexi bacterium FJ902065

 GIF9 uncultured Chloroflexi bacterium FJ902047

 GIF9 uncultured bacterium AY592653
 GIF9 uncultured bacterium AY592679

 GIF9 uncultured bacterium AY592634
 GIF9 uncultured bacterium AB177126

 Chloroflexi Chloroflexus Chloroflexus aggregans D32255

 Anaerolineae Anaerolineaceae Levilinea sp. P3M1 JQ292916

 Anaerolineae Anaerolineaceae uncultured bacterium AM162480
 Anaerolineae Anaerolineaceae uncultured soil bacterium AY221613 

 AY221613.1.1500 

 GIF3 uncultured bacterium AY704390

 Sh765B-AG-111 uncultured bacterium FJ746098
 Sh765B-AG-111 uncultured bacterium HQ721328

 AM943629.1.1372 

 GIF3 uncultured bacterium AY584741
 GIF3 uncultured bacterium GU982895

 Dehalococcoidetes Dehalococcoides sp. JN18-A30-B DQ168646

 FJ485046.1.1289 

 FS117-23B-02 uncultured bacterium HM243964
 FS117-23B-02 uncultured bacterium HQ330652

 SAR202 marine metagenome AACY020068177
 SAR202 uncultured bacterium EU799242

 SAR202 uncultured bacterium EU799746
 SAR202 uncultured Chloroflexi bacterium GQ347179

 GIF9 uncultured bacterium AB300104

 Chloroflexi Chloroflexus Chloroflexus aurantiacus AJ308500

 Anaerolineae Levilinea Levilinea saccharolytica AB109439

 Anaerolineae Anaerolineaceae uncultured Bellilinea sp. EU887805
 Anaerolineae Longilinea uncultured bacterium CU927285

 Anaerolineae Longilinea uncultured bacterium CU927672

 Anaerolineae Anaerolineaceae Chloroflexi genomosp. P1 AY331414

 Anaerolineae Longilinea uncultured soil bacterium FQ6593531
 Anaerolineae Leptolinea Leptolinea tardivitalis AB109438
 Anaerolineae Longilinea Longilinea arvoryzae AB243673

 Anaerolineae Anaerolineaceae uncultured bacterium JF800768

 Anaerolineae Anaerolineaceae uncultured bacterium EF125407

 EF203180.1.1462 

 EU266884.1.1460 

 GIF3 uncultured bacterium FJ746254

 CU922670.1.1488 

 GIF3 uncultured bacterium CU922670

 Dehalococcoidetes Dehalococcoides sp. H10 AY914178
 Dehalococcoidetes uncultured Dehalococcoides sp. FJ810797

 FS117-23B-02 uncultured Chloroflexi bacterium FJ485046

 GIF9 uncultured Chloroflexi bacterium FJ902064

 Anaerolineae Levilinea uncultured bacterium EF644517

 Anaerolineae Bellilinea Bellilinea caldifistulae AB243672
 Anaerolineae Leptolinea uncultured bacterium SHA300 AJ249112
 Anaerolineae Levilinea bacterium enrichment culture clone MB2 17 AM933658

 Anaerolineae Anaerolineaceae uncultured Longilinea sp. EU887807

 Anaerolineae Anaerolineaceae uncultured Banisveld landfill bacterium BVB11 AY013651
 Anaerolineae Anaerolineaceae uncultured Bellilinea sp. HQ18389711469 

 Anaerolineae Leptolinea bacterium K4b6 AF524858

 Anaerolineae Anaerolineaceae uncultured bacterium JN391681

 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium HQ397175
 HQ397175.1.1472 

 Anaerolineae Anaerolineaceae uncultured bacterium EU542451

 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium EU266884

 GIF3 uncultured bacterium FJ746118
 GIF3 uncultured bacterium FJ746197

 RBG-2 

 Anaerolineae Levilinea uncultured bacterium AB234254

 Anaerolineae Bellilinea uncultured bacterium AB355078

 Anaerolineae Anaerolineaceae uncultured Longilinea sp. HQ183895
 Anaerolineae Anaerolineaceae uncultured Longilinea sp. GQ468577 

 Anaerolineae Leptolinea uncultured Anaerolineaceae bacterium JQ033731
 Anaerolineae Longilinea uncultured soil bacterium FQ660222

 Anaerolineae Anaerolineaceae uncultured bacterium AB240345

 Anaerolineae Anaerolineaceae uncultured bacterium JN977199

 Anaerolineae Anaerolineaceae uncultured bacterium HM186965

 Anaerolineae Anaerolineaceae uncultured bacterium GQ261280

 HQ132393.1.1472 

 Anaerolineae Anaerolineaceae uncultured bacterium EF203180

 Anaerolineae Anaerolineaceae uncultured bacterium AM490718
 Anaerolineae Anaerolineaceae uncultured bacterium AM490720

 GIF9 uncultured Chloroflexi bacterium GU120614

 Anaerolineae Bellilinea uncultured bacterium AJ306801

 AB240345.1.1468 

 Anaerolineae Anaerolineaceae uncultured bacterium JN977191
 Anaerolineae Anaerolineaceae uncultured bacterium EF125466

 AJ519641.1.1264 

 Anaerolineae Anaerolineaceae uncultured Chlorobi bacterium AJ519641

 FJ538119.1.1478_m80 

 Anaerolineae Anaerolineaceae uncultured bacterium HQ119895
 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium HQ132393

 Anaerolineae Anaerolineaceae uncultured bacterium FM955656

 Anaerolineae Levilinea uncultured bacterium AY221611
 AY221611.1.1499 

 Anaerolineae Levilinea uncultured bacterium GQ263783
 Anaerolineae Levilinea uncultured Chloroflexi bacterium AM935614

 Anaerolineae Bellilinea uncultured bacterium AJ306793

 Anaerolineae Anaerolineaceae uncultured bacterium EF594057 
 Anaerolineae Anaerolineaceae uncultured bacterium EF594055

 Anaerolineae Anaerolineaceae uncultured Chloroflexi bacterium FJ538119
 FJ538119.1.1478 

 Anaerolineae Anaerolineaceae uncultured bacterium AB240223
 GQ472370.1.1482 

 GIF9 uncultured bacterium HM243883

 HM243989.1.1468 

 GIF9 uncultured bacterium AY592633
 GIF9 uncultured bacterium EF208708

 GIF9 uncultured bacterium HM243989
 GIF9 uncultured bacterium HM243940

 GIF9 uncultured bacterium EU487918
 GIF9 uncultured bacterium HQ845902
 GIF9 uncultured bacterium EU488003

 GIF9 uncultured bacterium DQ394968
 GIF9 uncultured bacterium EU488027

0.2

 Dehalococcoides mccartyi 195 CP000027

 Dehalococcoides mccartyi VS AY323233

 Dehalococcoides mccartyi CBDB1 AF230641

 Dehalococcoides mccartyi FL2 AF357918

 Dehalococcoides mccartyi GT CP001924

 Dehalococcoides mccartyi BAV1 CP000688

 Dehalogenimonas lykanthroporepellens BLDC9 EU679419

 Anaerolinea thermophila UNI1 AP012029

 Anaerolinea thermophila UNI1 AP012029

 Ktedonobacter racemifer DSM 44963 ADVG01000001

 Sphaerobacter thermophilus DSM 20745 CP001824

 Thermomicrobium roseum DSM 5159 CP001275

Oscillochloris trichoides DG6 ADVR01000146

 Chloroflexus sp. Y400 CP001364

 Chloroflexus aurantiacus J10 CP000909

 Chloroflexus aggregans DSM9485 CP001337

 Chloroflexus aggregans DSM9485 CP001337

 Roseiflexus sp. RS1 CP000686

 Roseiflexus sp. RS1 CP000686

 Roseiflexus castenholzii DSM 13941 CP000804

 Herpetosiphon aurantiacus DSM 785 CP000875

 Caldilinea aerophila AB067647

Figure S3: Maximum likelihood phylogeny of Chloroflexi 16S rRNA genes.  Included on the phylogeny are 16S rRNA sequences derived from the Rifle sediment metagenome 

assemblies (in pink), sequences reconstructed from the round one sequence reads using EMIRGE (in purple) (Miller et al., Genome Biology 2011, 12:R44), the RBG-2 and RBG-9 

sequences (in red), previously sequenced genomes (in green), and a reference set mined from the SILVA database to encompass all currently known Chloroflexi clades. The alignment 

was generated using the SILVA SINA alignment algorithm with common gaps removed (Pruesse et al., Nucl. Acids Res. 2007, 35:7188–96), resulting in a final alignment of 630 

sequences and 1,094 unambiguously aligned positions.  The phylogeny was conducted using PhyML under the HKY-85 model of evolution with 100 bootstrap resamplings.  

Bootstrap support values greater than 50 are displayed.
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Figure S4: Concatenated maximum likelihood tree of Archaeal ATP-synthase subunits A, B, D, and I.  For each subunit, 
sequences homologous to the RBG-2 proteins were mined from NCBI, and alignments were generated using Muscle 
v. 3.8.31 and manually curated.  The alignments were concatenated into a final alignment of 62 taxa and 2,956 positions 
DQG�WKH�WUHH�FRQGXFWHG�XVLQJ�3K\0/�XQGHU�WKH�:$*�Ȗ�PRGHO�RI�HYROXWLRQ���7KH�SRVLWLRQ�RI�WKH�5%*���SURWHLQV�ZDV�
congruent in each of the single protein trees, but is better supported in the concatenated tree.
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Figure S5: Alignment of A1A0-ATPase subunit A from RBG-2, the closest structural match (PDB entry 3QIA from Pyrococcus horikoshii), the two top BLASTp matches (Staphylothermus hellenicus 
DSM 12710 (YP_003669292) and Desulfurococcus mucosus DSM 2162 (YP_004175882)), and from Methanosarcina mazei Go1.  The alignment is colored by similarity and identity is plotted as a 
histogram across the top.  Structural elements are labeled in yellow for beta-sheets and pink for alpha helices.  Structure annotations for P. horikoshii are from the determined crystal structure, while 
predictions for RBG-2 were derived from YASPIN and psipred.   ADP-binding residues are marked with orange boxes.
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Figure S6: Alignment of putative A1A0-ATPase subunit K from RBG-2, the closest structural match (PDB entry 2BL2 from Enterococcus hirae GN), the top two BLASTp 
matches (Staphylothermus hellenicus DSM 12710 (YP_003669288) and Desulfurococcus mucosus DSM 2162 (YP_004175886)), H+-translocating complex subunits from 
Methanosarcina mazei Go1 (AAC06382), Methanocaldococcus jannaschii DSM 2661 (AAB98207), and Methanothermobacter thermautotrophicus str. Delta H (NP_276094), 
the V-type K subunit from Pyrococcus horikoshii OT3 (NP_143804), and the Na+-translocating complex subunit from Acetobacterium woodii DSM 1030 (AAC45088).  
The alignment is colored by similarity and identity is plotted as a histogram across the top.  Structural elements are labeled in yellow for beta-sheets and pink for alpha helices.  
Structure annotations for E. hirae are from the determined crystal structure, while predictions for RBG-2 were derived from psipred.   Critical carboxylates for H+ translocation 
are marked with blue boxes while Na+-binding residues are marked with brown boxes (asterisks denote key residues within the motif).
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 YP_012180 Desulfovibrio vulgaris str. Hildenborough 
 YP_965851 Desulfovibrio vulgaris DP4 

 YP_389696 Desulfovibrio alaskensis G20 
 YP_003157988 Desulfomicrobium baculatum DSM 4028 

 YP_005050338 Desulfovibrio africanus str. Walvis Bay 
 ZP_01288770 delta proteobacterium MLMS-1 
 ZP_01290945 delta proteobacterium MLMS-1 

 YP_003691482 Desulfurivibrio alkaliphilus AHT2 
 YP_004119975 Desulfovibrio aespoeensis Aspo-2 

 ZP_07331830 Desulfovibrio fructosovorans JJ 
 YP_004626076 Thermodesulfatator indicus DSM 15286 

 YP_002247883 Thermodesulfovibrio yellowstonii DSM 11347 
 YP_001412608 Parvibaculum lavamentivorans DS-1 

 YP_002298535 Rhodospirillum centenum SW 
 ZP_09399638 Acetobacteraceae bacterium AT-5844 

 YP_001003461 Halorhodospira halophila SL1 
 ZP_10113568 Beggiatoa alba B18LD 
 YP_864525 Magnetococcus marinus MC-1 

 ZP_09911273 SAR324 cluster bacterium JCVI-SC AAA005 
 ZP_03734289 Dethiobacter alkaliphilus AHT 1 
 RBG2_scaffold_10_73 

 YP_001212681 Pelotomaculum thermopropionicum SI 
 YP_001795206 Thermoproteus neutrophilus V24Sta 

 YP_929792 Pyrobaculum islandicum DSM 4184 
 YP_004893459 Thermoproteus tenax Kra 1 

 YP_001191435 Metallosphaera sedula DSM 5348 
 YP_004243804 Vulcanisaeta moutnovskia 768-28 

 YP_920297 Thermofilum pendens Hrk 5 
 YP_004781095 Pyrolobus fumarii 1A 

 YP_003127648 Methanocaldococcus fervens AG86 
 YP_004577144 Methanothermococcus okinawensis IH1 

 YP_002958596 Thermococcus gammatolerans EJ3 
 YP_003330437 Dehalococcoides mccartyi VS 
 YP_181922 Dehalococcoides mccartyi (formerly ethenogenes) 195 

 YP_001214477 Dehalococcoides mccartyi BAV1 
 YP_003758624 Dehalogenimonas lykanthroporepellens BL-DC-9 

 RBG2_scaffold_4_48 
 YP_847560 Syntrophobacter fumaroxidans MPOB 

 CBH39217 uncultured archaeon 
 ZP_08667754 Candidatus Nitrosoarchaeum koreensis MY1 
 ZP_10118365 Candidatus Nitrosopumilus salaria BD31 

 YP_003322620 Thermobaculum terrenum ATCC BAA-798 
 BAL56248 uncultured Candidate division OP1 bacterium 

 YP_004855 Thermus thermophilus HB27 
 ZP_09897536 Thermus sp. RL 
 YP_004201921 Thermus scotoductus SA-01 

 NP_488297 Nostoc sp. PCC 7120 
 YP_321725 Anabaena variabilis ATCC 29413 
 YP_001869493 Nostoc punctiforme PCC 73102 

 ZP_08986431 Fischerella sp. JSC-11 
 NP_681677 Thermosynechococcus elongatus BP-1 

 ZP_03274675 Arthrospira maxima CS-328 
 ZP_06383883 Arthrospira platensis str. Paraca 

 ZP_07113076 Oscillatoria sp. PCC 6506 
 ZP_08490634 Microcoleus vaginatus FGP-2 
 YP_001517064 Acaryochloris marina MBIC11017 

 ZP_08425677 Moorea producta 3L 
 YP_001735082 Synechococcus sp. PCC 7002 

 ZP_00514814 Crocosphaera watsonii WH 8501 
 ZP_01730332 Cyanothece sp. CCY0110 

 CAI78644 uncultured delta proteobacterium 
 RBG2_scaffold_5_93 

 RBG2_scaffold_8_78 
 YP_002434329 Desulfatibacillum alkenivorans AK-01 

 NP_888121 Bordetella bronchiseptica RB50 
 RBG2_scaffold_10_62 

 RBG2_scaffold_5_92 
 YP_002433831  AK-01 

 RBG_1351c3_24_4 
 YP_001528049 Desulfococcus oleovorans Hxd3 

 YP_005380663 Methanocella conradii HZ254 

 YP_003542795 Methanohalophilus mahii DSM 5219 
 AAV45866 Haloarcula marismortui ATCC 43049 

 RBG9_65_13 
 YP_003239642 Ammonifex degensii KC4 

 RBG9_41_190 
 CAI07337 Aromatoleum aromaticum EbN1 

 YP_429257 Moorella thermoacetica ATCC 39073 

 NP_577962 Pyrococcus furiosus DSM 3638 
 ZP_09729889 Thermococcus litoralis DSM 5473 

 NP_127378 Pyrococcus abyssi GE5 
 YP_004423799 Pyrococcus sp. NA2 
 NP_143758 Pyrococcus horikoshii OT3 

 YP_002581891 Thermococcus sp. AM4 
 YP_002958584 Thermococcus gammatolerans EJ3 

 YP_004762989 Thermococcus sp. 4557 
 YP_002995363 Thermococcus sibiricus MM 739 

 ZP_09731250 Thermococcus litoralis DSM 5473 
 NP_143629 Pyrococcus horikoshii OT3 

 YP_183078 Thermococcus kodakarensis KOD1 
 NP_579269 Pyrococcus furiosus DSM 3638 
 YP_004623719 Pyrococcus yayanosii CH1 

 NP_126334 Pyrococcus abyssi GE5 
 NP_143377 Pyrococcus horikoshii OT3 

 YP_004423025 Pyrococcus sp. NA2 
 YP_001040468 Staphylothermus marinus F1 

 YP_003668387 Staphylothermus hellenicus DSM 12710 
 YP_003649951 Thermosphaera aggregans DSM 11486 

 YP_006363274 Thermogladius cellulolyticus 1633 
 YP_004623666 Pyrococcus yayanosii CH1 

 2CSU Pyrococcus horikoshii 
 ZP_09730245 Thermococcus litoralis DSM 5473 

 YP_002308023 Thermococcus onnurineus NA1 

 YP_001736473 Candidatus Korarchaeum cryptofilum OPF8 
 NP_070021 Archaeoglobus fulgidus DSM 4304 

 YP_004245163 Vulcanisaeta moutnovskia 768-28 
 YP_003435916 Ferroglobus placidus DSM 10642 

 ZP_09707641 Methanotorris formicicus Mc-S-70 
 YP_004004558 Methanothermus fervidus DSM 2088 

 NP_247570 Methanocaldococcus jannaschii DSM 2661 
 YP_003128681 Methanocaldococcus fervens AG86 
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AMP-dependent 
acetyl-CoA synthases

ATP + Acetate + CoA

AMP + PiPi + Acetyl-CoA

ADP-dependent 
acetyl-CoA synthases

Acetyl-CoA + ADP + Pi

Acetate + ATP + CoA

Figure S7: Maximum likelihood tree of ATP- and ADP-dependent acetyl-CoA synthetase alpha subunits, including putative 
enzymes from the three Chloroflexi genomes. Sequences in bold red correspond to alpha subunits affiliated with a beta subunit, 
forming a complete operon for ATP synthesis during the conversion of acetyl-CoA to acetate.
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 Thauera selenatis (selenate reductase, Q9S1H0)
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 6m_Chloro_1025_9 

 Escherichia coli str. K-12 substr. MG1655 (NP_415414)
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 Candidatus Kuenenia stuttgartiensis (CAJ72445)
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 RBG-2 (RBG2_4_95)

 Actinobacillus succinogenes 130Z (ZP_00732527)
 Haemophilus influenza RdAW (NP_439206)

 5m_Chloro_14689_11 
 5m_Chloro_43124_6 

 RBG-2 (RBG2_19_5)

 5m_Chloro_18653_7 

 Wolinella succinogenes DSM 1740 (NP_907333)

 Candidatus Nitrospira defluvii (YP_003798853)
 Candidatus Nitrospira defluvii (YP_003798871)

 Photobacterium profundum SS9 (YP_129680)
 Vibrio vulnificus MO6-24/O (YP_004189064)

 Salmonella enterica subsp. enterica serovar Typhi str. P-stx-12 (AEZ47489)
 Escherichia coli K-12 (CAA52095)

 5m_Chloro_641_16 

 5m_Chloro_35370_3 

 Moorella thermoacetica ATCC 39073 (YP_429324)
 Carboxydothermus hydrogenoformans Z-2901 (YP_361367)

 Wolinella succinogenes DSM 1740 (NP_906934)
Archaeoglobus fulgidus DSM 4304 (NP_071207)

 Aeropyrum pernix K1 (NP_148724)

 Chrysiogenes arsenatis DSM 11915 (AAU11839)

 5m_Chloro_30138_3 
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Figure S8: Maximum likelihood tree of catalytic subunits from the dimethyl-sulfoxide (DMSO) reductase superfamily. The tree contains all relevant characterized DMSO reductases, as well as 
the identified DMSO reductases from the Chloroflexi scaffolds and curated genomes.  Chloroflexi sequences from this study are highlighted in red, and major clades of the superfamily are labeled.  
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Figure S9: Maximum likelihood tree of reductive dehalogenase homolog catalytic subunits (RdhA). The tree contains all putative RdhA 
from the Rifle background metagenomes, as well as five RdhA encoded on the Chloroflexi scaffolds.  No RdhA were identified from the 
three curated genomes.  Rifle sequences are highlighted in red, with Chloroflexi sequences in bold. The tree is based on a protein 
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