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GH29 2 22 0 1 0 0 0 17 19 24 4 5 6 0 0 0 14 3 13
GH2 1 24 0 1 2 0 0 18 14 20 5 5 5 0 0 0 6 2 7
GH78 1 31 0 2 0 0 0 11 11 13 3 5 9 0 0 0 5 2 7
GH95 0 29 0 1 0 0 0 7 9 17 1 2 3 0 0 0 4 0 7
GH106 0 21 1 0 0 0 0 4 9 12 1 2 1 0 0 0 3 1 10
GH13 3 3 2 2 3 2 1 7 6 7 2 3 2 2 2 2 3 0 3
GH20 0 14 0 4 0 0 0 3 5 2 2 2 3 1 2 4 10 1 3
GH5 0 4 0 1 4 1 3 13 4 10 0 0 0 0 0 1 6 1 6
GH28 0 1 0 0 0 0 0 7 11 2 8 8 3 1 0 1 0 1 3
GH43 1 4 0 2 2 0 0 11 15 9 1 1 2 0 0 0 0 0 2
GH33 0 1 0 3 7 6 0 1 3 5 1 1 4 5 1 1 3 0 8
GH127 0 9 0 0 0 0 0 2 7 8 0 0 4 0 0 0 0 0 6
GH16 0 1 0 0 0 0 0 8 6 7 0 0 0 6 1 3 0 0 3
GH51 0 5 0 0 0 0 0 7 7 9 0 0 1 0 0 0 1 1 2
GH36 1 4 0 0 0 0 0 1 1 8 0 0 4 0 0 1 3 2 1
GH3 0 2 0 0 1 1 1 6 4 3 0 1 0 1 0 0 2 1 0
GH32 0 6 0 0 0 0 0 6 0 3 0 0 2 0 0 0 0 0 6
GH77 2 2 2 1 2 1 1 1 1 1 1 1 1 1 1 1 0 0 0
GH109 0 3 0 0 1 0 0 1 1 1 1 1 0 3 1 2 4 0 2
GH42 0 1 0 0 0 0 0 4 1 3 1 2 0 0 0 0 7 0 1
GH27 0 4 0 0 1 0 0 5 3 3 0 0 0 0 0 0 0 0 2
GH50 0 1 0 1 1 1 0 5 2 3 0 0 0 0 0 0 0 0 4
GH99 0 0 0 1 2 0 0 1 0 5 0 0 0 2 1 1 1 0 4
GH105 0 1 0 0 0 0 0 4 5 0 2 2 1 0 0 0 0 0 2
GH130 0 4 0 1 1 0 1 4 1 1 0 0 0 0 0 0 4 0 1
GH38 0 2 0 0 0 0 0 0 1 3 0 0 4 0 0 0 4 2 3
GH39 0 1 0 0 2 0 2 2 2 2 0 0 0 0 0 0 2 0 3
GH4 1 1 0 0 0 0 0 0 0 0 0 0 2 0 0 0 12 1 0
GH74 0 1 0 1 1 0 0 2 1 6 0 0 1 0 0 0 1 0 1
GH92 0 1 0 0 0 0 0 2 0 4 2 2 0 0 0 0 0 0 3
GH120 0 4 0 0 0 0 0 3 1 2 0 0 0 0 0 0 0 0 2
GH35 0 0 0 0 0 0 0 2 5 2 1 1 0 0 0 0 1 0 1
GH23 0 0 0 0 0 0 1 2 1 2 1 1 2 0 0 0 1 0 1
GH110 0 2 0 2 1 0 0 1 0 2 0 0 0 0 0 0 0 0 3
GH116 0 5 0 0 0 0 0 1 1 2 0 0 1 0 0 0 1 0 1
GH31 0 1 0 0 1 0 0 3 1 1 0 0 1 0 0 0 1 1 2
GH63 0 1 1 0 1 0 0 2 0 2 0 0 1 0 0 0 3 0 0
GH30 0 1 0 1 0 0 0 2 5 2 0 0 0 0 0 0 0 0 0
GH57 1 1 2 0 0 0 2 1 1 2 0 0 0 0 0 0 0 0 1
GH123 2 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 3 1 2
GH128 0 0 0 1 0 0 0 1 2 0 0 0 0 0 2 2 0 0 1
GH129 0 3 0 0 0 0 0 0 0 2 0 0 0 0 0 0 1 0 2
GH1 0 0 1 0 0 0 0 1 1 0 1 1 0 0 0 0 1 0 1
GH10 0 3 0 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0
GH117 0 1 0 1 0 0 0 1 3 1 0 0 0 0 0 0 0 0 1
GH75 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
GH79 0 0 0 0 0 0 0 0 3 1 0 0 0 0 2 1 0 0 0
GH88 0 0 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 1
GH94 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 1 2 0
GH97 0 2 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 2
GH76 0 1 0 1 1 0 0 1 0 1 0 0 0 0 0 0 0 0 1
GH44 0 0 0 0 0 0 0 1 1 2 0 0 0 0 0 0 0 0 1
GH9 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 2 0 0

GH115 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1
GH25 0 0 0 1 0 0 0 1 2 0 0 0 0 0 0 0 0 0 0
GH37 0 2 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 0
GH59 0 1 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 0
GH66 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0
GH81 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0
GH15 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
GH18 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 1 0 0
GH26 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0
GH53 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0
GH84 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 2 0 0
GH89 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
GH93 0 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0
GH114 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0
GH119 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
GH121 0 0 0 1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
GH125 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
GH62 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GH67 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
GH100 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
GH24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0
GH49 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GH52 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
GH55 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
GH8 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
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Carbohydrate transport and metabolism
COG2814 Arabinose efflux permease 0 11 2 2 9 1 7 10 5 10 4 6 6 2 4 4 3 0 6
COG2271 Sugar phosphate permease 0 1 0 2 3 5 5 5 4 8 6 5 4 4 1 3 0 0 2
COG0738 Fucose permease 2 2 0 0 1 2 0 4 2 3 3 3 1 2 1 2 0 0 3
COG1762 Phosphotransferase system mannitol/fructose-specific IIA domain (Ntr-type) 2 1 1 1 1 0 1 2 1 4 1 1 3 0 0 1 4 3 2
COG2211 Na+/melibiose symporter and related transporters 1 2 0 0 0 0 1 5 5 3 0 1 0 0 0 0 7 0 0
COG1172 Ribose/xylose/arabinose/galactoside ABC-type transport systems, permease components 0 1 0 2 1 1 4 2 2 3 0 0 0 1 1 0 0 2 0
COG1879 ABC-type sugar transport system, periplasmic component 0 0 0 1 0 2 3 3 2 2 0 0 2 1 1 1 0 1 0
COG0580 Glycerol uptake facilitator and related permeases 1 1 2 0 2 1 1 1 0 2 1 1 0 2 1 2 1 0 0
COG1129 ABC-type sugar transport system, ATPase component 0 1 0 1 1 1 3 1 1 2 1 1 0 1 1 0 0 1 0
COG1925 Phosphotransferase system, HPr-related proteins 1 1 1 0 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1
COG1653 ABC-type sugar transport system, periplasmic component 0 1 0 0 0 0 0 0 1 0 0 0 10 0 0 0 1 0 1
COG1682 ABC-type polysaccharide/polyol phosphate export systems, permease component 1 0 0 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 2
COG1134 ABC-type polysaccharide/polyol phosphate transport system, ATPase component 1 0 0 0 0 0 0 0 1 1 0 0 2 0 0 0 0 0 2
COG0395 ABC-type sugar transport system, permease component 0 0 0 0 0 0 0 0 0 0 0 0 4 0 0 0 1 0 0
COG3839 ABC-type sugar transport systems, ATPase components 0 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 1 0 0
COG4213 ABC-type xylose transport system, periplasmic component 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 0 0
COG1869 ABC-type ribose transport system, auxiliary component 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0
COG1175 ABC-type sugar transport systems, permease components 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 1 0 0
COG4214 ABC-type xylose transport system, permease component 0 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0 0 0 0
COG2610 H+/gluconate symporter and related permeases 0 0 0 0 0 1 0 0 0 0 0 1 0 0 1 1 0 0 0
COG1593 TRAP-type C4-dicarboxylate transport system, large permease component 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0
COG1638 TRAP-type C4-dicarboxylate transport system, periplasmic component 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0
COG1445 Phosphotransferase system fructose-specific component IIB 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
COG1299 Phosphotransferase system, fructose-specific IIC component 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
COG4975 Putative glucose uptake permease 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
Sum 9 23 6 9 21 15 26 35 27 46 20 23 43 14 12 15 20 8 19

Amino acid transport and metabolism
COG0591 Na+/proline symporter 2 0 2 1 1 2 2 2 4 5 3 3 4 0 1 1 6 0 0
COG0601 ABC-type dipeptide/oligopeptide/nickel transport systems, permease components 0 0 2 1 3 1 2 2 0 1 1 1 1 2 3 2 2 1 1
COG0531 Amino acid transporters 0 3 0 0 2 2 2 0 1 4 2 3 1 0 0 1 0 0 3
COG0444 ABC-type dipeptide/oligopeptide/nickel transport system, ATPase component 1 1 1 1 2 2 1 1 0 1 1 1 2 1 1 1 1 1 0
COG4166 ABC-type oligopeptide transport system, periplasmic component 0 0 1 1 2 2 1 1 0 0 3 4 2 0 1 0 0 0 0
COG3104 Dipeptide/tripeptide permease 0 1 0 1 1 1 2 1 1 2 1 1 2 1 1 1 0 0 1
COG1173 ABC-type dipeptide/oligopeptide/nickel transport systems, permease components 0 0 1 1 2 1 1 2 0 1 1 1 1 1 1 1 1 0 1
COG3842 ABC-type spermidine/putrescine transport systems, ATPase components 0 1 2 0 2 1 1 1 0 2 1 1 1 1 1 1 0 1 0
COG0747 ABC-type dipeptide transport system, periplasmic component 0 1 1 1 1 2 1 1 0 1 0 0 0 1 1 1 2 1 0
COG1280 Putative threonine efflux protein 0 1 0 1 0 0 0 1 1 1 2 2 1 1 1 1 0 0 1
COG0410 ABC-type branched-chain amino acid transport systems, ATPase component 0 0 0 1 0 0 1 1 1 2 0 0 1 0 0 1 0 0 0
COG0683 ABC-type branched-chain amino acid transport systems, periplasmic component 0 0 0 0 0 0 1 1 1 2 0 0 2 0 0 0 1 0 0
COG0559 Branched-chain amino acid ABC-type transport system, permease components 0 0 0 1 0 0 1 1 1 2 0 0 1 0 0 1 0 0 0
COG4177 ABC-type branched-chain amino acid transport system, permease component 0 0 0 1 0 0 1 0 1 2 0 0 1 0 0 1 0 0 0
COG1177 ABC-type spermidine/putrescine transport system, permease component II 1 0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0
COG0411 ABC-type branched-chain amino acid transport systems, ATPase component 0 0 0 0 0 0 1 1 1 1 0 0 1 0 0 0 0 0 0
COG1176 ABC-type spermidine/putrescine transport system, permease component I 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 1 0 0
COG0687 Spermidine/putrescine-binding periplasmic protein 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0
COG0687 Spermidine/putrescine-binding periplasmic protein 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0
COG0765 ABC-type amino acid transport system, permease component 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
COG1126 ABC-type polar amino acid transport system, ATPase component 0 1 0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
COG0834 ABC-type amino acid transport/signal transduction systems, periplasmic component 0 1 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0
COG4608 ABC-type oligopeptide transport system, ATPase component 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0
COG4413 Urea transporter 0 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0
COG1115 Na+/alanine symporter 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sum 7 12 15 14 23 18 21 18 12 29 15 17 21 8 11 13 18 4 7



glcD glcE glcF Permease

glcDEF: subuntis of glycolate oxidase  

glcG: Uncharacterized glc operon protein GlcG

glcB: Malate synthase G

AGXT: Alanine-glyoxylate transaminase / serine-glyoxylate transaminase /serine-pyruvate transaminase

Permease: L-lactate permease family to which GlcA (glycolate permease) belongs to.

Glycolate Glyoxylate Glycine

Oxidized
electron carrier

Reduced
electron carrier

Alanine Pyruvate
Serine 3-hydroxypyruvate

glcDEF AGXT

AGXT

glcD glcE glcFAGXT

glcD glcE glcF glcBglcG
Escherichia coli 

Chthoniobacter flavus 

Verrucomicrobia TE4605

Fig. S5. Comparison of glycolate oxidase gene operons in E. coli, C. flavus and TE4605.
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Central%carbon%metabolism
Glycolysis6(Embden=Meyerhof6pathway),6glucose6=>6pyruvate 0.78 0.89 0.89 0.67 1 0.89 0.78 1 0.89 1 0.67 0.89 1 0.89 0.56 1 0.89 0.56 0.33
Glycolysis6(Entner=Doudoroff6pathway) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
Pentose6phosphate6pathway6(Pentose6phosphate6cycle) 0.86 0.71 0.71 0.71 0.86 0.57 0.71 1 0.86 1 0.71 0.86 1 0.86 0.57 1 0.71 0.29 0.43
Pyruvate6oxidation,6pyruvate6=>6acetyl=CoA 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Citrate6cycle6(TCA6cycle,6Krebs6cycle) 0.63 0.88 1 0.38 0.75 0.63 0.88 0.88 0.88 0.75 1 1 0.88 0.63 0.75 1 0.5 0.25 0.25

Other%carbohydrate%and%carbon%metabolism
Galactose6degradation6to6glycerate=3P 0.5 0.75 0.75 0.25 0.75 0.5 0.5 1 0.75 1 0.5 0.5 0.75 0.25 0.25 0.5 0.75 0.25 0.5
Rhamnose6degradation 1 1 0.75 0.5 0.5 0.5 0.5 1 1 1 0.75 1 0.75 0.5 0.5 0.5 1 0.5 0.75
Fucose6degradation 1 0.75 0.75 0.25 0.75 0.5 0.75 1 0.75 0.75 0.5 0.75 0.75 0.75 0.5 0.75 1 0.75 0.75
L=Arabinose6degradation6to6xylulose=P6for6pentose6pathway 1 1 0 0 0.67 0.33 0.33 1 1 1 0 0 0.33 0 0 0 0.67 0.33 0.33
Xylose6degradation 1 1 1 1 1 0.5 1 1 1 1 0.5 1 1 1 1 1 0.5 1 1
D=Galacturonate6degradation6to6pyruvate6&6D=glyceraldehyde63P (0) (0) (0) (0) 0.8 0.2 (0) 0.6 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
D=Glucuronate6degradation6to6pyruvate6and6D=glyceraldehyde63P 0 0.6 0.4 0.4 0.6 0 0.2 0.6 0.8 0.6 0.6 0.8 0.6 0.2 0.4 0.4 0.6 0.4 0.8
Mannose6degradation6to6glucose=P 0.5 1 1 1 1 1 1 1 1 1 1 1 1 1 0.5 0.5 1 0.5 1
Lactaldehyde6degradation6to6pyruvate6(Aerobic) 1 1 0.33 1 0.33 0.33 1 1 1 0.67 0.33 0.33 1 0.33 0.33 0.33 0.67 0.67 0.67
Fatty6acid6biosynthesis 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Glycogen6biosynthesis6from6alpha=D=glucose=6P6via6ADP=D6glucose 0.75 0.25 0.75 0.75 0.75 0.5 1 1 0.75 1 0.5 0.5 1 1 1 1 0.5 0 0.75
Glyoxylate6cycle (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
Ethylmalonyl6pathway,6alternative6to6glyoxylate6cycle 0 0.43 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Hydrogenase
Iron=only6[FeFe]=hydrogenase 0 1 0 0 0 0 0 0 0 1 0 0 1 0 0 0 1 1 1
[NiFe]=hydrogenase

Group616[NiFe]=hydrogenase,6H26uptake 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Group626[NiFe]=hydrogenase,6H26sensing 0 0 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Group636[NiFe]=hydrogenase,6NAD(P)=reducing 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 0
Group646[NiFe]=hydrogenase,6H26evolving 0 1 0 0 0 0 0 1 0 1 0 0 0.5 0 0 0 1 1 1

Fermentation
Pyruvate6to6acetate6via6acetyl=coA 1 1 0.67 0.67 0.33 0.33 1 1 1 0.67 0.33 0.33 1 0.67 0.67 0.67 1 1 1
Pyruvate6to6propanoate (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
Pyruvate6to6succinate (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
Pyruvate6to6butanoate (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
Pyruvate6to6butanol 0.71 0.71 0.71 0.29 1 0.71 0.57 0.43 0.43 0.43 0.57 0.57 1 0.57 0.57 0.57 0.43 0.43 0.43
Pyruvate6to6ethanol (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)
Pyruvate6to6lactate 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 0
Pyruvate6to6acetone (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0)

Nitrogen%related
Dissimilatory6nitrate6reduction,6nitrate6=>6ammonia 0 0 0 0 0 0 0 0 0 0 0 0 (0) 0 0 0 0 0 (0)
Denitrification,6nitrate6=>6nitrogen6gas 0 0 0 0 0 0 0 0.25 0.25 0 0 0 0 0 0 0 0 0 0
TMAO6(trimethylamine=N=oxide)6reductioin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nitrification,6ammonia6=>6nitrite 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nitrogen6fixation,6nitrogen6=>6ammonia 0 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 0 0
Assimilatory6nitrate6reduction,6nitrate6=>6ammonia 0 1 0 0 (0) 0 0 0 0 0 0 0 0 0 0 0 (0) 0 (0)
Urease6(Urea6==>6CO26+6NH3) 0 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0
Ammonia6permease 1 1 1 1 1 1 1 1 1 1 0 0 1 0 1 1 1 0 1

Sulfur%related
Dissimilatory6sulfate6reduction,6sulfate6=>6H2S 0 (0) (0) 0 (0) (0) (0) (0) (0) (0) 0 0 0.67 0 0 (0) (0) (0) 0
Dimethyl6sulfoxide6(DMSO)6reduction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Polysulfide6reduction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thiosulfate6oxidation6by6SOX6complex,6thiosulfate6=>6sulfate 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alkanesulfonate6oxidation6to6sulfite 0 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0 0 0.5 0 0
ABC=type6sulfate6transport6system 0 0.5 0 0 0.75 0 0 1 1 1 0.5 1 0 0 0 0 1 0 0.5
Sulfate6permease 1 1 1 1 0 1 1 1 1 1 1 1 0 1 1 1 0 0 0
Assimilatory6sulfate6reduction,6sulfate6=>6H2S 0.67 0.67 1 0.67 1 0.67 1 0.67 1 1 0.33 0.33 1 0.33 1 1 0.67 1 0.33

Phosphorus%related
Alkaline6phosphatase 1 1 1 1 0 0 1 0 0 0 0 0 0 1 1 1 1 0 0
High=affinity6phosphate6specific6transport6(Pst)6system 0 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 0
PiT6inorganic6phosphate6transporter,6low6affinity 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1
Polyphosphate6storage6and6utilization 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0
ABC=type6phosphonate6transport6system 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Methylphosphonate66degradation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Phosphonoacetate6degradation 0 1 0 1 1 0 1 1 1 0 0 0 1 0 0 0 0 0 0

Sensitivity%and%tolorance%to%oxygen
Superoxide6dismutase6(SOD) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1
Catalase=peroxidase,6katG 0 1 0 1 0 0 0 0 0 1 0 0 1 1 1 1 0 0 0

Oxidative%phosphorylation
NADH:quinone6oxidoreductase6(Complex6I) 0.64 0.91 0.91 0.73 1 0.73 0.91 1 1 1 0.36 1 1 0.73 0.82 1 0.27 0.18 0.73
Succinate6dehydrogenase6complex6(Complex6II) 0.33 1 1 1 1 1 1 0.67 0.67 1 1 1 1 0.67 0 1 0 0 0
Cytochrome6bc16complex6(Complex6III) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Alternative6Complex6III,6ACIII 0.33 1 0.5 0.83 1 0.33 1 1 1 1 0.67 1 1 1 0.83 1 0 0 0
Cytochrome6c6oxidase,6aa36type6(Complex6IV) 0 1 0.5 1 1 0.5 1 1 1 1 0 0 1 1 0.5 1 0 0 0
Cytochrome6c6oxidase,6cbb3=type6(Complex6IV) 0 1 1 0.5 1 0 1 0.5 1 0.5 0.5 1 1 0.5 0.5 0.5 0 0 0
F=type6ATPase6complex6(Complex6V) 0 1 0.63 0 1 1 1 1 0.88 1 1 1 1 0.25 0 1 0 0 0


