
Detected proteins: 813
Condition

(e- acceptor)
Total Exclusive

Fumarate 726 11

Sulfate 720 12

D. desulfuricans 694 4

M. formicicum 615 1

M. hungatei 731 5
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Fig. S1. A. Venn diagram of the 813 proteins detected in Syntrophobacter fumaroxidans 

growth on propionate with five different (biological or chemical) electron acceptors. B. 

Principal Component Analysis performed for S. fumaroxidans protein profiles obtained 

from each triplicate grown under five different conditions. Symbols: Orange diamonds, sulfate 

reducing; Red crosses, growth with fumarate; Grey squares, in coculture with Desulfovibrio 

desulfuricans in a sulfate rich environment; Green triangles, in syntrophy with Methanospirillum 

hungatei; Blue circles, in syntrophy with Methanobacterium formicicum.
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Fig. S2. Normalized expression matrix of energy conservation mechanisms predicted for 

Syntrophobacter fumaroxidans. Proteins are shown for five different growth conditions, in 

triplicates; from left to right: fumarate, sulfate and interspecies compounds transferred to: 

Desulfovibrio desulfuricans, Methanobacterium formicicum and Methanospirillum hungatei. The 

colour scale illustrates the relative detection level of each protein across the 5 samples; blue (log 

ratio -2.5) and yellow (log ratio 2.5) indicate lower and higher levels compared to the average level 

value (in black), respectively. Not detected proteins in a specific condition appear in grey. (*) 

indicates a statistical significant difference in at least one condition.



Detected proteins: 779
Condition 
(e- donor)

Total Exclusive

Coculture 317 0

Hydrogen 767 9

Formate 770 12
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Fig. S3. A. Venn diagram of the 779 proteins detected in Desulfovibrio desulfuricans 

growing in sulfate rich medium in coculture with Syntrophobacter fumaroxidans or 

axenically on H /CO  or formate. B. PCA performed for D. desulfuricans protein profiles. 2 2

Symbols: red diamonds, hydrogenotrophic conditions; black squares, growth with formate and 

filled grey squares correspond to the cocultured partnership of D. desulfuricans with S. 

fumaroxidans. 



G11_03575 aldehyde ferredoxin oxidoreductase

G11_05240 molecular chaperone GroEL

G11_11545 Formate dehydrogenase-N subunit alpha Sec

G11_06350 Nickel-dependent hydrogenase large subunit

G11_02255 hypothetical protein

G11_02445 L-threonine dehydrogenase

G11_11365 hypothetical protein

G11_01440 Adenylyl-sulfate reductase subunit alpha

G11_13490 pyruvate:ferredoxin flavodoxin oxidoreductase

G11_02765 Hydrogenase nickel insertion protein HypA

G11_03365 hypothetical protein

G11_06005 aminoacyl-tRNA hydrolase

G11_14765 exonuclease sbcCD subunit D

G11_02230 aldehyde dehydrogenase

G11_07815 peptidase

G11_01510 branched-chain amino acid ABC transporter substrate-binding protein

G11_02060 desulfoferrodoxin

G11_04870 3-oxoacyl-[acyl-carrier-protein] reductase

G11_11260 transcriptional repressor

G11_14195 amino acid permease

G11_04550 thiosulfate reductase

G11_06355 Periplasmic [NiFe] hydrogenase small subunit

G11_06595 HU family DNA-binding protein

G11_03665 amino acid ABC transporter substrate-binding protein

G11_01645 pyridine nucleotide-disulfide oxidoreductase

G11_00990 enolase

G11_01575 hydrogenase

G11_10425 universal stress protein

G11_05210 pyruvate carboxylase

G11_01195 AsmA family protein

G11_02050 MBL fold metallo-hydrolase

G11_12670 hypothetical protein

G11_12920 hypothetical protein

G11_02365 adenylate kinase

G11_03300 aldehyde oxidoreductase

G11_12560 3-dehydroquinate synthase II family protein

G11_12015 dihydrodipicolinate reductase

G11_11265 peroxiredoxin

G11_09415 branched-chain amino acid ABC transporter substrate-binding protein

G11_01915 4Fe-4S fd, iron-sulphur binding, conserved site

G11_02670 ketol-acid reductoisomerase

G11_00640 thiol reductase thioredoxin

G11_12190 4Fe-4S ferredoxin

G11_12060 alpha-glucan family phosphorylase

G11_01580 disulfide reductase

G11_02455 4-hydroxy-tetrahydrodipicolinate synthase

G11_04475 NADH-quinone oxidoreductase subunit D

G11_09690 rubrerythrin

G11_00890 type I glyceraldehyde-3-phosphate dehydrogenase

G11_02590 sulfite reductase

G11_02705 pyridoxal 5-phosphate synthase lyase subunit PdxS

G11_12600 peptidase M16

G11_13970 chemotaxis protein

G11_05320 fumarate reductase flavoprotein subunit

G11_10275 ribonuclease E

G11_11575 hypothetical protein

G11_11210 outer membrane protein assembly factor BamA

G11_11010 peptidase

G11_10780 trigger factor

G11_02615 phosphoribosylformylglycinamidine synthase

G11_02160 FAD-binding oxidoreductase

G11_00290 polyribonucleotide nucleotidyltransferase

G11_01750 elongation factor G

G11_04750 50S ribosomal protein L1

G11_07175 UDP-glucose/GDP-mannose dehydrogenase family protein

G11_14985 methionine adenosyltransferase

G11_04820 leucine--tRNA ligase

G11_06625 argininosuccinate synthase

G11_13540 alanine--tRNA ligase

G11_08665 type III effector HopL1

G11_05305 NAD-dependent malic enzyme

G11_00550 hydratase

G11_00565 histone-lysine N-methyltransferase

G11_10930 50S ribosomal protein L2

G11_01305 serine dehydratase subunit alpha family protein

G11_06570 RNA polymerase sigma factor RpoD

G11_13495 phosphate acetyltransferase

G11_09850 FtsH protease activity modulator HflK

G11_09595 glycine--tRNA ligase subunit beta

G11_04280 ribonuclease Y

G11_02720 chemotaxis protein

G11_02020 hypothetical protein

G11_00925 rod shape-determining protein

G11_01530 dihydroxy-acid dehydratase

G11_12115 acetyl-CoA carboxylase biotin carboxylase subunit

G11_15175 VCBS repeat-containing protein

G11_04195 preprotein translocase subunit SecA

G11_07715 lipid hydroperoxide peroxidase

G11_05270 methionine ABC transporter substrate-binding protein

G11_02680 acetolactate synthase, large subunit, biosynthetic type

G11_12215 indolepyruvate ferredoxin oxidoreductase subunit alpha] [pseudo

G11_01920 Nine-heme cytochrome c

G11_07015 diaminopimelate dehydrogenase

G11_06660 pyruvate kinase

G11_00210 adenosylhomocysteinase

G11_06525 insulinase family protein

G11_07135 energy-dependent translational throttle protein [EttA] [pseudo]

G11_00620 glycine reductase complex selenoprotein B Sec

G11_10150 response regulator

G11_15015 dissimilatory sulfite reductase-asociated protein DsvD

G11_03695 hypothetical protein

G11_10415 hypothetical protein

G11_01140 ATP synthase F1 subunit gamma

G11_01160 ATPase

G11_08565 formate--tetrahydrofolate ligase

G11_12565 fructose-bisphosphate aldolase

G11_11540 Formate dehydrogenase

G11_10290 glycine dehydrogenase aminomethyl-transferring

G11_01155 F0F1 ATP synthase subunit B

G11_06500 branched-chain amino acid ABC transporter substrate-binding protein

G11_11095 rubrerythrin family protein

G11_01460 hypothetical protein

G11_10305 glycine cleavage system protein T
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G11_02660 hypothetical protein

G11_03710 acetate--CoA ligase

G11_05880 manganese-dependent inorganic pyrophosphatase

G11_05765 chemotaxis protein

G11_00320 translation initiation factor IF-2

G11_05250 Formate dehydrogenase major subunit

G11_05215 phosphoenolpyruvate synthase

G11_01090 molecular chaperone HtpG

G11_05050 methyl-accepting chemotaxis protein

G11_11855 2-isopropylmalate synthase

G11_11385 ATP-dependent chaperone ClpB

G11_07860 thioredoxin

G11_02175 Fe-S-binding protein

G11_05245 Formate dehydrogenase major subunit (Sec insertion sequence)

G11_15235 30S ribosomal protein S1

G11_01135 ATP synthase subunit beta

G11_01325 molecular chaperone DnaK

G11_01450 heterodisulfide reductase subunit A

G11_14180 NAD synthetase

G11_14190 NADP transhydrogenase subunit alpha

G11_11465 hypothetical protein

G11_15025 dissimilatory-type sulfite reductase subunit alpha

G11_14015 hypothetical protein

G11_04720 DNA-directed RNA polymerase subunit beta

G11_04715 DNA-directed RNA polymerase subunit beta

G11_12155 sulfate adenylyltransferase] [pseudo]

G11_03520 elongation factor G

G11_01145 ATP synthase subunit alpha

G11_10005 hypothetical protein

G11_15020 dissimilatory-type sulfite reductase subunit beta

G11_01445 heterodisulfide reductase subunit A

G11_00440 ammonia-forming cytochrome c nitrite reductase subunit c552

G11_01435 adenylyl-sulfate reductase subunit beta

G11_03270 hydroxylamine reductase

G11_09490 catalase

G11_09915 peptidoglycan-associated lipoprotein

G11_04780 elongation factor Tu

G11_09100 bacterioferritin

G11_01330 hypothetical protein

G11_02010 RNA-binding protein

G11_12050 glycosyltransferase family 1 protein

G11_11180 nitrate reductase

G11_01910 Ni/Fe-hydrogenase 2 integral membrane subunit HybB

G11_02885 dinitrogenase iron-molybdenum cofactor biosynthesis protein

G11_10730 hypothetical protein

G11_14980 pantoate--beta-alanine ligase

G11_05335 fumarate hydratase

G11_05680 hypothetical protein

G11_11660 superoxide dismutase [Cu-Zn] SodC2

G11_05315 succinate dehydrogenase/fumarate reductase iron-sulfur subunit

G11_11145 hypothetical protein

G11_03495 hypothetical protein

G11_10540 peptidylprolyl isomerase

G11_01585 heterodisulfide reductase subunit B

G11_04980 anthranilate synthase component I

G11_13535 DNA recombination/repair protein RecA

G11_05005 tryptophan synthase subunit alpha

G11_06045 cysteine--tRNA ligase

G11_09910 translocation protein TolB

G11_11690 organic solvent ABC transporter permease

G11_08675 VWA domain-containing protein

G11_10470 fructose-bisphosphatase class II

G11_03250 ribonucleoside-diphosphate reductase, adenosylcobalamin-dependent

G11_06365 O-acetylhomoserine aminocarboxypropyltransferase/cysteine synthase

G11_04660 DUF1269 domain-containing protein

G11_11335 basic amino acid ABC transporter substrate-binding protein

G11_01455 heterodisulfide reductase subunit E

G11_12125 acetyl-CoA carboxylase carboxyl transferase subunit alpha/beta

G11_06405 porin family protein

G11_10295 glycine dehydrogenase decarboxylating

G11_02460 integration host factor subunit beta

G11_00730 fructose-1,6-bisphosphate aldolase, class II

G11_02860 NAD-dependent succinate-semialdehyde dehydrogenase

G11_04740 50S ribosomal protein L7/L12

G11_02165 Fe-S-binding protein

G11_12605 30S ribosomal protein S2

G11_01130 ATP synthase F1 subunit epsilon

G11_01150 ATP synthase subunit delta

G11_06630 carbamoyl-phosphate synthase large subunit

G11_14360 site-specific DNA-methyltransferase

G11_05000 tryptophan synthase subunit beta

G11_13435 hydrophobe/amphiphile efflux-1 family RND transporter

G11_13430 transporter

G11_12850 isoleucine--tRNA ligase

G11_01945 MBL fold metallo-hydrolase

G11_08660 ssrAB activated protein

G11_02685 DUF465 domain-containing protein

G11_03390 IMP dehydrogenase

G11_11980 phenylalanine--tRNA ligase subunit beta

G11_11850 3-isopropylmalate dehydratase large subunit

G11_08465 glutamine--tRNA ligase/YqeY domain fusion protein

G11_00025 DNA gyrase subunit A

G11_07140 DUF4139 domain-containing protein

G11_15425 glutamine--fructose-6-phosphate transaminase isomerizing

G11_12180 menaquinol oxidoreductase

G11_08115 histidine kinase

G11_09055 hypothetical protein

G11_05285 ATP-dependent helicase

G11_07855 thioredoxin-disulfide reductase

G11_07105 6-phosphogluconolactonase

G11_14735 hypothetical protein

G11_01655 selenocysteine-specific translation elongation factor

G11_07955 DNA mismatch repair protein MutS

G11_05865 tol-pal system protein YbgF

G11_11960 50S ribosomal protein L35

G11_12700 ATP-dependent helicase

G11_07385 cadmium-translocating P-type ATPase

G11_10120 glycine/betaine ABC transporter substrate-binding protein

G11_02310 single-stranded DNA-binding protein] [pseudo

G11_05015 ferrous iron transport protein B

G11_15430 peptidylprolyl isomerase

G11_01845 transporter

G11_12835 carbon-monoxide dehydrogenase catalytic subunit
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G11_10820 30S ribosomal protein S4

G11_03385 glutamine-hydrolyzing GMP synthase

G11_02870 dinitrogenase iron-molybdenum cofactor biosynthesis protein

G11_10860 30S ribosomal protein S5

G11_10940 50S ribosomal protein L4

G11_15240 cobalt chelatase

G11_14945 flagellin

G11_06290 flagellin

G11_13660 hypothetical protein

G11_04755 50S ribosomal protein L11

G11_02170 Fe-S-binding protein

G11_14020 DUF134 domain-containing protein

G11_00895 GAF domain-containing protein

G11_12005 phosphoglycerate kinase

G11_12000 transketolase

G11_02000 50S ribosomal protein L9

G11_09695 peptidase S41

G11_08260 hypothetical protein

G11_02595 hypothetical protein

G11_05170 amino acid ABC transporter substrate-binding protein

G11_12610 elongation factor Ts

G11_04865 acyl carrier protein

G11_07120 RidA family protein

G11_02210 glutamate synthase NADPH, homotetrameric

G11_05350 ABC transporter substrate-binding protein

G11_09080 chemotaxis protein CheA] [pseudo

G11_10945 50S ribosomal protein L3

G11_10060 porin family protein

G11_00330 transcription termination factor NusA

G11_10830 30S ribosomal protein S13

G11_08805 TonB-dependent receptor

G11_04155 cell division protein FtsH

G11_10950 30S ribosomal protein S10

G11_12555 chorismate mutase

G11_01040 leucyl aminopeptidase

G11_14610 aspartate-semialdehyde dehydrogenase

G11_07810 alpha-D-glucose phosphate-specific phosphoglucomutase

G11_00475 hypothetical protein

G11_07480 CTP synthetase

G11_01520 chemotaxis protein

G11_01565 hydrogenase

G11_02520 preprotein translocase subunit YajC

G11_02525 protein translocase subunit SecD

G11_03640 threonine ammonia-lyase, biosynthetic

G11_13455 DNA topoisomerase 1

G11_03750 aminopeptidase

G11_00040 histidine--tRNA ligase

G11_00835 cysteine synthase A

G11_00845 dihydrolipoyl dehydrogenase

G11_03590 molybdopterin biosynthesis protein

G11_03140 ATP-dependent helicase

G11_03275 cupin domain-containing protein

G11_06020 phosphoribosylpyrophosphate synthetase

G11_13545 12,18-didecarboxysiroheme deacetylase

G11_07255 transporter

G11_09840 DNA-binding protein

G11_04975 glutamine synthetase type III

G11_09505 hydrogenase accessory protein HypB

G11_15125 homoserine dehydrogenase

G11_11475 2,3-bisphosphoglycerate-independent phosphoglycerate mutase

G11_06730 cell division protein FtsA

G11_10915 30S ribosomal protein S3

G11_10205 hypothetical protein

G11_11375 J domain-containing protein

G11_11530 Formate dehydrogenase accessory protein FdhE

G11_10515 arginine--tRNA ligase

G11_07905 ATP-binding protein

G11_00630 glycine reductase

G11_07540 cysteine desulfurase NifS

G11_15120 alanine transaminase

G11_13615 hydroxyacid dehydrogenase

G11_05795 proline--tRNA ligase

G11_11950 threonine--tRNA ligase

G11_00625 thioredoxin-disulfide reductase

G11_10870 50S ribosomal protein L6

G11_01990 30S ribosomal protein S6

G11_11845 3-isopropylmalate dehydratase small subunit

G11_04855 serine hydroxymethyltransferase

G11_12040 branched-chain amino acid ABC transporter substrate-binding protein

G11_10810 50S ribosomal protein L17

G11_09780 IMP cyclohydrolase

G11_01570 hydrogenase

G11_01700 molecular chaperone Skp

G11_06315 nickel ABC transporter, nickel/metallophore periplasmic binding protein

G11_07295 Asp-tRNAAsn/Glu-tRNAGln amidotransferase GatCAB subunit B

G11_14565 adenylosuccinate synthetase

G11_07820 30S ribosomal protein S1

G11_01730 valine--tRNA ligase

G11_04745 50S ribosomal protein L10

G11_10905 50S ribosomal protein L29

G11_00490 HU family DNA-binding protein

G11_01745 30S ribosomal protein S7

G11_11120 phosphomethylpyrimidine synthase ThiC

G11_15170 phosphoribosylamine--glycine ligase

G11_10850 50S ribosomal protein L15

G11_01370 branched-chain amino acid transaminase

G11_06430 histidinol dehydrogenase

G11_02030 glutamate-1-semialdehyde 2,1-aminomutase

G11_00015 DNA polymerase III subunit beta

G11_00635 glycine reductase

G11_01310 Asp-tRNAAsn/Glu-tRNAGln amidotransferase GatCAB subunit A

G11_11020 hypothetical protein

G11_10910 50S ribosomal protein L16

G11_03690 heavy metal translocating P-type ATPase

G11_00560 NADP-dependent isocitrate dehydrogenase

G11_02770 Nickel-dependent hydrogenase, large subunit 

G11_01740 30S ribosomal protein S12

G11_01865 2,4-dihydroxyhept-2-ene-1,7-dioic acid aldolase

G11_11955 translation initiation factor IF-3

G11_00345 chemotaxis protein

G11_08345 hypothetical protein

G11_08655 hypothetical protein
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G11_12095 hypothetical protein

G11_15360 response regulator

G11_07875 hypothetical protein

G11_10920 50S ribosomal protein L22

G11_08125 NADP-specific glutamate dehydrogenase

G11_06415 enoyl-[acyl-carrier-protein] reductase FabI

G11_04860 beta-ketoacyl-[acyl-carrier-protein] synthase II

G11_00275 paraslipin

G11_00840 nuclear transport factor 2 family protein

G11_13480 hypothetical protein
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G11_11780 ribosome-recycling factor

G11_07545 Fe-S cluster assembly protein NifU

G11_07700 zinc ABC transporter substrate-binding protein] [pseudo

G11_02810 copper chaperone

G11_07880 hypothetical protein

G11_07155 aspartate kinase

G11_00045 aspartate--tRNA ligase

G11_03845 RNA helicase

G11_04665 MBL fold metallo-hydrolase

G11_04180 UTP--glucose-1-phosphate uridylyltransferase

G11_10815 DNA-directed RNA polymerase subunit alpha

G11_10885 50S ribosomal protein L5

G11_03395 signal recognition particle protein

G11_04480 [NiFe]-hydrogenase-3-type complex Ech, subunit EchD

G11_13555 heme b synthase

G11_00735 type I glyceraldehyde-3-phosphate dehydrogenase

G11_07655 chaperone protein

G11_01070 dihydroorotate dehydrogenase B catalytic subunit

G11_14350 restriction endonuclease subunit R

G11_13750 cupin domain-containing protein

G11_04670 sulfurtransferase

G11_12550 3-phosphoshikimate 1-carboxyvinyltransferase

G11_00700 saccharopine dehydrogenase

G11_12200 HD domain-containing protein

G11_11830 sensor domain-containing diguanylate cyclase

G11_08240 hypothetical protein

G11_08690 hypothetical protein

G11_09455 flavodoxin family protein

G11_13500 acetate kinase

G11_06165 hypothetical protein

G11_14480 50S ribosomal protein L21

G11_09790 hypothetical protein

G11_11340 basic amino acid ABC transporter substrate-binding protein

G11_14220 molybdate ABC transporter substrate-binding protein

G11_06685 UDP-N-acetylmuramoyl-L-alanyl-D-glutamate--2,6-diaminopimelate ligase

G11_13400 phosphoribosylaminoimidazolesuccinocarboxamide synthase

G11_11835 3-isopropylmalate dehydrogenase

G11_11150 PFL family protein

G11_11015 DUF4198 domain-containing protein

G11_04910 sel1 repeat family protein

G11_02630 nucleotide sugar dehydrogenase

G11_04760 transcription termination/antitermination protein NusG

G11_12105 translational GTPase TypA

G11_10330 phosphate-binding protein

G11_05990 cytochrome C

G11_02075 5,10-methylenetetrahydrofolate reductase

G11_02485 magnesium/cobalt efflux protein] [pseudo

G11_00020 DNA topoisomerase ATP-hydrolyzing subunit B

G11_04830 6,7-dimethyl-8-ribityllumazine synthase

G11_14585 hypothetical protein

G11_06620 argininosuccinate lyase

G11_00815 PBS lyase

G11_10855 50S ribosomal protein L30

G11_15085 serine--tRNA ligase

G11_07670 hypothetical protein

G11_01430 3-phosphoshikimate 1-carboxyvinyltransferase

G11_06490 30S ribosomal protein S9

G11_14555 IMP cyclohydrolase

G11_11160 lysine--tRNA ligase

G11_11090 type I secretion protein TolC

G11_00355 peptidyl-prolyl cis-trans isomerase A

G11_10345 NAD-dependent epimerase/dehydratase family protein

G11_07980 triose-phosphate isomerase

G11_07645 uracil phosphoribosyltransferase

G11_03220 phosphoribosylformylglycinamidine cyclo-ligase

G11_06200 methionine--tRNA ligase

G11_04625 hypothetical protein

G11_14950 Hsp20/alpha crystallin family protein

G11_10925 30S ribosomal protein S19

G11_07200 glutamine synthetase type III

G11_07460 PTS sugar transporter subunit IIA

G11_08670 sel1 repeat family protein

G11_07470 ribosomal subunit interface protein

G11_10235 hydrogenase expression/formation protein HypE

G11_15200 XRE family transcriptional regulator

G11_01680 SulP family inorganic anion transporter

G11_12500 flagellar basal body protein FliL

G11_09460 hypothetical protein

G11_10095 Formate dehydrogenase

G11_05280 methionine ABC transporter ATP-binding protein

G11_08390 flagellar hook-length control protein FliK

G11_03790 DUF4198 domain-containing protein

G11_10110 glycine betaine/L-proline ABC transporter ATP-binding protein

G11_02260 translation initiation factor 2

G11_03135 hypothetical protein

G11_02760 iron-sulfur protein] [pseudo

G11_06075 TlpA family protein disulfide reductase

G11_10795 short-chain dehydrogenase

G11_07730 protein TolQ

G11_02605 hypothetical protein

G11_01210 chemotaxis protein CheW

G11_02200 ABC transporter

G11_10160 response regulator

G11_05340 citrate transporter

G11_14200 alanine racemase

G11_08780 2,3-dihydroxybenzoate-AMP ligase

G11_03225 hypothetical protein

G11_08370 STAS domain-containing protein

G11_10735 bifunctional hydroxymethylpyrimidine kinase/phosphomethylpyrimidine kinase

G11_02240 bifunctional cobalt-precorrin-7 C5-methyltransferase CbiE/decarboxylating cobalt-precorrin-6B C15-methyltransferase CbiT

G11_05685 universal stress protein UspA

G11_05155 amino acid ABC transporter ATP-binding protein
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G11_09990 hypothetical protein

G11_12950 SIS domain-containing protein

G11_07635 formylmethanofuran dehydrogenase

G11_14850 tripartite tricarboxylate transporter substrate binding protein

G11_03145 type I restriction endonuclease subunit R

G11_07275 zinc ribbon domain-containing protein

G11_07570 ornithine carbamoyltransferase

G11_07825 outer membrane lipoprotein carrier protein LolA

G11_04325 ISL3 family transposase] [pseudo

G11_08050 cupin

G11_08585 dethiobiotin synthase] [pseudo

G11_11050 alanine--glyoxylate aminotransferase family protein

G11_01315 Asp-tRNAAsn/Glu-tRNAGln amidotransferase GatCAB subunit C

G11_06635 carbamoyl-phosphate synthase small subunit

G11_01965 hypothetical protein

G11_08280 hypothetical protein

G11_07485 phosphoribosylformylglycinamidine synthase

G11_00110 DNA helicase] [pseudo

G11_00090 disulfide bond formation protein DsbA

G11_02750 hypothetical protein

G11_11445 DNA-binding response regulator

G11_05550 capsular biosynthesis protein] [pseudo

G11_01685 hypothetical protein

G11_10165 two-component sensor histidine kinase

G11_09800 CDP-glucose 4,6-dehydratase

G11_02560 hypothetical protein

G11_05770 redox-regulated ATPase YchF

G11_04915 molecular chaperone

G11_06710 undecaprenyldiphospho-muramoylpentapeptide beta-N-acetylglucosaminyltransferase

G11_09730 peptidase

G11_07290 hypothetical protein

G11_09310 glycosyltransferase family 1 protein

G11_12045 glycogen debranching protein

G11_09820 D-alanine--D-alanine ligase

G11_09430 ABC transporter ATP-binding protein

G11_02585 penicillin-binding protein] [pseudo

G11_00510 imidazole glycerol phosphate synthase subunit HisF

G11_15195 hydrogenase maturation protein HypF

G11_03705 hypothetical protein

G11_07355 hypothetical protein

G11_07625 class I SAM-dependent methyltransferase

G11_05790 4-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase

G11_08015 hypothetical protein

G11_12580 GntR family transcriptional regulator

G11_07995 inositol monophosphatase

G11_03375 twin-arginine translocase subunit TatC

G11_00540 hypothetical protein

G11_10990 molybdenum cofactor biosynthesis protein

G11_10200 L-aspartate oxidase

G11_10585 multidrug transporter subunit MdtB

G11_08340 Nif3-like dinuclear metal center hexameric protein

G11_07590 molecular chaperone DnaJ

G11_02385 radical SAM protein

G11_06580 endonuclease MutS2] [pseudo

G11_00725 5-nucleotidase SurE

G11_10225 N-acetyl-gamma-glutamyl-phosphate reductase

G11_02890 DNA-binding protein

G11_00715 dTMP kinase

G11_00830 chemotaxis protein CheV

G11_14050 endonuclease III

G11_01905 NADH dehydrogenase subunit C

G11_05295 bifunctional pppGpp synthetase/guanosine-3,5-bisdiphosphate 3-pyrophosphohydrolase

G11_01375 hydantoinase/oxoprolinase

G11_14995 ATP-dependent RecD-like DNA helicase

G11_09515 tetratricopeptide repeat-containing protein

G11_07565 phosphoglycolate phosphatase

G11_08160 DNA polymerase III subunit alpha

G11_02005 replicative DNA helicase

G11_03405 KH domain-containing protein

G11_00365 polyisoprenoid-binding protein

G11_09180 YicC family protein

G11_09995 high-molecular-weight cytochrome C

G11_08185 electron transporter RnfC] [pseudo

G11_09645 bifunctional pyr operon transcriptional regulator/uracil phosphoribosyltransferase

G11_00765 2-oxoacid:ferredoxin oxidoreductase subunit gamma

G11_07510 hypothetical protein

G11_11995 ribulose-phosphate 3-epimerase

G11_01785 hypothetical protein

G11_03605 hypothetical protein

G11_13600 serine acetyltransferase

G11_13245 hypothetical protein

G11_11565 nucleoside triphosphate pyrophosphohydrolase

G11_06155 ATP-dependent Clp protease ATP-binding subunit ClpA

G11_09795 glucose-1-phosphate cytidylyltransferase

G11_13465 conjugal transfer protein TraT

G11_09920 hydroxyacid dehydrogenase

G11_05025 hypothetical protein

G11_11355 thymidylate synthase FAD

G11_15370 hypothetical protein

G11_14525 nitroreductase

G11_14455 pyridoxal phosphate-dependent aminotransferase

G11_09965 glucose-6-phosphate isomerase

G11_05400 universal stress protein

G11_06425 phosphoribosylaminoimidazolesuccinocarboxamide synthase

G11_07490 nitronate monooxygenase

G11_10270 serine/threonine protein phosphatase

G11_09615 DUF4115 domain-containing protein

G11_12220 hypothetical protein

G11_08695 NADP-dependent oxidoreductase

G11_09410 ribosome biogenesis GTPase Der

G11_00430 NADPH-dependent oxidoreductase

G11_12055 alpha-amylase

G11_11865 phosphatidylserine decarboxylase proenzyme

G11_13650 glutamine--tRNA ligase

G11_00295 30S ribosomal protein S15

G11_07270 hydroxymethylbilane synthase

G11_11225 hypothetical protein

G11_01010 DegT/DnrJ/EryC1/StrS family aminotransferase

G11_02530 protein translocase subunit SecF

G11_10155 sensor histidine kinase

G11_12690 ATP phosphoribosyltransferase

G11_02095 flagellar biosynthesis anti-sigma factor FlgM
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G11_12175 menaquinol oxidoreductase

G11_11965 50S ribosomal protein L20

G11_02780 4Fe-4S ferredoxin, iron-sulphur binding, conserved site

G11_02855 dihydroorotase

G11_04875 ketoacyl-ACP synthase III

G11_01215 DegT/DnrJ/EryC1/StrS family aminotransferase

G11_01635 aspartate aminotransferase

G11_14605 asparagine--tRNA ligase

G11_08760 hypothetical protein

G11_00125 peptidase U32

G11_03960 hypothetical protein

G11_07775 DNA recombination protein RecN

G11_10480 3-octaprenyl-4-hydroxybenzoate carboxy-lyase

G11_12085 outer membrane protein assembly factor

G11_05815 polyprenyl synthetase family protein

G11_10370 NiFe hydrogenase-like

G11_13005 mannose-1-phosphate guanylyltransferase/mannose-6-phosphate isomerase

G11_11895 translation initiation factor IF-1

G11_09735 ferredoxin

G11_12865 tol-pal system protein YbgF] [pseudo

G11_05190 HD family phosphohydrolase

G11_11490 phenylacetate--CoA ligase

G11_10550 ribonuclease R

G11_07265 ATP-dependent protease

G11_01825 asparagine synthase glutamine-hydrolyzing

G11_02535 RNA-binding protein

G11_10935 50S ribosomal protein L23

G11_09640 heme biosynthesis protein HemY Sec

G11_09295 hypothetical protein

G11_07100 hypothetical protein

G11_03105 autotransporter domain-containing protein

G11_02875 4Fe-4S-binding protein

G11_01590 heterodisulfide reductase subunit C

G11_01860 LysR family transcriptional regulator

G11_12140 hypothetical protein

G11_09120 ABC transporter

G11_00995 bifunctional 5,10-methylene-tetrahydrofolate dehydrogenase/5,10-methylene-tetrahydrofolate cyclohydrolase

G11_06255 chemotaxis protein CheW

G11_06715 UDP-N-acetylmuramate--L-alanine ligase

G11_01255 thiazole synthase

G11_05995 transcription termination factor Rho

G11_06185 diphosphate--fructose-6-phosphate 1-phosphotransferase

G11_04215 benzoylformate decarboxylase

G11_12135 biotin attachment protein

G11_01280 DNA-directed RNA polymerase subunit omega

G11_04985 anthranilate phosphoribosyltransferase

G11_12145 single-stranded DNA-binding protein

G11_12640 tyrosine--tRNA ligase

G11_04175 phosphoglucosamine mutase

G11_01405 bifunctional 3,4-dihydroxy-2-butanone-4-phosphate synthase/GTP cyclohydrolase II

G11_01665 chemotaxis protein CheV

G11_08770 hypothetical protein

G11_11080 secretion protein HlyD

G11_04685 ArsR family transcriptional regulator

G11_00240 FAD-binding oxidoreductase

G11_01800 acyl transferase

G11_08595 transcriptional regulator

G11_02880 4Fe-4S-binding protein

G11_03440 phosphoenolpyruvate--protein phosphotransferase

G11_13680 sulfoacetaldehyde acetyltransferase

G11_08400 flagellar biosynthesis protein FlgE

G11_03805 MBL fold metallo-hydrolase

G11_03085 hypothetical protein

G11_01110 elongation factor 4

G11_02215 ferredoxin-NADP reductase

G11_13440 efflux RND transporter periplasmic adaptor subunit

G11_07835 elongation factor P

G11_06180 4-hydroxy-tetrahydrodipicolinate reductase

G11_02395 flavodoxin

G11_02305 hypothetical protein

G11_02355 aspartate aminotransferase family protein

G11_11720 flagellar hook protein

G11_11275 excinuclease ABC subunit A

G11_01055 ABC transporter ATP-binding protein

G11_10475 NAD+ synthase

G11_13010 phosphomannomutase

G11_11360 tryptophan synthase subunit beta

G11_10510 ACP S-malonyltransferase

G11_06735 cell division protein FtsZ] [pseudo

G11_09845 protease modulator HflC

G11_01320 hypothetical protein

G11_04840 riboflavin biosynthesis protein RibD

G11_06470 DNA polymerase I

G11_00615 beta-aspartyl-peptidase

G11_05370 anaerobic glycerol-3-phosphate dehydrogenase subunit A

G11_02745 acetylneuraminic acid synthetase

G11_10775 ATP-dependent Clp protease proteolytic subunit

G11_12480 phenylacetate--CoA ligase

G11_01805 8-amino-7-oxononanoate synthase

G11_01005 alcohol dehydrogenase

G11_01235 lactate permease

G11_13745 mechanosensitive ion channel protein MscS

G11_13735 thiamine phosphate synthase

G11_01035 uroporphyrinogen-III C-methyltransferase

G11_00600 Vi polysaccharide biosynthesis UDP-N-acetylglucosaminuronic acid C-4 epimerase TviC

G11_04965 diaminopimelate decarboxylase

G11_01275 molecular chaperone DnaJ

G11_01950 TIGR00730 family Rossman fold protein

G11_11025 ferrous iron transport protein B

G11_13665 hypothetical protein

G11_15495 M23 family peptidase

G11_09590 30S ribosomal protein S20

G11_00955 hypothetical protein

G11_05310 CBS domain-containing protein

G11_01355 nucleoid-associated protein, YbaB/EbfC family

G11_02425 [FeFe] hydrogenase H-cluster radical SAM maturase HydG

G11_09085 50S ribosomal protein L28

G11_05540 type I polyketide synthase WcbR

G11_09365 hypothetical protein

G11_02405 UDP-glucose 4-epimerase GalE

G11_04880 phosphate acetyltransferase PlsX

G11_06390 transcription elongation factor GreA
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G11_07630 TonB-dependent receptor

G11_12995 ATPase

G11_02620 octaprenyl-diphosphate synthase

G11_15205 AMP-binding protein

G11_07165 bifunctional ADP-dependent NADPH-hydrate dehydratase/NADPH-hydrate epimerase

G11_14970 sensor domain-containing phosphodiesterase

G11_11085 type I secretion system permease/ATPase

G11_12510 flagellar biosynthesis protein FlhG] [pseudo

G11_00435 thioesterase

G11_14755 TIGR02688 family protein

G11_13685 Fis family transcriptional regulator

G11_09600 glycine--tRNA ligase subunit alpha

G11_07830 cell division protein FtsK] [pseudo

G11_04230 protoporphyrinogen oxidase

G11_09060 chemotaxis protein

G11_03380 twin-arginine translocase subunit TatB

G11_03630 nickel-responsive transcriptional regulator NikR

G11_11770 UMP kinase

G11_14475 50S ribosomal protein L27

G11_07695 pirin family protein

G11_03370 imidazoleglycerol-phosphate dehydratase

G11_00285 hypothetical protein] [pseudo

G11_00530 adenylosuccinate lyase

G11_06585 glutamyl-tRNA amidotransferase

G11_05820 1-deoxy-D-xylulose-5-phosphate synthase

G11_14770 chromosome segregation protein SMC

G11_14145 hypothetical protein

G11_10125 methyl-accepting chemotaxis protein

G11_09535 Homologous superfamily. Iron hydrogenase

G11_09075 response regulator

G11_03775 Tim44 domain-containing protein

G11_06690 UDP-N-acetylmuramoylalanyl-D-glutamyl-2, 6-diaminopimelate--D-alanyl-D-alanine ligase

G11_06060 hypothetical protein

G11_11550 trehalose-binding protein

G11_04575 NADH-quinone oxidoreductase subunit NuoD

G11_08275 hypothetical protein

G11_04260 UDP-N-acetylglucosamine diphosphorylase/glucosamine-1-phosphate N-acetyltransferase

G11_00070 chromosome partitioning protein ParB

G11_01760 bifunctional ornithine acetyltransferase/N-acetylglutamate synthase

G11_07850 outer membrane protein assembly factor BamD

G11_10760 endopeptidase La

G11_12755 GTPase Era

G11_10420 hypothetical protein

G11_03285 capreomycidine hydroxylase

G11_10395 sigma-54-dependent Fis family transcriptional regulator

G11_10970 signal recognition particle-docking protein FtsY

G11_15045 peptide chain release factor 1

G11_09875 ribonuclease J

G11_07680 50S ribosomal protein L11 methyltransferase

G11_03950 DEAD/DEAH box helicase

G11_01485 hypothetical protein

G11_03360 1-5-phosphoribosyl-5-[5-phosphoribosylaminomethylideneamino]imidazole-4-carboxamide isomerase

G11_08645 hypothetical protein

G11_03245 hypothetical protein

G11_05135 phosphoenolpyruvate synthase

G11_10825 30S ribosomal protein S11

G11_12775 flagellar motor switch protein FliN

G11_02430 hypothetical protein

G11_15475 sigma-54-dependent Fis family transcriptional regulator

G11_06070 methionine synthase

G11_12210 indolepyruvate ferredoxin oxidoreductase

G11_10770 ATP-dependent Clp protease ATP-binding subunit ClpX

G11_09435 ABC transporter ATP-binding protein

G11_09320 acetolactate synthase

G11_07915 peptidase M24

G11_02725 sulfurtransferase-like selenium metabolism protein YedF

G11_01870 NADP-dependent oxidoreductase

G11_01365 DNA polymerase III, subunit gamma and tau

G11_06605 elongation factor G] [pseudo

G11_00405 agmatinase

G11_13470 methyl-accepting chemotaxis protein

G11_08080 nitroreductase family protein

G11_00170 tryptophan--tRNA ligase

G11_07720 ATP-dependent protease ATPase subunit HslU

G11_09755 hypothetical protein

G11_01075 dihydroorotate dehydrogenase

G11_15225 hypothetical protein

G11_03400 30S ribosomal protein S16

G11_12570 D-cysteine desulfhydrase

G11_08850 glycerol kinase

G11_15115 S-methyl-5-thioribose-1-phosphate isomerase

G11_00580 threonine synthase

G11_02815 copper-translocating P-type ATPase

G11_06065 RNA polymerase factor sigma-32

G11_12225 gamma-glutamyl-phosphate reductase

G11_09670 biosynthetic arginine decarboxylase

G11_00410 3-methyl-2-oxobutanoate hydroxymethyltransferase

G11_01830 protease HtpX

G11_08645 hypothetical protein

G11_14040 carbohydrate kinase family protein

G11_07475 RNA polymerase sigma-54 factor

G11_01790 hypothetical protein

G11_03555 tungsten ABC transporter substrate-binding protein

G11_15095 L-serine ammonia-lyase

G11_09520 AMIN domain-containing protein

G11_03905 phage major capsid protein

G11_00035 amidophosphoribosyltransferase

G11_00985 pantothenate kinase

G11_14515 redox-sensing transcriptional repressor Rex

G11_09745 zinc/iron-chelating domain-containing protein

G11_03190 UDP-N-acetylglucosamine 1-carboxyvinyltransferase

G11_09050 chemotaxis response regulator protein-glutamate methylesterase

G11_13525 RNA polymerase-binding protein DksA

G11_07870 class 1 fructose-bisphosphatase

G11_09335 lipopolysaccharide biosynthesis protein RfbH

G11_09130 glycosyltransferase

Fig. S4. Heat map of hierarchical clustered proteins produced by Desulfovibrio 

desulfuricans. The proteins are shown in a clustered matrix after column Z-score normalization 

and automatic hierarchical columns clustering. Three growth conditions, in triplicates, are shown 

according to the electron donor used; from left to right: formate, hydrogen and compounds 

transferred from Syntrophobacter fumaroxidans. The colour scale represents the relative detection 

level of each protein across the samples; blue (log ratio -3), yellow (log ratio 3), red (log ratio 4) and 

green (log ratio 5) indicate lower and higher levels compared to the average level value 0 (in black), 

respectively. The colour intensity indicates the degree of protein up- or down regulation; the grey 

colour represents not detected. 
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Fig. S5. Normalized expression matrix of hydrogenases and formate dehydrogenases of 

Desulfovibrio desulfuricans. The rows in the heat map show proteins levels after row Z-score 

standardization in three different growth conditions. The columns show from left to right, in 

triplicates, the electron donor used by D. desulfuricans: formate, hydrogen and interspecies 

compounds transferred from Syntrophobacter fumaroxidans. The colour scale indicates the degree 

of protein down- or up regulation ranging from blue (-2.2 log ratio), to yellow (2.2 log ratio). The 

colour intensities indicate lower and higher levels compared to the average level 0 value (in black); 

the grey colour represents not detected. Subunits, twin-arginine translocation (TAT) pathway signal 

and selenocysteine insertion (Sec) sequences are indicated after the locus tag.



Sfum_2561 Citrate Pro-3S-lyase
Sfum_1302 Transketolase domain protein
Sfum_1198 Alpha-glucan phosphorylases
Sfum_1402 Acyl-CoA dehydrogenase domain protein
Sfum_2594 50S ribosomal protein L34
Sfum_1483 Heat shock protein DnaJ domain protein
Sfum_2000 Fumarate reductase respiratory complex, transmembrane subunit
Sfum_1954 NADH-quinone oxidoreductase, chain G
Sfum_3489 ABC-type nitrate/sulfonate/bicarbonate transport system, periplasmic components
Sfum_1559 30S ribosomal protein S19
Sfum_0310 ABC transporter related
Sfum_1187 Uncharacterized protein
Sfum_3850 Helicase domain protein
Sfum_1418 1-deoxy-D-xylulose-5-phosphate synthase
Sfum_0268 Amidophosphoribosyltransferase
Sfum_0478 Cysteine synthases
Sfum_2081 Probable cytosol aminopeptidase
Sfum_1246 2,5-bisphosphate nucleotidase
Sfum_1746 Uncharacterized protein
Sfum_2947 Conserved hypothetical cytosolic protein
Sfum_4047 Cytochrome c, class III
Sfum_4045 DsrC family protein
Sfum_3745 Outer membrane protein assembly factor BamA
Sfum_0739 Peptidase M1, membrane alanine aminopeptidase
Sfum_3697 Molybdenum ABC transporter, periplasmic molybdate-binding protein
Sfum_3903 Extracellular solute-binding protein, family 3
Sfum_0027 Extracellular solute-binding protein, family 1
Sfum_1347 CRISPR-associated protein, Csm3 family
Sfum_2350 Glycoside hydrolase, family 57
Sfum_1550 DNA-directed RNA polymerase subunit beta
Sfum_1397 Cupin 2, conserved barrel domain protein
Sfum_0511 Sulfurtransferase
Sfum_0429 Phenylalanine--tRNA ligase beta subunit
Sfum_0485 Bifunctional uridylyltransferase/uridylyl-removing enzyme
Sfum_0745 Acetyl-coenzyme A synthetase
Sfum_2466 CoA-binding domain protein
Sfum_3547 2-oxoglutarate dehydrogenase E1 component
Sfum_2445 Glycine--tRNA ligase beta subunit
Sfum_0870 AMP-dependent synthetase and ligase
Sfum_0020 ATP-dependent protease, putative
Sfum_0039 ABC transporter, periplasmic substrate-binding protein, putative
Sfum_3510 Formate dehydrogenase alpha subunit
Sfum_0038 Protein involved in formate dehydrogenase formation
Sfum_1122 Uncharacterized protein
Sfum_1502 Signal transduction histidine kinase, nitrogen specific, NtrB
Sfum_0530 Polysaccharide export protein
Sfum_1349 CRISPR-associated protein, Csm1 family
Sfum_3724 Prephenate dehydratase
Sfum_1771 Tryptophan synthase beta chain
Sfum_2982;Sfum_3024 Acetolactate synthase
Sfum_2744 TonB-dependent receptor
Sfum_0192 Valine--tRNA ligase
Sfum_1549 DNA-directed RNA polymerase subunit beta
Sfum_3572 Uncharacterized protein
Sfum_0464 SPFH domain, Band 7 family protein
Sfum_3201 Uroporphyrinogen-III synthase / uroporphyrinogen-III C-methyltransferase
Sfum_3495 Extracellular solute-binding protein, family 1
Sfum_3199 VacJ family lipoprotein
Sfum_2752 Cobalamin Vitamin B12 biosynthesis CbiM protein
Sfum_2743 Uncharacterized protein
Sfum_1212 RNA polymerase sigma factor RpoD
Sfum_2208 Multi-sensor hybrid histidine kinase
Sfum_0417 Adenine deaminase
Sfum_3367 Asn/Gln-tRNA amidotransferase subunit B
Sfum_3105 Extracellular ligand-binding receptor
Sfum_1173 4Fe-4S ferredoxin, iron-sulfur binding domain protein

Sfum_3744 Lipoprotein-releasing system ATP-binding protein LolD
Sfum_1223 Carboxyl transferase

Sfum_2681 Cysteine synthase
Sfum_3285 Malonyl CoA-acyl carrier protein transacylase
Sfum_0481 Phosphomannomutase
Sfum_1788 Import inner membrane translocase, subunit Tim44
Sfum_0197 Pyrroline-5-carboxylate reductase
Sfum_1628 ATPase with chaperone activity
Sfum_0556 Peptidase C14, caspase catalytic subunit p20
Sfum_4012 Hydrogenase accessory protein HypB
Sfum_3252 Rubrerythrin
Sfum_1742 Heat shock protein Hsp20
Sfum_2690 DNA gyrase subunit A
Sfum_3417 Superoxide dismutase
Sfum_1051 Uncharacterized protein
Sfum_0222 Peptidase C1A, papain
Sfum_0677 Pyruvate carboxyltransferase
Sfum_3549 Dihydrolipoyl dehydrogenase
Sfum_1215 Phosphoribosyl carboxamide isomerase
Sfum_2689 DNA gyrase subunit B
Sfum_1712 50S ribosomal protein L31
Sfum_3539 Uncharacterized protein
Sfum_2606 ParB-like partition proteins
Sfum_0846 NADH dehydrogenase Ubiquinone,24kDasubunit
Sfum_1605 ATP synthase subunit a
Sfum_3492 ABC-type nitrate/sulfonate/bicarbonate transport system, periplasmic components
Sfum_0210 Uncharacterized protein
Sfum_2611 Transcriptional regulator, TraR/DksA family
Sfum_3074 Molybdopterin-guanine dinucleotide biosynthesis MobB region
Sfum_2683 Aminotransferase, class V
Sfum_0261 Chaperone DnaJ domain protein
Sfum_1375 3-oxoacyl-[acyl-carrier-protein] synthase 2
Sfum_2929 Radical SAM domain protein
Sfum_1286 Methyl-viologen-reducing hydrogenase, delta subunit
Sfum_1918 Uncharacterized protein
Sfum_3184 Primary replicative DNA helicase
Sfum_1305 Penicillin-binding protein 6. Serine peptidase. MEROPS family S11
Sfum_0497 Protoporphyrin IX magnesium-chelatase
Sfum_0568 PpiC-type peptidyl-prolyl cis-trans isomerase
Sfum_1545 50S ribosomal protein L11
Sfum_1049 Heterodisulfide reductase, subunit A
Sfum_1374 3-oxoacyl-[acyl-carrier-protein] reductase
Sfum_2578 Ribonuclease Y
Sfum_0492 TonB-dependent receptor
Sfum_2183 Lipopolysaccharide biosynthesis
Sfum_2058 Protein translocase subunit secG
Sfum_0938 5-carboxymethyl-2-hydroxymuconate delta-isomerase
Sfum_1546 50S ribosomal protein L1
Sfum_3653 50S ribosomal protein L25
Sfum_0055 4-hydroxy-tetrahydrodipicolinate reductase
Sfum_2192 UDP-sulfoquinovose synthase
Sfum_2856 DNA methylase N-4/N-6 domain protein
Sfum_2776 Phosphomethylpyrimidine synthase
Sfum_0356 Dihydroxy-acid dehydratase
Sfum_2091 Dihydroorotase
Sfum_2188 Glycosyl transferase, group 1
Sfum_0449 Transketolase domain protein
Sfum_1781 Ribosome-recycling factor
Sfum_2997;Sfum_3039 30S ribosomal protein S16
Sfum_2745 Sirohydrochlorin cobaltochelatase
Sfum_1683 Phenylacetate-CoA ligase
Sfum_1571 50S ribosomal protein L18
Sfum_0624 Universal stress protein
Sfum_1218 Homoserine dehydrogenase
Sfum_2984;Sfum_3026 Ketol-acid reductoisomerase
Sfum_0424 Threonine--tRNA ligase
Sfum_2135 Precorrin-2 C20-methyltransferase / cobalt-factor II C20-methyltransferase
Sfum_3742 Lysine--tRNA ligase
Sfum_1352 CRISPR-associated protein, Csx2 family
Sfum_1544 Transcription termination/antitermination protein NusG
Sfum_2756 UDP-N-acetylglucosamine--N-acetylmuramyl
Sfum_0551;Sfum_3197 ATP-dependent zinc metalloprotease FtsH
Sfum_2460 Signal recognition particle receptor FtsY
Sfum_4095 Fumarate reductase/succinate dehydrogenase flavoprotein domain protein
Sfum_4054 Sporulation domain protein
Sfum_3220 Rubrerythrin
Sfum_2952 Nickel-dependent hydrogenase, large subunit
Sfum_2527 Alanine--tRNA ligase
Sfum_2410 Phosphoglycerate mutase
Sfum_1220 Selenocysteine-specific translation elongation factor SelB
Sfum_1576 Adenylate kinase
Sfum_1661 PreP peptidase. Metallo peptidase. MEROPS family M16C
Sfum_2209 Response regulator 
Sfum_1239 Protein translocase subunit SecD
Sfum_0122 Isoleucine--tRNA ligase
Sfum_0715 Lon protease 2
Sfum_1762 Aldo/keto reductase
Sfum_3159 Nitrite and sulphite reductase 4Fe-4S region
Sfum_3194 Conserved hypothetical cytosolic protein
Sfum_0024 Periplasmic solute binding protein
Sfum_2678 UspA domain protein
Sfum_4093 Uncharacterized protein
Sfum_2290 3-oxoacid CoA-transferase, A subunit
Sfum_2083 Phosphoserine aminotransferase
Sfum_0160 PpiC-type peptidyl-prolyl cis-trans isomerase
Sfum_0298 Aldo/keto reductase
Sfum_2365 Heat shock protein Hsp20
Sfum_0576 Glutamine synthetase
Sfum_1767 Superoxide dismutase
Sfum_3438 ATP-dependent zinc metalloprotease FtsH

Sfum_4094 4Fe-4S ferredoxin, iron-sulfur binding domain protein
Sfum_1971 4Fe-4S ferredoxin, iron-sulfur binding domain protein
Sfum_1721 Catalase
Sfum_1357 Uncharacterized protein
Sfum_1629 Uncharacterized protein
Sfum_2468 Rubrerythrin
Sfum_2104 Succinate dehydrogenase subunit A
Sfum_3287 Molybdopterin oxidoreductase
Sfum_1468 Glyceraldehyde-3-phosphate dehydrogenase
Sfum_0387 Indolepyruvate oxidoreductase subunit IorA
Sfum_0862 Extracellular ligand-binding receptor
Sfum_2110 Antibiotic biosynthesis monooxygenase
Sfum_3648 DSBA oxidoreductase
Sfum_3243 PAS/PAC sensor signal transduction histidine kinase
Sfum_2401 Multi-sensor hybrid histidine kinase
Sfum_1512 Redoxin domain protein
Sfum_1470 Phosphorylase
Sfum_0833 Delta-1-pyrroline-5-carboxylate dehydrogenase / L-proline dehydrogenase
Sfum_0443 Uncharacterized protein
Sfum_0008 Carbamoyl-phosphate synthase large subunit
Sfum_0191 Uncharacterized protein
Sfum_3932 4-hydroxyphenylacetate 3-hydroxylase
Sfum_3451 1,4-alpha-glucan branching enzyme GlgB
Sfum_2441 Uncharacterized protein
Sfum_1950 Putative signal transduction protein with EFhand domain
Sfum_0644 Uncharacterized protein
Sfum_0964 Uncharacterized protein
Sfum_2075 CTP synthase
Sfum_1119 ATPase, P-type Transporting, HAD superfamily, subfamily IC
Sfum_0744 Phosphoglucomutase, alpha-D-glucose phosphate-specific
Sfum_0828 PAS/PAC sensor hybrid histidine kinase
Sfum_0901 Phosphoenolpyruvate carboxykinase [GTP]
Sfum_3185 50S ribosomal protein L9

Sfum_1821 Thiazole synthase
Sfum_1711 Transcription termination factor Rho

Sfum_3063 Carboxyl-terminal protease
Sfum_3100 D-3-phosphoglycerate dehydrogenase
Sfum_0698 Thioredoxin-disulfide reductase
Sfum_2061 Glyceraldehyde-3-phosphate dehydrogenase
Sfum_2059 Triosephosphate isomerase
Sfum_1563 50S ribosomal protein L29
Sfum_1958 Beta-lactamase domain protein
Sfum_0893 NADPH-dependent FMN reductase
Sfum_1743 Heat shock protein Hsp20
Sfum_0984 Protease Do
Sfum_1219 Aminotransferase
Sfum_0780 Uncharacterized protein
Sfum_2592 Rod shape-determining protein MreB
Sfum_1777 3-deoxy-D-arabinoheptulosonate-7-phosphate synthase
Sfum_3380 Acriflavin resistance protein
Sfum_0113 3-oxoacyl-[acyl-carrier-protein] synthase 3
Sfum_0441 OsmC family protein
Sfum_2112 4-hydroxy-3-methylbut-2-en-1-yl diphosphate synthase
Sfum_4049 Cold-shock protein, DNA-binding
Sfum_2151 Sulfide dehydrogenase Flavoprotein subunit SudB
Sfum_2972;Sfum_3014 Methyl-viologen-reducing hydrogenase, delta subunit
Sfum_3950 Extracellular solute-binding protein, family 3
Sfum_3256 2-hydroxyglutaryl-CoA dehydratase, D-component
Sfum_3163 Extracellular solute-binding protein, family 3
Sfum_2494 3-dehydroquinate synthase
Sfum_2150 Sulfide dehydrogenase Flavoprotein subunit SudA
Sfum_2493 Ferrous iron transport protein B
Sfum_3402 SirA family protein
Sfum_2146 Uncharacterized protein
Sfum_2152 Molybdopterin oxidoreductase
Sfum_3161 2-hydroxyglutaryl-CoA dehydratase, D-component
Sfum_0286 Phosphate binding protein
Sfum_2971;Sfum_3013 4Fe-4S ferredoxin, iron-sulfur binding domain protein
Sfum_1573 50S ribosomal protein L30
Sfum_1708 Thioredoxin
Sfum_1655 DsrE family protein
Sfum_1555 50S ribosomal protein L3
Sfum_2783 Uncharacterized protein
Sfum_0418 Uncharacterized protein
Sfum_1558 50S ribosomal protein L2
Sfum_0004 Uncharacterized protein
Sfum_2563 Dihydropteroate synthase, DHPS
Sfum_2464 Deoxyribose-phosphate aldolase/phospho-2-dehydro-3-deoxyheptonate aldolase
Sfum_1778 30S ribosomal protein S2
Sfum_2116 Histidinol-phosphate aminotransferase
Sfum_3098 Branched-chain-amino-acid aminotransferase
Sfum_2115 RNA polymerase sigma factor
Sfum_1773 Indole-3-glycerol phosphate synthase
Sfum_1513 Cyclic nucleotide-binding protein
Sfum_0059 Fibronectin, type III domain protein
Sfum_0470 Nitroreductase
Sfum_0061 Argininosuccinate synthase
Sfum_0447 Transcriptional regulator, Fis family
Sfum_1569 30S ribosomal protein S8
Sfum_2528 Protein RecA
Sfum_2986;Sfum_3028 CDP-diacylglycerol--serine O-phosphatidyltransferase
Sfum_1917 Rod shape-determining protein MreB
Sfum_2670 Cystathionine gamma-synthase
Sfum_0180 Universal stress protein
Sfum_2009 Uncharacterized protein
Sfum_0778 Sulfotransferase
Sfum_1705 Asn/Gln-tRNA Amidotransferase subunit B
Sfum_0484 Imidazole glycerol phosphate synthase subunit HisH
Sfum_0427 50S ribosomal protein L20
Sfum_0056 4-hydroxy-tetrahydrodipicolinate synthase
Sfum_0467 Phosphopantothenate-cysteine ligase / Phosphopantothenoylcysteine decarboxylase
Sfum_1570 50S ribosomal protein L6
Sfum_3556 NAD-dependent epimerase/dehydratase
Sfum_2760 Phosphoribosylaminoimidazolecarboxamide formyltransferase
Sfum_0426 50S ribosomal protein L35
Sfum_1581 30S ribosomal protein S4
Sfum_2068 Sigma 54 modulation protein / SSU ribosomal protein S30P
Sfum_0465 Nodulation efficiency protein NfeD
Sfum_1560 50S ribosomal protein L22
Sfum_2087 30S ribosomal protein S20
Sfum_0100 ATP-dependent Clp protease proteolytic subunit
Sfum_1603 Redox-sensing transcriptional repressor Rex
Sfum_1423 MJ0042 family finger-like protein
Sfum_3106 Alanine dehydrogenase
Sfum_1554 30S ribosomal protein S10
Sfum_2581 ATP synthase epsilon chain
Sfum_2585 ATP synthase subunit delta
Sfum_1665 L-aspartate aminotransferase
Sfum_0811 Coenzyme A transferase
Sfum_1553 Elongation factor Tu
Sfum_1667 N-acetyl-gamma-glutamyl-phosphate reductase
Sfum_2586 ATP synthase subunit b
Sfum_0428 Phenylalanine--tRNA ligase alpha subunit
Sfum_0789 Lipopolysaccharide biosynthesis
Sfum_2672 TRAP dicarboxylate transporter-DctP subunit
Sfum_1567 50S ribosomal protein L5
Sfum_2346 10 kDa chaperonin
Sfum_1238 Protein-export membrane protein SecF
Sfum_2446 Glycine--tRNA ligase alpha subunit
Sfum_1166 2-oxoglutarate ferredoxin oxidoreductase, alpha subunit
Sfum_4076 Pyruvate ferredoxin/flavodoxin oxidoreductase
Sfum_1467 Putative GAF sensor protein
Sfum_2018 Beta-lactamase domain protein
Sfum_0920 O-methyltransferase, family 2
Sfum_1557 50S ribosomal protein L23
Sfum_2174 2-isopropylmalate synthase
Sfum_0306 2-isopropylmalate synthase
Sfum_2062 Glyceraldehyde-3-phosphate dehydrogenase Phosphorylating
Sfum_0378 Extracellular ligand-binding receptor
Sfum_2377 Imidazolonepropionase
Sfum_1709 Thioredoxin reductase
Sfum_1923 Short-chain dehydrogenase/reductase SDR
Sfum_2173 Aspartokinase
Sfum_1240 Protein translocase subunit yajC
Sfum_1551 30S ribosomal protein S12
Sfum_1548 50S ribosomal protein L7/L12
Sfum_0615 Molybdenum cofactor synthesis domain
Sfum_2912 Glucosamine-6-phosphate deaminase
Sfum_1977 4Fe-4S ferredoxin, iron-sulfur binding domain protein
Sfum_1966 CoA-binding domain protein
Sfum_1234 Polyribonucleotide nucleotidyltransferase
Sfum_1404 3-hydroxyacyl-CoA dehydrogenase / short chain enoyl-CoA hydratase
Sfum_0574 Bifunctional uridylyltransferase/uridylyl-removing enzyme
Sfum_1195 Putative PAS/PAC sensor protein
Sfum_1087 Aldehyde dehydrogenase
Sfum_3364 Major facilitator superfamily MFS_1
Sfum_3591 Glucose-6-phosphate isomerase
Sfum_3097 Glycerol-3-phosphate acyltransferase
Sfum_0432 Phosphoribosylformylglycinamidine synthase subunit PurL
Sfum_0108 AMP-dependent synthetase and ligase
Sfum_0154 Methionine--tRNA ligase
Sfum_2981;Sfum_3023 Acetolactate synthase
Sfum_1745 Uncharacterized protein
Sfum_0935 CBS domain containing membrane protein
Sfum_3411 Nitrogen-fixing NifU domain protein
Sfum_0824 FAD-dependent pyridine nucleotide-disulphide oxidoreductase
Sfum_1975 Uncharacterized protein
Sfum_0213 DNA topoisomerase 1
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Sfum_3548 Dihydrolipoyllysine-residue succinyltransferase 

Sfum_0821 FAD-dependent pyridine nucl-disulf oxidored

Sfum_0400 Thymidylate synthase complementing protein ThyX
Sfum_3019;Sfum_2977 Uncharacterized protein
Sfum_2060 Phosphoglycerate kinase
Sfum_1713 Peptide chain release factor 1
Sfum_1381 6,7-dimethyl-8-ribityllumazine synthase
Sfum_1609 RNAse G
Sfum_3610 Uncharacterized protein
Sfum_3406 Response regulator receiver protein
Sfum_1395 Enoyl-CoA hydratase
Sfum_2741 Periplasmic binding protein
Sfum_2980;Sfum_3022 Acetolactate synthase, small subunit
Sfum_2175 Uncharacterized protein
Sfum_0057 Diaminopimelate epimerase
Sfum_1640 Multi-sensor signal transduction histidine kinase
Sfum_2127 Uncharacterized protein
Sfum_3289 Permeases-like
Sfum_3613 ParA family protein
Sfum_3409 Cobyrinic acid a,c-diamide synthase
Sfum_2805 Glycine cleavage H-protein
Sfum_0638 Uncharacterized protein
Sfum_1047 Adenylylsulfate reductase, beta subunit
Sfum_4025 FAD-dependent pyridine nucleotide-disulphide oxidoreductase
Sfum_3594 Uncharacterized protein
Sfum_3410 Dinitrogenase iron-molybdenum cofactor biosynthesis
Sfum_2580 Glutamine--fructose-6-phosphate aminotransferase [isomerizing]
Sfum_1046 Sulfate adenylyltransferase
Sfum_1048 Adenylylsulfate reductase, alpha subunit
Sfum_0065 ATP-dependent protease ATPase subunit HslU
Sfum_4059 Hydantoinase/oxoprolinase
Sfum_3995 Phage integrase family protein
Sfum_3588 TRAP dicarboxylate transporter, DctP subunit
Sfum_2340 Probable thiol peroxidase
Sfum_1988 Transcriptional regulator, TetR family
Sfum_1695 Twitching motility protein
Sfum_0058 Diaminopimelate decarboxylase
Sfum_0819 CoB--CoM heterodisulfide reductase
Sfum_3611 Uncharacterized protein
Sfum_1648 Methyl-accepting chemotaxis sensory transducer
Sfum_0823 Methyl-viologen-reducing hydrogenase, delta subunit
Sfum_0869 Transcriptional regulator, XRE family

Sfum_3119 Uncharacterized protein
Sfum_0645 Uncharacterized protein
Sfum_0822 Formate dehydrogenase, beta subunit F420
Sfum_0820 Putative heterodisulfide reductase, C subunit
Sfum_0557 Uncharacterized protein
Sfum_0646 UspA domain protein
Sfum_3413 Uncharacterized protein
Sfum_3412 Dinitrogenase iron-molybdenum cofactor biosynthesis
Sfum_2439 GreA/GreB family elongation factor
Sfum_2219 ABC-type nitrate/sulfonate/bicarbonate transport systems periplasmic components-like

Sfum_0078 Enolase
Sfum_0340 Flavodoxin/nitric oxide synthase
Sfum_1608 Glutamate-1-semialdehyde 2,1-aminomutase
Sfum_0660 Adenylosuccinate lyase
Sfum_3218 Glutaredoxin
Sfum_0277 Aspartate/glutamate/uridylate kinase
Sfum_0120 10 kDa chaperonin
Sfum_4068 Transcriptional regulator, XRE family
Sfum_3278 Phosphoribosylformylglycinamidine cyclo-ligase
Sfum_1725 Glutamate synthase NADPH GltB1 subunit
Sfum_1752 Uncharacterized protein
Sfum_3226 UspA domain protein
Sfum_4055 ATP phosphoribosyltransferase
Sfum_0379 Phenylacetate-CoA ligase
Sfum_3223 Heavy metal translocating P-type ATPase
Sfum_3650 Conserved hypothetical cytosolic protein
Sfum_1612 DNA polymerase I
Sfum_2211 Uncharacterized protein
Sfum_0062 Ornithine carbamoyltransferase, catabolic
Sfum_3449 Superoxide dismutase [Cu-Zn]
Sfum_0752 MotA/TolQ/ExbB proton channel
Sfum_3379 Efflux transporter, RND family, MFP subunit
Sfum_3619 GMP synthase Glutamine-hydrolyzing
Sfum_2908 TRAP dicarboxylate transporter, DctP subunit
Sfum_1303 Uncharacterized protein
Sfum_2688 DNA polymerase III subunit beta
Sfum_3766 3-deoxy-D-arabinoheptulosonate-7-phosphate synthase
Sfum_2409 FAD-dependent pyridine nucleotide-disulphide oxidoreductase
Sfum_2105 Citrate synthase
Sfum_1774 Anthranilate phosphoribosyltransferase
Sfum_0755 Protein TolB
Sfum_1737 L-threonine O-3-phosphate decarboxylase
Sfum_4048 OsmC family protein
Sfum_3649 D-3-phosphoglycerate dehydrogenase
Sfum_3444 Flavin reductase domain protein, FMN-binding
Sfum_1595 Single-stranded DNA-binding protein
Sfum_1227 NusA antitermination factor
Sfum_1147 4Fe-4S ferredoxin, iron-sulfur binding
Sfum_0121 60 kDa chaperonin 1
Sfum_1037 Extracellular ligand-binding receptor
Sfum_3408 Cobyrinic acid a,c-diamide synthase
Sfum_2860 Heat shock protein Hsp20
Sfum_0627 Lipoprotein, putative
Sfum_2366 Heat shock protein Hsp20
Sfum_4079 Aldehyde ferredoxin oxidoreductase
Sfum_3516 Glutamine--tRNA ligase
Sfum_3356 UDP-glucose/GDP-mannose dehydrogenase
Sfum_2567 Acetyl-CoA decarbonylase/synthase delta subunit
Sfum_1770 Tryptophan synthase alpha chain
Sfum_0054 LL-diaminopimelate aminotransferase
Sfum_1398 FAD-dependent pyridine nucleotide-disulphide oxidoreductase
Sfum_2404 Tryptophan synthase beta chain
Sfum_0561 Arginine--tRNA ligase
Sfum_3370 UDP-glucose/GDP-mannose dehydrogenase
Sfum_2461 Fructose-bisphosphate aldolase
Sfum_2063 Pyruvate phosphate dikinase
Sfum_0098 Lon protease 1
Sfum_0186 Glycosyl transferase, family 2
Sfum_1970 Oxidoreductase FAD/NAD(P)-binding domain 
Sfum_0074 TPR repeat-containing protein
Sfum_1146 Nitrate reductase, gamma subunit
Sfum_3118 Toluene tolerance family protein
Sfum_2648 Pyruvate dehydrogenase Acetyl-transferring
Sfum_0605 L-aspartate oxidase
Sfum_2084 Leucine--tRNA ligase
Sfum_2666 Phosphoenolpyruvate synthase
Sfum_3679 Acriflavin resistance protein
Sfum_0639 Uncharacterized protein
Sfum_2323 Uncharacterized protein
Sfum_1271 Adenylosuccinate synthetase
Sfum_2687 Formate--tetrahydrofolate ligase
Sfum_4042 Sulfite reductase, dissimilatory-type alpha subunit
Sfum_3485 Glucose-1-phosphate adenylyltransferase
Sfum_2913 Phosphoglucosamine mutase
Sfum_0808 UspA domain protein
Sfum_2140 Extracellular ligand-binding receptor
Sfum_2123 GMP synthase [glutamine-hydrolyzing]
Sfum_0323 Nicotinate-nucleotide--dimethylbenzimidazole phosphoribosyltransferase
Sfum_0362 Peptidase M16 domain protein
Sfum_0101 Trigger factor
Sfum_2345 60 kDa chaperonin 2
Sfum_2682 Serine O-acetyltransferase
Sfum_2523 Beta-N-acetylhexosaminidase
Sfum_1561 30S ribosomal protein S3
Sfum_0063 Acetylornithine aminotransferase
Sfum_1371 Butyryl-CoA dehydrogenase
Sfum_2691 Glycerol-3-phosphate dehydrogenase
Sfum_1755 ABC transporter related
Sfum_1724 Ferredoxin-dependent glutamate synthase
Sfum_1366 Glutamate--tRNA ligase
Sfum_0367 S-adenosylmethionine synthase
Sfum_0543 Pyruvate ferredoxin oxidoreductase, gamma subunit
Sfum_1574 50S ribosomal protein L15
Sfum_1377 Serine hydroxymethyltransferase
Sfum_1260 Isovaleryl-CoA dehydrogenase
Sfum_0757 Tetratricopeptide TPR_2 repeat protein
Sfum_0107 Electron transfer flavoprotein, alpha subunit
Sfum_0682 Tryptophan--tRNA ligase
Sfum_3301 Pyruvate carboxyltransferase
Sfum_3207 Aminotransferase, class IV
Sfum_1779 Elongation factor Ts
Sfum_1582 DNA-directed RNA polymerase subunit alpha
Sfum_1373 Electron transfer flavoprotein, alpha subunit
Sfum_1233 30S ribosomal protein S15
Sfum_1268 Heat shock protein Hsp20
Sfum_3914 D-isomer specific 2-hydroxyacid dehydrogenase, NAD-binding
Sfum_3375 Pyrophosphate-dependent phosphofructokinase
Sfum_1753 ABC-type uncharacterized transport system involved in gliding motility auxiliary component-like
Sfum_3253 Flavodoxin/nitric oxide synthase
Sfum_2120 Translation factor SUA5
Sfum_2647 Transketolase, central region

Sfum_3692 Imidazole glycerol phosphate synthase subunit hisF
Sfum_1723 Glutamate synthase NADPH GltB3 subunit
Sfum_0106 Electron transfer flavoprotein beta-subunit
Sfum_0500 Nucleoside diphosphate kinase
Sfum_3241 Uncharacterized protein
Sfum_2777 Malate dehydrogenase Oxaloacet-decarboxylase
Sfum_2212 Putative phosphate ABC transporter
Sfum_2122 Inosine-5-monophosphate dehydrogenase
Sfum_1831 RNAse E
Sfum_1600 Quinolinate synthetase A
Sfum_1202 Protein translocase subunit SecA
Sfum_0260 Chaperone protein DnaK
Sfum_0708 CoA-binding domain protein
Sfum_2348 Glycosyl transferase, group 1
Sfum_4075 Indolepyruvate oxidoreductase subunit IorA
Sfum_3911 Carbamoyl-phosphate synthase large chain
Sfum_2685 Uncharacterized protein
Sfum_1972 4Fe-4S ferredoxin, iron-sulfur binding domain protein
Sfum_1325 Vault protein inter-alpha-trypsin domain protein
Sfum_0684 Tetratricopeptide TPR_2 repeat protein
Sfum_0263 ATPase AAA-2 domain protein
Sfum_0422 Uncharacterized protein
Sfum_0676 Acetyl-coenzyme A carboxylase carboxyl transferase subunit alpha / biotin carboxylase
Sfum_2995&_3037 proton-translocating pyrophosphatase
Sfum_4051 Cysteinyl-tRNA synthetase, class Ia
Sfum_3302 Asp/Asn-tRNA ligase
Sfum_3265 Glutamate dehydrogenase
Sfum_2646 Catalytic domain of components of various dehydrogenase complexes
Sfum_2645 Dihydrolipoyl dehydrogenase
Sfum_2625 C_GCAxxG_C_C family protein
Sfum_1149 4Fe-4S ferredoxin, iron-sulfur binding domain protein
Sfum_1036 Chaperone protein DnaK
Sfum_1035 Protein GrpE
Sfum_0448 Pyruvate dehydrogenase Acetyl-transferring
Sfum_0169 Peptidase M24
Sfum_0366 Adenosylhomocysteinase
Sfum_2347 Conserved hypothetical cytosolic protein 
Sfum_0227 NUDIX hydrolase 
Sfum_0185 Protein HflC 
Sfum_3580 Asp/Glu racemase 
Sfum_3057 Delta-aminolevulinic acid dehydratase 
Sfum_1592 Sec-independent protein translocase protein TatA 
Sfum_1579 30S ribosomal protein S13 
Sfum_0070 Molybdopterin adenylyltransferase 
Sfum_1422 Hypoxanthine phosphoribosyltransferase 
Sfum_3083 AICARFT/IMPCHase bienzyme, formylation region 
Sfum_1528 Cache, type 2 domain protein 
Sfum_0809 Glutaconate CoA-transferase 
Sfum_0756 OmpA/MotB domain protein 
Sfum_0112 Short-chain dehydrogenase/reductase SDR 
Sfum_0614 Nitrilase/cyanide hydratase and apolipoprotein N-acyltransferase 
Sfum_3143 TRAP dicarboxylate transporter, DctP subunit 
Sfum_2989;Sfum_3031 3-isopropylmalate dehydrogenase 
Sfum_1564 30S ribosomal protein S17 
Sfum_0236 Uncharacterized protein 
Sfum_1552 30S ribosomal protein S7 
Sfum_3639 50S ribosomal protein L21 
Sfum_1678 ABC transporter related 
Sfum_0456 LAO/AO transport system ATPase 
Sfum_1668 30S ribosomal protein S9 
Sfum_1968 Uncharacterized protein 
Sfum_1565 50S ribosomal protein L14 
Sfum_0184 HflK protein 
Sfum_1424 Serine--tRNA ligase 
Sfum_2723 Chorismate mutase / prephenate dehydratase 
Sfum_1034 Heat-inducible transcription repressor HrcA 
Sfum_2550 Hydroxylamine oxidase 
Sfum_2992;Sfum_3034 Phosphopantetheine adenylyltransferase 
Sfum_3453 Uncharacterized protein 
Sfum_0102 General secretion pathway protein G 
Sfum_2990;Sfum_3032 Aspartate-semialdehyde dehydrogenase 
Sfum_3455 Uncharacterized protein 
Sfum_1822 Thiazole biosynthesis protein ThiH 
Sfum_0986 Uncharacterized protein 
Sfum_1676 Phenylacetate--CoA ligase 
Sfum_2983;Sfum_3025 Acetolactate synthase, small subunit 
Sfum_1681 Extracellular ligand-binding receptor 
Sfum_0364 Type III restriction enzyme, res subunit 
Sfum_0369 Pantothenate synthetase 
Sfum_4043 Sulfite reductase, dissimilatory-type beta subunit 
Sfum_4041 Uncharacterized protein 
Sfum_2398 Respiratory nitrite reductase Cytochrome ammonia-forming  
Sfum_1989 Squalene-hopene cyclase 
Sfum_1228 Translation initiation factor IF-2 
Sfum_0834 Extracellular ligand-binding receptor 
Sfum_0114 Pyruvate synthase 
Sfum_0742 Uncharacterized protein 
Sfum_2577 Tyrosine--tRNA ligase 
Sfum_1776 Anthranilate synthase, component I 
Sfum_1572 30S ribosomal protein S5 
Sfum_1611 Conserved hypothetical membrane protein 
Sfum_3767 Prephenate dehydrogenase 
Sfum_2988;Sfum_3030 3-isopropylmalate dehydratase small subunit 
Sfum_3682 Uncharacterized protein 
Sfum_2597 Membrane protein insertase YidC 
Sfum_3391 Nitroreductase 
Sfum_3680 Secretion protein HlyD family protein 
Sfum_1287 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_1682 ACT domain protein 
Sfum_3400 Extracellular ligand-binding receptor 
Sfum_3133 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_1734 Inositol-3-phosphate synthase 
Sfum_1380 Riboflavin biosynthesis protein RibBA 
Sfum_1171 Aminotransferase 
Sfum_1285 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_3609 Metallo-beta-lactamase family protein 
Sfum_3175 Protein export membrane protein, SecD/SecF family, putative 
Sfum_2136 Precorrin-8X methylmutase 
Sfum_2587 ATP synthase subunit b 
Sfum_3678 Outer membrane efflux protein 
Sfum_3362 GDP-mannose 4,6-dehydratase 
Sfum_3056 Radical SAM domain protein 
Sfum_2751 Carbohydrate-selective porin OprB 
Sfum_2564 Acetyl-CoA decarbonylase/synthase gamma subunit 
Sfum_0060 Argininosuccinate lyase 
Sfum_1556 50S ribosomal protein L4 
Sfum_3542 Carbon starvation protein CstA 
Sfum_0110 Uncharacterised conserved protein UCP033563 
Sfum_1547 50S ribosomal protein L10 
Sfum_3771 Conserved hypothetical cytosolic protein 
Sfum_1744 Radical SAM domain protein 
Sfum_1922 Saccharopine dehydrogenase 
Sfum_3188 30S ribosomal protein S6 
Sfum_2310 SPFH domain, Band 7 family protein 
Sfum_1583 50S ribosomal protein L17 
Sfum_0810 Glutaconate CoA-transferase 
Sfum_1372 Electron transfer flavoprotein beta-subunit 
Sfum_3130 Methylenetetrahydrofolate reductase 
Sfum_0309 CBS domain containing membrane protein 
Sfum_0425 Translation initiation factor IF-3 
Sfum_2724 3-dehydroquinate synthase II 
Sfum_2686 Bifunctional protein FolD 
Sfum_0654 Response regulator receiver protein 
Sfum_1669 50S ribosomal protein L13 
Sfum_3116 Outer membrane efflux protein 
Sfum_1915 CBS domain containing membrane protein 
Sfum_2109 Cache, type 2 
Sfum_0573 Nitrogen regulatory protein P-II 
Sfum_2684 Nitrogen fixation protein NifU 
Sfum_0311 ABC transporter related 
Sfum_1927 Uncharacterized protein 
Sfum_0482 Uncharacterized protein 
Sfum_2411 DegP2 peptidase. Serine peptidase. MEROPS family S01B 
Sfum_1736 2-dehydropantoate 2-reductase 
Sfum_0244 Uncharacterized protein 
Sfum_2875 Carbon-monoxide dehydrogenase, catalytic subunit 
Sfum_1846 Putative PAS/PAC sensor protein 
Sfum_4081 Uncharacterized protein 
Sfum_2867 Uncharacterized protein 
Sfum_0887 Uncharacterized protein 
Sfum_2224 Frd/Sdh Flavoprotein domain protein 
Sfum_2118 30S ribosomal protein S1 
Sfum_0455 Methylmalonyl-CoA epimerase 
Sfum_0658 Putative glucosamine-1-P 
Sfum_0513 Beta-lactamase domain protein 
Sfum_3446 Hydroxylamine reductase 
Sfum_2547 Uncharacterized protein 
Sfum_2957 Phosphorylase 
Sfum_3668 PAS/PAC sensor signal transduction histidine kinase 
Sfum_2041 Uncharacterized protein 
Sfum_2535 Uncharacterized protein 
Sfum_1281 Site-determining protein 
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Sfum_2737 3-methyl-2-oxobutanoate hydroxymethyltransferase 
Sfum_3384 Ankyrin 
Sfum_3387 NAD(P) H dehydrogenase quinone  
Sfum_2998;Sfum_3040 UPF0109 protein Sfum_2998 
Sfum_2557 Tfp pilus assembly protein tip-associated adhesin PilY1-like 
Sfum_0903 Peptidase C1A, papain 
Sfum_1492 SAF domain 
Sfum_3219 Glutaredoxin-like protein, YruB-family 
Sfum_3727 Uncharacterized protein 
Sfum_1634 Cysteine--tRNA ligase 
Sfum_1809 GTPase Der 
Sfum_2953 Hydrogenase NiFe  small subunit HydA 
Sfum_4019 ABC transporter related 
Sfum_2326 AAA ATPase, central domain protein 
Sfum_2227 Alpha-2-macroglobulin domain protein 
Sfum_1421 Nitrogen-fixing NifU domain protein 
Sfum_1494 Uncharacterized protein 
Sfum_3493 Toxic anion resistance family protein 
Sfum_2336 Fumarase 
Sfum_2044 Peptidoglycan-binding LysM 
Sfum_1925 Uncharacterized protein 
Sfum_1697 Uncharacterized protein 
Sfum_1338 Peptidyl-prolyl cis-trans isomerase 
Sfum_1501 TPR repeat-containing protein 
Sfum_2287 Aldehyde ferredoxin oxidoreductase 
Sfum_2106 Aconitase 
Sfum_2285 Extracellular ligand-binding receptor 
Sfum_2566 Carbon-monoxide dehydrogenase, catalytic subunit 
Sfum_0567 Cold-shock DNA-binding protein family 
Sfum_1208 Ribose-phosphate pyrophosphokinase 
Sfum_3187 30S ribosomal protein S18 
Sfum_2565 Acetyl-CoA decarbonylase/synthase al&beta sub
Sfum_0325 NADPH-dependent FMN reductase 
Sfum_0475 Uncharacterized protein 
Sfum_2815 Uncharacterized protein 
Sfum_0540 Type IV pilus secretin PilQ 
Sfum_2784 Elongation factor G 
Sfum_3658 General secretion pathway protein D 
Sfum_2987;Sfum_3029 3-isopropylmalate dehydratase large subunit 
Sfum_0314 Extracellular ligand-binding receptor 
Sfum_1275 Formate dehydrogenase, beta subunit, putative 
Sfum_1562 50S ribosomal protein L16 
Sfum_2582 ATP synthase subunit beta 
Sfum_1806 Heterodisulfide reductase, C subunit 
Sfum_0301 Pyruvate flavodoxin/ferredoxin oxidoreductase domain protein 
Sfum_0733 Cold-shock DNA-binding protein family 
Sfum_2584 ATP synthase subunit alpha 
Sfum_2202 CBS domain containing membrane protein 
Sfum_1369 50S ribosomal protein L32 
Sfum_2184 Polysaccharide biosynthesis protein CapD 
Sfum_3723 TRAP transporter solute receptor, TAXI family 
Sfum_2351 Malto-oligosyltrehalose synthase 
Sfum_2038 Competence protein ComEA helix-hairpin-helix repeat protein 
Sfum_2033 Uncharacterized protein 
Sfum_1792 NADH ubiquinone oxidoreductase, 20 kDa subunit 
Sfum_1345 CRISPR-associated protein, Csm5 family 
Sfum_0036 Formate dehydrogenase alpha subunit 
Sfum_0037;Sfum_3511 Formate dehydrogenase, beta subunit
Sfum_1181 FAD-dependent pyridine nucleotide-disulphide oxidoreductase 
Sfum_4069 Extracellular ligand-binding receptor 
Sfum_0234 Transcriptional regulator, MucR family 
Sfum_0865 Radical SAM domain protein 
Sfum_4078 Uncharacterized protein 
Sfum_2467 Thioesterase superfamily 
Sfum_3089 Radical SAM domain protein 
Sfum_2043 Uncharacterized protein 
Sfum_2583 ATP synthase gamma chain 
Sfum_0460 Malate dehydrogenase 
Sfum_2792 Pyruvate ferredoxin oxidoreductase, gamma subunit 
Sfum_0084 RNP-1 like RNA-binding protein 
Sfum_1425 Histone family protein DNA-binding protein 
Sfum_1998 Succinate dehydrogenase subunit B 
Sfum_0457 Cobalamin B12-binding domain protein 
Sfum_1702 Succinyl-CoA ligase [ADP-forming] subunit alpha 
Sfum_2795 Pyruvate ferredoxin oxidoreductase, beta subunit 
Sfum_2794 Pyruvate ferredoxin oxidoreductase, alpha subunit 
Sfum_2338 Adenylyl-sulfate kinase 
Sfum_0216 Uncharacterized protein 
Sfum_1290 UspA domain protein 
Sfum_2793 Pyruvate ferredoxin oxidoreductase, delta subunit 
Sfum_2316 Extracellular ligand-binding receptor 
Sfum_2107 Histone family protein DNA-binding protein 
Sfum_1430 Histone family protein DNA-binding protein 
Sfum_0609 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_1178 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_2456 Radical SAM domain protein 
Sfum_2714 Ferredoxin 
Sfum_3274 50S ribosomal protein L28 
Sfum_1816 Uncharacterized protein 
Sfum_0844 Hydrogenases, Fe-only 
Sfum_1050 Methyl-viologen-reducing hydrogenase, delta subunit 
Sfum_3365 Aspartate--tRNA(Asp/Asn)  ligase 
Sfum_0845 NADH dehydrogenase Quinone  
Sfum_0848 Hydrogenases, Fe-only 
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Sfum_3474 Cell division protein FtsZ 
Sfum_1008 Uncharacterized protein 
Sfum_1120 PAS/PAC sensor signal transduction histidine kinase 
Sfum_0831 Uncharacterized protein 
Sfum_3746 Outer membrane chaperone Skp OmpH  
Sfum_1497 Response regulator receiver protein 
Sfum_3466 UDP-N-acetylmuramoyl-L-alanyl-D-glutamate--2,6-diaminopimelate ligase 
Sfum_1321 Uncharacterized protein 
Sfum_1498 Type II secretion system protein E 
Sfum_1132 Glutaconate CoA-transferase 
Sfum_1133 Uncharacterized protein 
Sfum_1829 Putative CoA-substrate-specific enzyme activase 
Sfum_0030 Molybdopterin oxidoreductase Fe4S4 region 
Sfum_1794 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_0458 Methylmalonyl-CoA mutase 
Sfum_0031 Molybdopterin oxidoreductase 
Sfum_0032 Molybdopterin binding domain 
Sfum_1804 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_1310 Aldehyde dehydrogenase, molybdenum-binding subunit apoprotein 
Sfum_1791;Sfum_3954 Hydrogen dehydrogenase 
Sfum_0035 Formate dehydrogenase 
Sfum_0610 Molybdopterin oxidoreductase Fe4S4 region 
Sfum_4083 Solute binding protein-like 
Sfum_0842 Biotin and thiamin synthesis associated 
Sfum_1703 Succinyl-CoA ligase [ADP-forming] subunit beta 
Sfum_2707 Formate/nitrite transporter 
Sfum_2704 NADH dehydrogenase Quinone  
Sfum_1790 UspA domain protein 
Sfum_1797 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_2706 Formate dehydrogenase, alpha subunit 
Sfum_2705 Molybdopterin oxidoreductase Fe4S4 region 
Sfum_1274 Formate dehydrogenase, alpha subunit 
Sfum_1095 Alpha-2-macroglobulin domain protein 
Sfum_1273 Molybdopterin oxidoreductase Fe4S4 region 
Sfum_3891 Desulfoferrodoxin 
Sfum_3534 4Fe-4S ferredoxin, iron-sulfur binding domain protein 
Sfum_2170 Glucose-1-phosphate thymidylyltransferase, long form 
Sfum_1134 Coenzyme A transferase 
Sfum_0320 Uncharacterized protein 
Sfum_0461 Pyruvate carboxylase subunit B 
Sfum_1796 Molybdopterin oxidoreductase Fe4S4 region 
Sfum_1493 Type II and III secretion system protein 
Sfum_1795 Molybdopterin oxidoreductase 
Sfum_2562 Pyruvate phosphate dikinase 
Sfum_1859 Uncharacterized protein 
Sfum_1306 Putative chromosome segregation ATPase 
Sfum_0068 Translation elongation factor G 
Sfum_0259 Ribonucleoside-diphosphate reductase, adenosylcobalamin-dependent 
Sfum_0786 Uncharacterized protein 
Sfum_3150 Rubrerythrin 
Sfum_1999 Succinate dehydrogenase subunit A 
Sfum_2713 NADH dehydrogenase Quinone  
Sfum_2712 NADH dehydrogenase Ubiquinone, 24kDa sub
Sfum_2716 Nickel-dependent hydrogenase, large subunit 
Sfum_0462 Uncharacterized protein 
Sfum_1805 Uncharacterized protein 
Sfum_2703 NADH dehydrogenase Ubiquinone, 24kDa sub
Sfum_2654 Inner membrane CreD family protein 
Sfum_0504 Transcriptional regulator, MucR family 
Sfum_1801 Uncharacterized protein 

Fig. S6. Heat map of hierarchical clustered proteins produced by Syntrophobacter 

fumaroxidans for propionate degradation. The proteins are shown in a clustered matrix after 

automatic hierarchical cluster of rows from row Z-score normalization values. Proteins appear from 

left to right, in triplicates, according to the growth conditions defined by the electron acceptor used 

by S. fumaroxidans to oxidize propionate: fumarate, sulfate and interspecies compounds 

transferred to: Desulfovibrio desulfuricans, Methanobacterium formicicum and Methanospirillum 

hungatei. The colour scale illustrates the relative detection level of each protein across the 

samples; blue (log ratio -2.5), yellow (log ratio 2.5) and red (log ratio 3) indicate lower and higher 

levels compared to the average level value 0 (in black). The colour intensity indicates the degree of 

protein up- or down regulation; the grey colour represents not detected.
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