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The compound and enzyme names (alphabetic order) as used in Fig. 2 in the manuscript are as 

follows: 

 

2-ABz, 2-aminobenzoate; 2-ABz-CoA, 2-aminobenzoyl-CoA; 2-OG, 2-oxoglutarate; 3-OxoSubCoA, 

3-oxosuberoyl-CoA; aatA, aspartate aminotransferase; AcCoA, acetyl-CoA; acdA1, acyl-CoA 

dehydrogenase; acnA, aconitate hydratase; Ala, alanine; ald, alanine dehydrogenase; Asp, aspartate; 

bhbA, methylmalonyl-CoA mutase; c00380, maleylacetoacetate isomerase; c01220, 3-hydroxybutyryl-

CoA dehydrogenase; c09350, class III aminotransferase; c16590, transketolase; c17080, pyruvate 

ferredoxin/flavodoxin oxidoreductase; c23440, benzoate-CoA ligase; c23490, NADH:flavin 

oxidoreductase/NADH oxidase; c27870, CoA-transferase-family III; c29640, predicted 

arylformamidase; c33040, aldehyde dehydrogenase; c33180, acetyl-CoA acetyltransferase; c33640, 2-

oxoisovalerate dehydrogenase; c34400, class III aminotransferase; c36210, L-asparaginase II; c36500, 

enoyl-CoA hydratase/isomerase; Cit, citrate; fadJ, fatty acid oxidation complex; fah, 

fumarylacetoacetase; Fum, fumarate; fumC, fumarate hydratase class II; gcdH, acyl-CoA 

dehydrogenase; gcvH, glycine cleavage system protein; gcvP, glycine dehydrogenase; gcvT, 

aminomethyltransferase; gltA1, citrate synthase; Glu, glutamate; gluD, glutamate dehydrogenase; Gly, 

glycine; glyA, serine hydroxymethyltransferase; Hibch, 3-hydroxyisobutyryl-CoA hydrolase; His, 

histidine; hmgA, homogentisate 1,2-dioxygenase; hpd, 4-hydroxyphenylpyruvate dioxygenase; hutF, 

formiminoglutamate deiminase; hutG, N-formylglutamate deformylase; hutH, histidine ammonia-lyase; 

hutI, imidazolonepropionase; hutU, urocanate hydratase; icd, isocitrate dehydrogenase; iCit, isocitrate; 

Ile, isoleucine; ilvE, branched-chain amino acid aminotransferase; iorAB, indolepyruvate 

oxidoreductase; ivd, isovaleryl-CoA dehydrogenase; ivd, isovaleryl-CoA dehydrogenase; kbl, 2-amino-

3-ketobutyrate-CoA ligase; kynA, tryptophan 2,3-dioxygenase; kynU, kynureninase; Ldc, 

lysine/ornithine decarboxylase; Leu, leucine; lpd2, dihydrolipoyl dehydrogenase 2; lpdA1-2, 

dihydrolipoyl dehydrogenase; Lys , lysine; Mal, malate; mccA, methylcrotonoyl-CoA carboxylase; 

mce, methylmalonyl-CoA epimerase; mdeA, methionine gamma-lyase; mdh, malate dehydrogenase 

Met, methionine; mgh, enoyl-CoA hydratase; mmsA, methylmalonate-semialdehyde dehydrogenase; 

mmsB, 3-hydroxyisobutyrate dehydrogenase; mvaB, hydroxymethylglutaryl-CoA lyase; mvvB, 

methylcrotonoyl-CoA carboxylase subunit beta; OxAc, oxaloacetate; paaA-D, phenylacetic acid 

degradation protein; paaE, phenylacetic acid degradation NADH oxidoreductase; paaG, enoyl-CoA 

hydratase; paaJ, beta-ketoadipyl-CoA thiolase; paaZ, phenylacetic acid degradation protein; pccA, 

propionyl-CoA carboxylase subunit alpha; pccB, propionyl-CoA carboxylase subunit beta; pdhA, 

pyruvate dehydrogenase E1 component subunit alpha; pdhB, pyruvate dehydrogenase E1 component 

subunit beta; pdhC, dihydrolipoyllysine-residue acetyltransferase component of pyruvate 

dehydrogenase complex; phaB, acetoacetyl-CoA reductase; phbA, acetyl-CoA acetyltransferase; Phe, 

phenylalanine; PhePyr, phenylpyruvate; PropCoA, propanoyl-CoA; Pyr, pyruvate; scoA, succinyl-

CoA:3-ketoacid-coenzyme A transferase subunit A; scoB, succinyl-CoA:3-ketoacid-coenzyme A 

transferase subunit B; sdhA, succinate dehydrogenase flavoprotein subunit; sdhB, succinate 
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dehydrogenase iron-sulfur subunit; sdhC, succinate dehydrogenase cytochrome b556 subunit; sdhD, 

succinate dehydrogenase hydrophobic membrane anchor subunit; sucA, 2-oxoglutarate dehydrogenase 

E1 component; sucB, dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate 

dehydrogenase complex; Succ, succinate; sucC, succinyl-CoA ligase subunit beta; Succ-CoA, succinyl-

CoA; sucD, succinyl-CoA ligase; tdcG, L-serine dehydratase; tdh, L-threonine 3-dehydrogenase; Thr, 

threonine; Trp, tryptophan; Tyr, tyrosine; tyrB, aromatic-amino-acid aminotransferase; Val, valine. 
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Fig. S1.  Comparison of selected growth 

parameters of P. inhibens DSM 17395 in process-

controlled bioreactors with Casamino Acids as 

substrate. The wild type serves as reference state, 

which is indicated by the blue colored y-axis. 

Bars represent the performance of Δ262 mutant: 
open bars, data previously reported (fig. 2b in 

Trautwein et al. [2016]); filled bars, data 

generated in this study (from four biological 

replicates).  
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Fig. S2.  Growth of P. inhibens DSM 17395 

in process-controlled bioreactors with 

Casamino Acids as substrate. a Growth curves 

of Δ262 mutant (red) and wild type (blue). 

Time points used for harvesting are at 

~½ODmax (open arrows/circles) and ODmax 

(filled arrows/circles). Mean value deviations 

of biological replicates are indicated. b 

Profiles of amino acid consumption from 

casamino acids as determined for the Δ262 
mutant (upper panel) and the wild type (lower 

panel). Please note that substrate consumption 

is here absolutely quantified, while the 

previously determined consumption profiles 

reflected relative changes only (Fig. 2c in 

Trautwein et al. [2016]). 
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Fig. S3.  Chromid profiling of P. inhibens DSM 17395 and P. inhibens DSM 17395 Δ262/1. Size of 
DNA-ladder is in bp. a 262-kb chromid (PCR-primer: P100/P105; annealing 65°C; extension 1´10´´). b 

78-kb chromid (PCR-primer: P737/P738; annealing 60°C; extension 45´´). c 65-kb chromid (PCR-

primer: P258/P259; annealing 65°C; extension 1´10´´). Primer for plasmid PCR-profiling:  

P100: AAACCTTCGTGCCGCTTGTGA; P105: CCCAGTTGGAGGATGAGG; 

P737: GCTCTGCACCATTTCTTTTCG; P738: CGAGGCGGTTTGGTGTGTAGT; 

P258: GCCAGAGCGCACCCACATCGT; P259: TGCGGCCTTTTGCTGATGATA  
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Fig. S4.  Complementarity of the different applied 

approaches used to study the differential proteome of P. 

inhibens DSM 17395 wild type vs. Δ262 mutant. a 

Complete data set of 1,848 identified proteins. b at 

~½ODmax. c at ODmax. 
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Table S1.  Functional predictions for genes of the heterogenic insert in P. inhibens DSM 17395 (Δ65/1) 

Scheme of the heterogenic insert at ~ 0.5 Mb of the chromosome 

          
 

  
         

          

          

          

                    

Phaeobacter inhibens DSM 17395 Δ65/1   Relevant BLAST hits (tRNAscan-SE database) 

Locus tag 

DSM17395d65_c00 

Predicted 

protein function 
Length (bp)  tRNAscan-SE entry  Identity (%)    Length (aa) Function Organism 

509 
tRNA-Ser 

(GTC) 
90   chr.trna13 100.0   90 tRNA-Ser (GCT) 

  Roseobacter litoralis 

Och 149 

                    

Phaeobacter inhibens DSM 17395 Δ65/1  Relevant BLASTP hits (Swiss-Prot database) 

Locus tag 

DSM17395d65_c00 

Predicted 

protein function 
Length (aa)  UniProt entry  Identity (%) E-value (-) Length (aa) Function Organism 

510 
 site-specific 

integrase 
340  A0A3L9XXN0 97.4 0.0E+00 340 site-specific integrase 

Rhodobacteraceae 

bacterium MA-7-27 

511 
DNA-binding 

protein 
154  A0A3L9XWL8 91.2 2.5E-84 146 DNA-binding protein 

Rhodobacteraceae 

bacterium MA-7-27 

512 
DNA-binding 

protein 
66  A0A3L9YDE7 95.5 1.4E-46 66 DNA-binding protein 

Rhodobacteraceae 

bacterium MA-7-27 

513 

DUF4817 

domain-

containing 

protein 

271  A0A3L9XWU9 81.5 5.7E-154 272 
DUF4817 domain-

containing protein 

Rhodobacteraceae 

bacterium MA-7-27 

514 
hypothetical 

protein 
406  A0A3L9Y190 91.6 0.0E+00 380 hypothetical protein 

Rhodobacteraceae 

bacterium MA-7-27 

515 
predicted 

helicase 
1621  A0A1M7FRU5 82.3 0.0E+00 1629 predicted helicase 

Roseovarius pacificus 

DSM 29589 

516 
 prophage CP4-

57 integrase 
391   A0A1X6Z6C3 79.5 0.0E+00 398 

prophage CP4-57 

integrase 
Roseivivax jejudonensis 

Table S2.  Genome comparison of two Phaeobacter inhibens DSM 17395 strains with the GenBank reference (GCA_000154765.2). Genomes of highest quality 

were obtained by de novo PacBio RS II sequencing followed by Illumina (HiSeq PE200) correction. The comparison of complete genomes documented the absence 
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of any large scale flip-flop inversions and deletions. The presence of SNPs and InDels was validated by the respective Illumina de novo assembly. Authentic 

mutations that were independently validated by PCR-amplification and Sanger sequencing are highlighted in green, three sequence errors in the reference genome 

that were revealed via genome resequencing [see (01)] are shown in red and an insertion of 10 kb that is present in a subpopulation of the wild type, but lacking in 

the Δ262 mutant, is shown in blue 

(a) Phaeobacter inhibens DSM 17395 (JP03alt [PacBio], JP45 [Illumina]) 

 Replicon Position Gene Mutation Nucleotide Protein Illumina-Validation Gene Comment 

1 262-kb chromid 37 intergenic Insertion 3xT => 4xT non-coding yes (4xT) x Sequence error in reference genome 

2 262-kb chromid 153,515 PGA1_262p01410 Insertion 3xC => 4xC real gene yes (4xC) frame shift 

Frame shift correction; protein with 335 aa instead 

of 145 aa (now identical to Ldh family 

oxidoreductase P. inhibens P10 

[WP_102804152.1]) 

3 78-kb chromid 78,175-78,198 intergenic Deletion 24 nt non-coding yes (24nt missing) x Sequence error in reference genome 

4 chromosome 498,971 to 509331  10,361 bp Insertion    6 additional ones 

Low Illumina coverage of about 20% shows that 

the insertion is only present in a subpopulation of 

the P. inhibens DSM 17395 wild type. 

 

Validation of InDels in P. inhibens DSM 17395 wild type via Sanger-sequencing of PCR amplificates 

2IndDel PCR-Primer 1 PCR-Primer 2 Sequencing Primer Sequence – wild type 

1 
P1701 

(ATGGCTGCCTCTGTCGTCTCA) 

P1702 

(TCAGCGATTTGCGATTTACTT) 

P1703 

(CTCTGCAAACACCACCGAATC) 
Seq3517 - TTTT 

2 
P1707 

(GCCGGATCAACTGCGACGAAG) 

P1708 

(CCCGCCCCGCTGTGGTGACTG) 

P1709 

(AATGCCGACCCCCTTGTAGCC) 
Seq3519 - CCCC 
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(b) SNPs & GAPs in Phaeobacter inhibens DSM 17395 curing mutant (Δ262/1; B01 [PacBio], JP50 [Illumina]) 

 Replicon Position Gene Mutation Nucleotide Protein 
Illumina & Sanger*-

Validation 
Gene Comment 

1 chromosome 1,386,542 ATG GCG CAG GAC GGG SNP1 C => T Q => STOP yes (C => T) PGA1_c13430 
authentic SNP (dctB1; EC 2.7.13.3; C4-

dicarboxylate transport sensor protein DctB) 

2 chromosome 2,085,584 CTC GCA GGC GCA GCG SNP2 G => T G => V yes (G => T) PGA1_c20110 authentic SNP (hypothetical protein) 

3 chromosome 2,085,596 GGC GCA GGC GCA GGC SNP3 G => T G => V yes (G => T) PGA1_c20110 authentic SNP (hypothetical protein) 

4 chromosome 2,085,602 GGC GCA GGC GCA GTC SNP4 G => T G => V yes (G => T) PGA1_c20110 authentic SNP (hypothetical protein) 

5 chromosome 2,504,573 GAA AGC GCC TGA TCA SNP5 G => A A => T yes (G => A) PGA1_c23990 authentic SNP (hypothetical protein) 

6 
78-kb 

chromid 

78,176-

78,199 
intergenic Deletion 24 nt non-coding yes (24nt missing) x Sequence error in reference genome 

 

 

 

Validation  of SNPs in P. inhibens DSM 17395 Δ262/1 via Sanger-sequencing of PCR amplificates 

SNP PCR-Primer 1 PCR-Primer 2 Sequencing Primer Sequence – wild type Sequence - Δ262/1 

1 
P1641 

(GCGGTGGCTTGCGTTAGGTTT) 

P1642 

(CCAGTCGCATCACCGCCTCAC) 

P1643 

(TTACCGAAAGCACCCGCAACC) 
Seq3495 - C Seq3572 - T 

2, 3, 4 
P1656 

(TTGGCGCGCCTATGACTTGAT) 

P1657 

(AAAGGAAAGAGCCCGAGGAAA) 

P1658 

(CTGCATACCGCTCTCATCTGG) 
Seq3500 - G, G, G Seq3555 - T, T, T 

5 
P1674 

(AGCAAGAACAAAAAGGAAGCA) 

P1675 

(ATCATTGATTTGCCGACATTG) 

P1676 

(GATCGCCGATGACAAGAAATA) 
Seq3508 - G Seq3530 - A 

 

  



Table S3.  Selected transcriptomic and proteomic data (discussed in the manuscript)

Wild type Wild type

Acc.No. 

(PGA1_)
Name Predictied function

1/2 

ODmax

ODmax ODmax

1/2 

ODmax

ODmax ODmax

1/2 

ODmax

ODmax

1/2 

ODmax

ODmax

1/2 

ODmax

ODmax

1/2 

ODmax

ODmax

1/2 

ODmax

ODmax

1/2 

ODmax

ODmax

Amino acid catabolism
Methionine 

c16600 mdeA methionine gamma-lyase MdeA -0.9 -2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.9 0.0 369.7 214.4 68.3 0.0 0.0 0.0

c16590 - transketolase -0.2 -0.8 0.1 0.0 0.0 0.0 82.9 77.1 56.2 93.8 0.0 0.0 178.9 0.0 423.6 509.2 0.0 0.0

c17550 pdhA pyruvate dehydrogenase E1 component subunit alpha -0.1 -0.8 -0.7 1.4 1.6 1.5 0.0 0.0 0.0 0.0 206.3 261.3 168.1 247.6 37.7 168.3 0.0 0.0

c17560 pdhB pyruvate dehydrogenase E1 component subunit beta 0.2 -0.1 0.0 0.0 0.0 0.0 121.8 157.9 0.0 0.0 573.2 528.8 528.7 549.6 568.3 519.1 0.0 0.0

c17570 pdhC dihydrolipoyllysine-residue acetyltransferase component of pyruvate dehydrogenase complex 0.3 0.1 0.4 0.0 0.0 0.0 0.0 111.0 0.0 0.0 420.6 402.8 500.8 373.6 0.0 0.0 0.0 0.0

c17390 lpdA2 dihydrolipoyl dehydrogenase LpdA 0.0 0.1 0.4 1.2 1.3 1.5 595.9 560.2 239.5 723.0 369.0 259.4 268.0 348.1 562.9 568.1 0.0 0.0

c21540 pccA propionyl-CoA carboxylase subunit alpha 0.0 0.4 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 437.1 227.0 508.8 253.3 734.4 557.7 0.0 0.0

c21600 pccB propionyl-CoA carboxylase subunit beta -0.8 0.0 -1.1 0.0 0.0 0.0 107.0 394.6 52.1 0.0 213.2 292.1 312.3 63.8 466.4 516.2 0.0 0.0

c24490 mce methylmalonyl-CoA epimerase -0.3 0.9 0.4 -1.1 1.4 1.7 0.0 0.0 0.0 0.0 237.1 302.1 235.3 263.9 0.0 0.0 0.0 0.0

c21510 bhbA methylmalonyl-CoA mutase BhbA 0.2 0.3 -0.7 0.0 0.0 0.0 444.0 645.2 89.3 0.0 299.8 187.7 270.4 37.2 339.2 189.3 0.0 0.0

c03840 mutB methylmalonyl-CoA mutase large subunit 0.1 0.8 1.2

Leucin

c04020 - branched-chain-amino-acid aminotransferase -0.9 -1.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 131.6 137.4 182.2 233.6 142.0 0.0 0.0

c34950 - branched-chain-amino-acid aminotransferase, subunit B 0.1 -0.4 -0.8 0.0 0.0 0.0 0.0 95.0 0.0 0.0 89.3 0.0 0.0 33.6 0.0 0.0 0.0 0.0

c34960 - branched-chain-amino-acid aminotransferase, subunit A 0.0 -0.6 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.7 69.4 0.0 0.0 39.4 0.0 0.0 0.0

c34110 ilvE branched-chain amino acid aminotransferase 0.2 0.6 0.7 1.5 2.0 1.4 0.0 0.0 0.0 0.0 392.6 378.5 302.7 459.7 519.0 384.6 0.0 0.0

c04020 - branched-chain-amino-acid aminotransferase -0.9 -1.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 131.6 137.4 182.2 233.6 142.0 0.0 0.0

c34950 - branched-chain-amino-acid aminotransferase, subunit B 0.1 -0.4 -0.8 0.0 0.0 0.0 0.0 95.0 0.0 0.0 89.3 0.0 0.0 33.6 0.0 0.0 0.0 0.0

c34960 - branched-chain-amino-acid aminotransferase, subunit A 0.0 -0.6 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.7 69.4 0.0 0.0 39.4 0.0 0.0 0.0

c20500 ldh leucine dehydrogenase -0.6 0.0 -0.5 0.0 0.0 0.0 86.0 163.2 240.0 142.8 427.8 258.3 558.3 353.5 348.1 112.0 199.4 79.5

c17080 - pyruvate ferredoxin/flavodoxin oxidoreductase-like protein -1.0 -0.4 -0.1 0.0 0.0 0.0 2291.1 3064.7 2684.0 0.0 90.0 0.0 151.0 0.0 0.0 110.3 0.0 0.0

c10280 ivd isovaleryl-CoA dehydrogenase -1.4 -0.8 -3.3 -1.1 1.0 -1.4 0.0 0.0 0.0 0.0 119.0 135.1 173.1 82.6 0.0 0.0 0.0 0.0

c10320 mvvB methylcrotonoyl-CoA carboxylase subunit beta 0.2 -0.3 -2.7 -1.3 -1.7 -1.8 0.0 0.0 0.0 0.0 103.5 98.3 229.4 55.8 409.4 420.4 0.0 0.0

c10330 mccA methylcrotonoyl-CoA carboxylase subunit alpha 0.2 0.0 -1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 549.7 331.3 650.3 306.4 692.0 513.6 0.0 0.0

c10360 mgh enoyl-CoA hydratase -0.3 -0.9 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 144.4 120.9 99.0 76.9 76.2 65.7 0.0 0.0

c10340 mvaB hydroxymethylglutaryl-CoA lyase MvaB 0.0 -0.2 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 236.9 236.8 323.3 335.9 34.3 0.0 0.0 0.0

c06200 scoB succinyl-CoA:3-ketoacid-coenzyme A transferase subunit B -0.1 0.6 -0.8 1.3 1.5 -1.0 0.0 54.7 0.0 95.0 424.8 440.9 453.4 431.8 248.7 167.5 0.0 66.1

c06210 scoA succinyl-CoA:3-ketoacid-coenzyme A transferase subunit A -0.1 0.1 -1.0 -1.2 -1.5 -1.5 0.0 0.0 0.0 0.0 398.0 309.9 397.8 370.6 554.1 237.9 0.0 0.0

c33180 - acetyl-CoA acetyltransferase -0.4 -0.9 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 322.9 334.1 474.7 469.3 296.9 231.9 0.0 0.0

c34350 phbA acetyl-CoA acetyltransferase PhbA 0.4 1.4 -1.0 1.4 2.2 -1.3 235.7 154.0 0.0 0.0 439.2 604.9 354.9 331.1 652.3 487.4 0.0 0.0

ne

c12020 fadJ fatty acid oxidation complex FadJ subunit alpha 1.5 0.9 -0.2 1.5 1.6 -1.7 52.6 110.6 0.0 0.0 598.7 530.5 493.2 277.2 1295.3 1559.5 0.0 51.9

c17340 acdA1 acyl-CoA dehydrogenase AcdA -0.5 0.1 -2.8 -1.1 -1.1 -1.5 236.1 530.1 183.5 330.7 426.0 349.4 692.6 501.5 293.4 219.3 0.0 0.0

c17350 Hibch 3-hydroxyisobutyryl-CoA hydrolase -0.3 0.1 -2.2 0.0 0.0 0.0 90.2 75.4 97.1 0.0 95.4 98.2 45.9 0.0 0.0 0.0 0.0 0.0

c17360 mmsB 3-hydroxyisobutyrate dehydrogenase 0.0 0.7 -1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 242.3 103.3 177.3 125.0 0.0 0.0 0.0 0.0

c17300 mmsA methylmalonate-semialdehyde dehydrogenase -0.4 0.4 -0.3 0.0 0.0 0.0 79.2 0.0 89.3 0.0 541.1 471.1 630.5 406.6 532.9 498.0 71.1 57.4

Threonine

c34320 tdh L-threonine 3-dehydrogenase Tdh 1.3 1.3 -0.3

c34330 kbl 2-amino-3-ketobutyrate CoA ligase 1.5 1.1 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 73.6 78.0 0.0 0.0 0.0 0.0 0.0 0.0

78p00120 - aldehyde dehydrogenase 0.2 -0.6 -0.3

262p01380 - aldehyde dehydrogenase 0.0 0.0 0.3

262p01460 - aldehyde dehydrogenase 0.0 0.0 1.0

Glycine

78p00260 lpdA dihydrolipoyl dehydrogenase LpdA 0.3 1.7 2.2 0.0 0.0 0.0 79.8 179.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c23190 lpdA3 dihydrolipoyl dehydrogenase LpdA 0.0 -0.3 0.3

c17390 lpdA2 dihydrolipoyl dehydrogenase LpdA 0.0 0.1 0.4 1.2 1.3 1.5 595.9 560.2 239.5 723.0 369.0 259.4 268.0 348.1 562.9 568.1 0.0 0.0

c03550 lpd2 dihydrolipoyl dehydrogenase 2 -0.5 -1.2 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 281.2 164.5 390.8 381.6 537.1 484.7 0.0 0.0

c02180 lpdA1 dihydrolipoyl dehydrogenase LpdA -1.0 -0.1 0.0 0.0 0.0 0.0 344.1 404.5 571.9 694.8 0.0 0.0 0.0 63.6 0.0 0.0 0.0 0.0

78p00290 gcvT aminomethyltransferase GcvT -0.1 0.1 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 349.3 187.6 255.1 436.8 0.0 0.0 0.0 0.0

262p01830 - aminomethyltransferase 0.0 0.0 -0.4

78p00300 gcvH glycine cleavage system protein GcvH -0.6 0.4 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 107.0 122.5 100.3 118.8 0.0 0.0 0.0 0.0

78p00310 gcvP glycine dehydrogenase -0.2 0.6 0.7 1.5 -1.0 -1.1 0.0 0.0 0.0 0.0 270.6 232.9 76.0 49.7 359.3 291.8 0.0 0.0

c11870 glyA serine hydroxymethyltransferase GlyA 0.4 -0.2 -1.0 -1.2 -1.1 -1.2 65.7 57.3 41.5 70.5 440.0 430.7 610.8 469.3 221.8 115.0 0.0 0.0

Transkriptom n -Fold change 

(relative to wild type at 1/2 

ODmax)

Δ262 mutant

Identification metascore     

Exoproteom

Identification metascore       

Membrane fraction

Wild typeΔ262 mutant Δ262 mutant Wild type Δ262 mutant Wild typeΔ262 mutant

Proteom (soluble) n -Fold 

change (relative to wild type at 

1/2 ODmax) 2D-DIGE

Identification metascore            

Shotgun (soluble) fraction
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c24850 - hypothetical protein 0.1 1.4 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.3 0.0 0.0 0.0 0.0 0.0

c23770 tdcG L-serine dehydratase TdcG 0.3 0.9 0.3

Prolin

c25580 - glycine betaine/L-proline transport system permease protein 0.3 0.1 -0.2

c25590 - glycine betaine/L-proline transport system, ATP binding subunit 0.1 0.2 -0.2

c11750 putA bifunctional proline dehydrogenase/pyrroline-5-carboxylate dehydrogenase 0.3 -0.8 -1.4 -1.3 -1.9 -1.9 376.9 505.3 121.6 0.0 265.7 163.9 381.9 0.0 170.5 210.7 0.0 0.0

Phenylalanine

c02610 livG high-affinity branched-chain amino acid transport ATP-binding protein LivG 0.5 0.5 -0.7 0.0 0.0 0.0 303.5 295.4 273.4 291.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12630 - high-affinity branched-chain amino acid transport ATP-binding protein 0.6 1.6 0.8 1.1 1.9 1.2 151.2 105.1 110.0 209.3 0.0 124.9 0.0 66.4 0.0 0.0 0.0 0.0

c12640 - high-affinity branched-chain amino acid transport ATP-binding protein 0.6 1.9 0.9 1.1 1.7 1.1 192.6 48.9 0.0 104.3 132.1 190.2 35.5 56.3 0.0 0.0 0.0 0.0

c12650 - high-affinity branched-chain amino acid transport system permease protein 0.7 2.1 1.0 0.0 0.0 0.0 203.2 165.1 107.3 230.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12660 - high-affinity branched-chain amino acid transport system permease protein 0.8 2.0 0.6 0.0 0.0 0.0 210.2 155.3 175.1 190.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12670 - hypothetical protein 0.5 2.2 0.4 0.0 0.0 0.0 60.8 0.0 0.0 0.0 95.6 142.9 125.0 121.7 618.4 410.6 130.9 264.1

c29420 tyrB aromatic-amino-acid aminotransferase TyrB 0.1 0.2 -0.2 1.4 1.7 -1.1 175.5 206.5 90.2 299.5 989.8 980.8 1035.3 1058.6 1704.6 1227.7 133.3 130.0

c04490 iorAB indolepyruvate oxidoreductase -0.9 -0.6 0.9 0.0 0.0 0.0 1393.2 1669.8 993.4 171.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04080 paaA phenylacetic acid degradation protein PaaA -0.7 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 129.3 0.0 0.0 0.0 0.0 0.0

c04070 paaB phenylacetic acid degradation protein PaaB -1.1 -0.1 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 55.9 0.0 0.0 0.0 0.0 0.0

c04060 paaC phenylacetic acid degradation protein PaaC -1.3 -0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.3 0.0 155.9 74.5 120.8 0.0 0.0 0.0

c04050 paaD phenylacetic acid degradation protein PaaD -1.1 -1.0 -0.5

c04040 paaE phenylacetic acid degradation NADH oxidoreductase PaaE -1.5 -0.6 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 76.5 119.7 0.0 0.0 0.0 0.0

c26820 paaG enoyl-CoA hydratase 0.2 0.6 -0.9

c26830 paaZ phenylacetic acid degradation protein PaaZ 1.6 1.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 226.4 332.7 0.0 0.0

c04090 paaJ beta-ketoadipyl-CoA thiolase PaaJ -0.7 -0.7 -0.1 -1.4 -1.3 1.3 0.0 0.0 32.8 0.0 272.9 252.5 567.8 785.8 785.4 375.6 0.0 0.0

c36500 - enoyl-CoA hydratase/isomerase 0.1 -0.8 -1.2 1.0 1.2 1.1 107.2 0.0 0.0 59.7 339.2 327.5 386.6 341.3 439.6 373.9 0.0 0.0

c01220 - 3-hydroxybutyryl-CoA dehydrogenase 0.1 -0.4 -0.6 1.0 1.3 1.2 146.9 83.5 0.0 209.1 319.0 284.4 238.2 298.7 203.8 169.5 0.0 0.0

Tryptophan

c09970 kynA tryptophan 2,3-dioxygenase KynA 0.3 0.4 0.4

c29640 - hypothetical protein 0.1 -0.5 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 87.9 0.0 0.0 0.0

c09980 kynU kynureninase KynU 0.0 0.3 -1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.9 142.8 59.3 0.0 169.9 141.3 0.0 0.0

c30420 ald alanine dehydrogenase Ald 0.5 0.2 1.1 1.3 1.5 1.8 0.0 0.0 0.0 138.3 990.3 907.6 1086.5 1103.9 991.7 911.1 0.0 0.0

c23440 - benzoate-CoA ligase 0.3 0.8 0.2

c23450 acdA2 acyl-CoA dehydrogenase AcdA 0.3 0.4 0.0 0.0 0.0 0.0 107.5 39.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c23460 - enoyl-CoA hydratase 0.1 0.8 0.1

c23480 - D-beta-hydroxybutyrate dehydrogenase 0.1 0.1 -0.1

c23490 - NADH:flavin oxidoreductase/NADH oxidase, containing FAD binding domain 0.4 0.4 -0.1

Alanine

78p00280 - sodium/alanine symporter -0.2 0.2 0.5 0.0 0.0 0.0 427.6 588.4 303.8 263.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07110 - sodium/alanine symporter 0.3 -0.8 -0.7 0.0 0.0 0.0 506.9 579.7 520.2 462.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30420 ald alanine dehydrogenase Ald 0.5 0.2 1.1 1.3 1.5 1.8 0.0 0.0 0.0 138.3 990.3 907.6 1086.5 1103.9 991.7 911.1 0.0 0.0

Tyrosine

c29420 tyrB aromatic-amino-acid aminotransferase TyrB 0.1 0.2 -0.2 1.4 1.7 -1.1 175.5 206.5 90.2 299.5 989.8 980.8 1035.3 1058.6 1704.6 1227.7 133.3 130.0

c07610 hpd 4-hydroxyphenylpyruvate dioxygenase -2.3 -1.8 0.9 -5.5 -6.4 1.8 43.3 76.5 159.1 381.2 294.3 195.6 1025.7 1194.1 245.9 105.9 174.5 380.2

c00440 hmgA homogentisate 1,2-dioxygenase HmgA 0.3 -0.3 -1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00380 - maleylacetoacetate isomerase -0.1 0.4 -0.1

c32200 - fumarylacetoacetate hydrolase family protein -0.1 0.8 0.3

c33930 - fumarylacetoacetate hydrolase family protein 0.3 -0.2 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 77.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00430 fah fumarylacetoacetase Fah 1.6 2.0 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 104.9 54.6 0.0 0.0 65.8 0.0 0.0 0.0

Lysin

c11650 Ldc lysine/ornithine decarboxylase -0.4 0.8 0.4 0.0 0.0 0.0 214.8 116.1 197.3 316.6 374.2 352.5 344.3 471.6 0.0 0.0 0.0 0.0

c34400 - class III aminotransferase -0.5 -1.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 275.8 193.6 371.1 306.2 182.8 80.0 0.0 0.0

c09350 - class III aminotransferase -0.9 -1.2 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 57.7 0.0 293.4 243.8 0.0 0.0 0.0 0.0

c33040 - aldehyde dehydrogenase -0.5 -0.4 -0.3 0.0 0.0 0.0 0.0 115.0 220.6 271.4 619.4 485.9 762.2 807.7 0.0 0.0 0.0 0.0

c33640 - 2-oxoisovalerate dehydrogenase (fused subunits alpha and beta) -0.1 0.2 0.7 0.0 0.0 0.0 0.0 136.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27870 - CoA-transferase, family III -0.5 -1.2 -0.7

c15710 gcdH acyl-CoA dehydrogenase -0.6 -1.3 0.1 -1.1 1.2 1.1 288.1 271.5 97.7 100.6 394.3 224.7 389.8 347.0 0.0 55.2 0.0 0.0

c12020 fadJ fatty acid oxidation complex FadJ subunit alpha 1.5 0.9 -0.2 1.5 1.6 -1.7 52.6 110.6 0.0 0.0 598.7 530.5 493.2 277.2 1295.3 1559.5 0.0 51.9

c36500 - enoyl-CoA hydratase/isomerase 0.1 -0.8 -1.2 1.0 1.2 1.1 107.2 0.0 0.0 59.7 339.2 327.5 386.6 341.3 439.6 373.9 0.0 0.0

c03390 phaB acetoacetyl-CoA reductase PhaB 0.1 1.0 -0.3 1.1 1.8 1.3 193.7 149.3 144.5 161.6 874.6 871.3 904.1 896.0 617.2 458.9 100.8 146.4

c33180 - acetyl-CoA acetyltransferase -0.4 -0.9 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 322.9 334.1 474.7 469.3 296.9 231.9 0.0 0.0

c34350 phbA acetyl-CoA acetyltransferase PhbA 0.4 1.4 -1.0 1.4 2.2 -1.3 235.7 154.0 0.0 0.0 439.2 604.9 354.9 331.1 652.3 487.4 0.0 0.0

c03400 phaA acetyl-CoA acetyltransferase PhaA -0.1 -0.1 -0.7 1.2 1.4 1.4 761.9 669.0 385.6 656.2 1113.4 1317.9 1190.2 1186.8 2030.2 1595.2 241.1 355.0

Arginine
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c11550 - histidine transport system permease protein -0.5 -2.8 -1.8 0.0 0.0 0.0 270.0 361.7 342.1 259.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11560 - arginine transport system permease protein -0.7 -3.0 -2.0 0.0 0.0 0.0 276.3 344.3 331.7 413.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11570 - nopaline-binding periplasmic protein -0.5 -1.8 -1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 155.3 108.4 245.8 209.3 468.2 470.8 463.4 508.0

c11580 occP octopine permease ATP-binding protein P -0.7 -1.6 -1.5 0.0 0.0 0.0 335.6 411.6 535.5 536.9 47.1 97.0 91.8 102.4 0.0 0.0 0.0 0.0

c16370 arcA arginase ArcA 0.3 0.8 -1.1 -1.2 1.1 1.3 0.0 0.0 0.0 0.0 153.1 46.7 212.1 282.7 0.0 67.1 0.0 0.0

c16390 arcB ornithine cyclodeaminase ArcB 0.2 0.7 -0.8 -1.9 -1.2 1.8 0.0 0.0 0.0 0.0 138.9 174.8 270.1 406.6 0.0 0.0 0.0 0.0

c36340 hutH histidine ammonia-lyase HutH 0.5 0.5 0.5

c36320 hutU urocanate hydratase HutU 0.5 0.3 0.3 1.3 1.3 1.1 217.1 110.7 132.8 87.2 336.2 420.1 258.1 400.5 105.5 179.3 0.0 0.0

c36350 hutI imidazolonepropionase HutI -0.1 0.0 0.6

c36330 hutG N-formylglutamate deformylase HutG 0.6 0.0 0.0

c36360 hutF formiminoglutamate deiminase 0.0 0.1 -0.2

c08740 gluD glutamate dehydrogenase 0.1 -0.7 -0.9 -1.1 -1.1 -1.1 387.0 324.4 57.4 360.7 443.0 281.6 599.8 380.4 762.7 671.1 0.0 0.0

c23330 - glutamate dehydrogenase 0.8 1.0 0.8

c27140 - glutamate dehydrogenase 0.7 0.8 0.5

c32480 - glutamate dehydrogenase 0.1 0.9 0.4

Asperagine

c36210 - L-asparaginase II 0.2 -0.5 -0.9

Aspartate

262p02330 - aspartate aminotransferase 1.2

c16840 - aspartate aminotransferase 0.4 -0.1 -0.9

c21250 aatA aspartate aminotransferase AatA 0.5 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 278.8 283.0 239.2 316.4 0.0 0.0 0.0 0.0

c17550 pdhA pyruvate dehydrogenase E1 component subunit alpha -0.1 -0.8 -0.7 1.4 1.6 1.5 0.0 0.0 0.0 0.0 206.3 261.3 168.1 247.6 37.7 168.3 0.0 0.0

c17560 pdhB pyruvate dehydrogenase E1 component subunit beta 0.2 -0.1 0.0 0.0 0.0 0.0 121.8 157.9 0.0 0.0 573.2 528.8 528.7 549.6 568.3 519.1 0.0 0.0

c17570 pdhC dihydrolipoyllysine-residue acetyltransferase component of pyruvate dehydrogenase complex 0.3 0.1 0.4 0.0 0.0 0.0 0.0 111.0 0.0 0.0 420.6 402.8 500.8 373.6 0.0 0.0 0.0 0.0

c23160 - dihydrolipoyllysine-residue acetyltransferase -0.7 -0.7 0.3

78p00260 lpdA dihydrolipoyl dehydrogenase LpdA 0.3 1.7 2.2 0.0 0.0 0.0 79.8 179.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c23190 lpdA3 dihydrolipoyl dehydrogenase LpdA 0.0 -0.3 0.3

c17390 lpdA2 dihydrolipoyl dehydrogenase LpdA 0.0 0.1 0.4 1.2 1.3 1.5 595.9 560.2 239.5 723.0 369.0 259.4 268.0 348.1 562.9 568.1 0.0 0.0

c03550 lpd2 dihydrolipoyl dehydrogenase 2 -0.5 -1.2 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 281.2 164.5 390.8 381.6 537.1 484.7 0.0 0.0

c02180 lpdA1 dihydrolipoyl dehydrogenase LpdA -1.0 -0.1 0.0 0.0 0.0 0.0 344.1 404.5 571.9 694.8 0.0 0.0 0.0 63.6 0.0 0.0 0.0 0.0

c16970 gltA1 citrate synthase GltA -0.1 -0.3 -0.8 0.0 0.0 0.0 317.1 293.2 108.2 232.8 453.0 401.0 442.2 451.1 543.9 425.7 0.0 0.0

c18830 acnA aconitate hydratase AcnA -0.4 0.0 -0.6 -1.1 -1.5 -1.4 0.0 0.0 0.0 0.0 826.1 536.2 856.0 801.9 1518.3 1505.3 119.0 163.7

c28340 icd isocitrate dehydrogenase -0.2 -1.2 0.4 1.0 -1.1 1.2 0.0 0.0 0.0 0.0 1443.4 1193.3 1509.1 1488.1 2181.3 2132.0 165.2 111.7

c03590 sucB dihydrolipoyllysine-residue succinyltransferase component of 2-oxoglutarate dehydrogenase complex -0.9 -1.5 -0.6 0.0 0.0 0.0 83.8 302.4 308.8 204.9 677.0 494.8 738.5 623.5 486.4 248.0 0.0 0.0

c03600 sucA 2-oxoglutarate dehydrogenase E1 component SucA -0.9 -1.5 -0.8 0.0 0.0 0.0 50.9 124.4 33.4 0.0 272.9 146.4 438.3 237.3 119.7 140.5 0.0 0.0

c03550 lpd2 dihydrolipoyl dehydrogenase 2 -0.5 -1.2 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 281.2 164.5 390.8 381.6 537.1 484.7 0.0 0.0

c03610 sucD succinyl-CoA ligase [ADP-forming] subunit alpha -0.5 -0.9 -0.7 -1.1 1.0 -1.1 0.0 81.3 86.4 57.4 534.3 400.0 516.2 468.2 660.6 465.7 90.2 113.5

c03630 sucC succinyl-CoA ligase subunit beta -0.6 -1.3 -1.1 -1.1 -1.1 -1.1 166.7 129.6 99.0 152.7 704.1 619.4 807.9 723.4 1368.8 974.7 0.0 111.8

c03740 sdhC succinate dehydrogenase cytochrome b556 subunit -0.6 -2.0 -2.0 0.0 0.0 0.0 55.9 96.2 125.6 112.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03760 sdhA succinate dehydrogenase flavoprotein subunit -0.6 -1.5 -1.4 1.1 1.5 -1.5 197.9 103.9 66.8 248.1 773.2 591.4 848.6 696.4 42.2 0.0 0.0 0.0

c03780 sdhB succinate dehydrogenase iron-sulfur subunit -0.9 -1.8 -1.6 -1.1 -1.4 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03750 sdhD succinate dehydrogenase hydrophobic membrane anchor subunit -0.5 -1.7 -2.1 0.0 0.0 0.0 50.1 0.0 47.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13520 fumC fumarate hydratase class II -0.3 -0.8 -0.2 1.0 1.0 1.2 99.0 66.5 0.0 0.0 546.2 526.1 588.7 526.8 894.9 730.4 0.0 0.0

c03650 mdh malate dehydrogenase -0.1 -1.9 -2.1 0.0 0.0 0.0 220.2 284.3 76.2 114.6 1368.7 1261.9 1432.6 1391.6 1726.5 1380.5 508.4 550.4

c03870 - crotonyl-CoA reductase 0.2 0.6 -0.8

c03710 - hypothetical protein 0.3 0.5 -0.7

c30490 - citrate lyase subunit beta -0.1 -0.5 -2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.8 0.0 0.0 0.0 0.0

c09900 glcB malate synthase GlcB -0.1 0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 61.6 184.3 406.4 0.0 0.0

c10370 nuoA NADH-quinone oxidoreductase NuoA 0.3 -0.2 -1.2 0.0 0.0 0.0 90.8 114.8 114.5 108.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10380 nuoB NADH-quinone oxidoreductase subunit B 0.3 -0.4 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 148.3 144.9 171.3 72.3 0.0 0.0 0.0 0.0

c10390 nuoC NADH-quinone oxidoreductase subunit C -0.1 -1.0 -1.3 0.0 0.0 0.0 329.0 277.6 155.9 455.3 293.9 320.3 310.8 295.6 223.5 173.8 0.0 0.0

c10400 nuoD NADH-quinone oxidoreductase subunit D -0.2 -0.9 -1.3 0.0 0.0 0.0 208.3 210.9 42.3 210.4 347.6 137.3 276.3 139.1 0.0 0.0 0.0 0.0

c10410 nqo2 NADH-quinone oxidoreductase chain 2 -0.1 -0.9 -1.1 0.0 0.0 0.0 173.1 134.5 87.5 438.2 343.5 164.2 349.9 175.6 295.7 125.5 0.0 0.0

c10430 nuoF NADH-quinone oxidoreductase subunit F -0.2 -0.9 -1.1 -1.0 -1.2 -1.4 134.1 151.6 126.7 117.6 148.4 55.0 266.3 88.2 0.0 0.0 0.0 0.0

c10460 nuoG NADH-quinone oxidoreductase subunit G -0.2 -0.8 -0.9 1.2 1.1 -1.3 82.7 51.8 0.0 338.5 727.0 371.2 651.7 243.7 897.5 829.0 0.0 0.0

Histidine

TCA cycle

Ethylmalonyl-CoA pathway

Pyrovate decarboxylation to acetyl CoA

Energy metabolismus
Respiratory chain
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c10480 nuoH NADH-quinone oxidoreductase subunit H -0.4 -1.3 -1.1 0.0 0.0 0.0 490.4 574.2 522.0 503.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10490 nuoI NADH-quinone oxidoreductase subunit I 0.0 -0.8 -1.0 0.0 0.0 0.0 187.9 234.3 180.3 234.3 112.0 57.6 156.8 141.1 43.1 0.0 0.0 0.0

c10510 nuoJ NADH-quinone oxidoreductase subunit J -0.3 -1.6 -1.5 0.0 0.0 0.0 141.5 220.2 174.0 189.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10520 nuoK NADH-quinone oxidoreductase subunit K -0.3 -1.7 -1.6 0.0 0.0 0.0 213.4 216.5 195.3 210.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10530 nuoL NADH-quinone oxidoreductase subunit L -0.2 -1.1 -1.2 0.0 0.0 0.0 285.1 280.9 267.7 258.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10540 nuoM NADH-quinone oxidoreductase subunit M -0.2 -1.0 -1.0 0.0 0.0 0.0 185.4 193.1 186.0 170.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10550 nuoN NADH-quinone oxidoreductase subunit N -0.1 -0.9 -1.0 0.0 0.0 0.0 572.7 587.9 412.0 354.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c25750 nuoEF NADH-quinone oxidoreductase subunits E/F (fused) 1.2 1.9 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03740 sdhC succinate dehydrogenase cytochrome b556 subunit -0.6 -2.0 -2.0 0.0 0.0 0.0 55.9 96.2 125.6 112.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03750 sdhD succinate dehydrogenase hydrophobic membrane anchor subunit -0.5 -1.7 -2.1 0.0 0.0 0.0 50.1 0.0 47.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03760 sdhA succinate dehydrogenase flavoprotein subunit -0.6 -1.5 -1.4 1.1 1.5 -1.5 197.9 103.9 66.8 248.1 773.2 591.4 848.6 696.4 42.2 0.0 0.0 0.0

c03780 sdhB succinate dehydrogenase iron-sulfur subunit -0.9 -1.8 -1.6 -1.1 -1.4 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01910 - NADH:flavin oxidoreductase / NADH oxidase 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 80.8 238.8 0.0 0.0 0.0 0.0

c12560 - NADH ubiquinone oxidoreductase subunit NDUFA12 0.3 -0.3 -0.8 1.2 1.7 1.4 414.9 383.1 441.4 316.1 42.4 50.9 48.6 59.7 46.2 0.0 0.0 0.0

c24650 - NADPH-dependent FMN reductase -0.3 -1.0 -1.0 0.0 0.0 0.0 91.9 87.1 97.4 64.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c23490 - NADH:flavin oxidoreductase/NADH oxidase, containing FAD binding domain 0.4 0.4 -0.1

c25310 - NADH oxidoreductase 0.8 0.7 0.0

c30220 - NADH pyrophosphatase 0.4 0.1 -0.7

c32000 - cytochrome c -0.1 1.4 -0.4 1.5 2.7 1.1 0.0 0.0 0.0 0.0 119.1 99.4 77.5 91.3 206.9 167.3 66.2 89.9

c33980 petC cytochrome c1 0.1 0.5 0.0 0.0 0.0 0.0 451.0 468.9 462.8 434.2 0.0 0.0 34.9 0.0 58.8 127.1 0.0 0.0

c33990 petB cytochrome b 0.1 0.2 -0.2 0.0 0.0 0.0 543.5 452.2 475.3 435.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26050 - cytochrome b561 0.7 1.6 2.0

c34000 petA ubiquinol-cytochrome c reductase iron-sulfur subunit -0.4 -0.7 -0.9 1.5 1.6 -1.7 203.3 239.3 143.6 184.1 130.2 150.0 150.0 55.8 42.0 0.0 0.0 0.0

c06250 ctaC cytochrome c oxidase subunit 2 -0.6 -0.2 -0.1 0.0 0.0 0.0 460.1 477.7 383.3 282.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06280 ctaG cytochrome c oxidase assembly protein CtaG -0.3 -0.2 -0.4 0.0 0.0 0.0 0.0 52.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06290 ctaE cytochrome c oxidase subunit 3 -0.3 -0.4 -0.9

c06710 ctaD cytochrome c oxidase subunit 1-beta -0.2 0.2 -0.3 0.0 0.0 0.0 495.7 394.7 225.7 258.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30040 ccoS cytochrome oxidase maturation protein CcoS -0.2 0.9 0.4 0.0 0.0 0.0 0.0 0.0 0.0 58.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30070 ccoG cytochrome c accessory protein CcoG 0.3 0.1 -0.6 0.0 0.0 0.0 908.4 1018.8 848.6 711.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30090 ccoP cytochrome c oxidase subunit 3 -0.3 0.3 -0.3 0.0 0.0 0.0 133.1 104.4 172.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30100 cccQ cytochrome c oxidase subunit 4 -0.4 0.2 -0.8

c30110 ccoO cytochrome c oxidase subunit 2 -0.4 -0.2 -1.2 0.0 0.0 0.0 94.0 98.2 105.1 89.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30120 ccoN cytochrome c oxidase subunit 1 0.0 -0.9 -1.6 0.0 0.0 0.0 70.5 104.2 134.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30190 cycM cytochrome c-552 0.0 -0.2 -0.6 0.0 0.0 0.0 131.4 62.9 0.0 0.0 141.6 118.0 101.3 0.0 0.0 0.0 0.0 0.0

c00700 atpI ATP synthase protein I -0.8 -0.8 -0.4 0.0 0.0 0.0 0.0 41.3 32.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00710 atpB ATP synthase subunit a -0.4 -1.8 -0.5 0.0 0.0 0.0 243.7 308.5 239.0 372.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00720 atpE ATP synthase subunit C -0.6 -1.3 -0.4

c00730 atpX ATP synthase subunit B' -0.3 -2.4 -0.5 0.0 0.0 0.0 930.6 1026.8 1170.0 1011.9 91.6 99.5 105.4 69.2 0.0 102.6 0.0 0.0

c00740 atpF ATP synthase subunit B -0.7 -2.1 -0.5 0.0 0.0 0.0 1390.0 1423.0 1503.4 1495.2 46.8 0.0 99.1 0.0 0.0 0.0 0.0 0.0

c25080 atpC ATP synthase subunit epsilon -0.2 -1.1 -0.3 0.0 0.0 0.0 328.7 356.9 524.9 452.8 303.7 278.9 290.2 315.8 0.0 0.0 0.0 0.0

c25090 atpD ATP synthase subunit beta -0.2 -1.3 -0.3 -1.1 -1.2 -1.2 1554.5 1357.1 1397.9 1839.9 1434.4 1401.1 1503.0 1458.3 1326.2 1317.7 437.7 631.3

c25100 atpG ATP synthase subunit gamma -0.2 -1.7 -0.6 0.0 0.0 0.0 1806.5 1839.1 1832.4 1891.0 606.0 527.9 618.6 604.4 168.1 165.0 0.0 0.0

c25110 atpA ATP synthase subunit alpha -0.1 -1.2 -0.5 -1.1 -1.2 -1.1 852.5 803.1 643.5 1295.5 1343.7 1064.1 1379.6 1286.8 1049.0 1098.1 0.0 56.2

c25120 atpH ATP synthase subunit delta -0.8 -2.3 -1.2 -1.1 -1.2 -1.1 577.6 464.7 417.3 712.2 603.5 411.1 638.8 670.0 118.0 135.6 0.0 0.0

Transporter
262p00090 - exopolysaccharide biosynthesis transport protein 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 148.4 118.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00300 - ABC transporter, extracellular solute-binding protein 0.0 0.0 1.2

262p00310 gsiC glutathione transport system permease GsiC 0.0 0.0 1.6

262p00320 - ABC transporter, inner membrane component 0.0 0.0 0.8

262p00330 - oligopeptide ABC transporter, ATP binding protein 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 35.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00340 - oligopeptide ABC transporter, ATP binding protein 0.0 0.0 1.0

262p00430 xylF D-xylose-binding periplasmic protein XylF 0.0 0.0 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 140.5 150.2 0.0 0.0 253.7 349.4

262p00440 xylH xylose transport system permease protein XylH 0.0 0.0 1.4 0.0 0.0 0.0 0.0 0.0 0.0 73.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00450 - sugar ABC transporter ATP-binding protein 0.0 0.0 1.5

262p00580 - polysaccharide biosynthesis/export protein 0.0 0.0 -0.5 0.0 0.0 0.0 0.0 0.0 1269.3 1371.2 0.0 0.0 0.0 0.0 0.0 0.0 852.9 703.5

262p00870 - ABC transporter, extracellular solute-binding protein 0.0 0.0 0.6 -9.4 -10.5 1.1 0.0 0.0 144.2 135.9 0.0 0.0 406.2 410.6 0.0 0.0 438.9 1031.3

262p00880 - ABC transporter, integral inner membrane component 0.0 0.0 0.9 0.0 0.0 0.0 0.0 0.0 0.0 139.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00890 - ABC transporter, integral inner membrane component 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 91.3 56.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00900 - ABC transporter ATP-binding protein 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 96.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01000 dppF dipeptide transport ATP-binding protein DppF 0.0 0.0 -1.0 0.0 0.0 0.0 0.0 0.0 112.9 81.1 0.0 0.0 101.9 0.0 0.0 0.0 0.0 0.0

262p01010 dppD dipeptide transport ATP-binding protein DppD 0.0 0.0 -2.3 0.0 0.0 0.0 0.0 0.0 0.0 55.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01020 dppC dipeptide transport system permease DppC 0.0 0.0 -2.4 0.0 0.0 0.0 0.0 0.0 490.4 345.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01030 dppB dipeptide transport system permease DppB 0.0 0.0 -2.8 0.0 0.0 0.0 0.0 0.0 842.1 628.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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262p01040 dppA periplasmic dipeptide transport protein precursor (dipeptide-binding protein) (DBP) 0.0 0.0 -5.3 0.0 0.0 0.0 0.0 0.0 54.2 0.0 0.0 0.0 1244.6 877.5 0.0 0.0 1656.7 1765.0

262p01440 - BCCT transporter 0.0 0.0 1.1

262p01600 - ABC transporter, ATP binding protein 0.0 0.0 3.5 0.0 0.0 0.0 0.0 0.0 0.0 207.3 0.0 0.0 0.0 86.9 0.0 0.0 0.0 0.0

262p01610 - ABC transporter permease 0.0 0.0 3.3 0.0 0.0 0.0 0.0 0.0 65.9 749.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01700 - ABC transporter, solute-binding protein 0.0 0.0 0.1 -1.7 -1.2 1.2 0.0 0.0 0.0 0.0 0.0 0.0 110.3 108.9 0.0 0.0 399.6 469.2

262p01710 - glutathione transport system permease protein 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 293.7 347.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01720 - glutathione transport system permease protein 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 315.6 463.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p01730 - glutathione import ATP-binding protein 0.0 0.0 0.8

262p01740 - peptide ABC transporter ATP-binding protein 0.0 0.0 0.6

262p02180 modA molybdate-binding periplasmic protein ModA 0.0 0.0 0.3

262p02190 modB molybdenum transport system permease protein ModB 0.0 0.0 -0.3

262p02200 modC molybdenum import ATP-binding protein ModC 0.0 0.0 -0.6

262p02220 - ABC transporter substrate-binding protein 0.0 0.0 3.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 125.7

262p02240 znuC zinc import ATP-binding protein ZnuC 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 208.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p02250 znuB high-affinity zinc uptake system membrane protein ZnuB 0.0 0.0 1.7

262p02270 - hypothetical protein 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 207.5 196.1

262p02350 hisP histidine transport ATP-binding protein HisP 0.0 0.0 0.6

262p02370 hisQ histidine transport system permease protein HisQ 0.0 0.0 -0.3

262p02380 hisM histidine transport system permease protein HisM 0.0 0.0 -0.7

65p00030 - type I secretion system ATPase 1.0 1.0 1.0

65p00110 - amino-acid ABC transporter, periplasmic solute-binding protein -4.3 -4.9 -0.6 0.0 0.0 0.0 0.0 0.0 82.2 0.0 0.0 0.0 313.7 301.7 627.7 425.7 840.7 1093.6

65p00120 - amino-acid ABC transporter, permease protein -3.9 -3.9 -0.8 0.0 0.0 0.0 0.0 0.0 378.8 351.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

65p00130 - amino-acid ABC transporter, ATP-binding protein -3.1 -3.8 -0.9 0.0 0.0 0.0 0.0 53.4 709.4 879.0 0.0 0.0 126.6 46.1 0.0 0.0 0.0 0.0

65p00200 - polysaccharide biosynthesis/export protein -0.2 -0.6 -0.9 0.0 0.0 0.0 1274.4 1203.0 1380.7 1431.0 0.0 0.0 0.0 0.0 576.8 552.6 675.6 628.7

65p00330 - type I secretion system ATPase -0.4 -0.9 -0.5 0.0 0.0 0.0 299.3 787.3 470.6 386.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

65p00400 - ABC transporter ATP-binding protein -0.3 -0.3 -0.3 0.0 0.0 0.0 165.5 119.3 112.4 105.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

65p00420 - ABC type transporter 0.3 0.5 3.3 0.0 0.0 0.0 0.0 113.1 117.2 78.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

78p00110 - transporter, MFS family 0.1 0.6 0.6 0.0 0.0 0.0 183.1 65.8 97.1 60.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

78p00160 - sugar-binding periplasmic protein 0.4 1.0 0.8

78p00360 - ferrichrome transport ATP-binding protein 0.5 -0.8 -0.1

78p00370 - ABC transporter permease 0.1 -1.4 -0.5

78p00380 - ABC transporter permease 0.2 -1.1 -0.1

78p00390 - periplasmic binding protein 0.5 -0.9 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 101.8 177.3 0.0 85.9 357.4 512.3 93.6 409.1

78p00460 - ABC transporter, transmembrane ATP-binding protein 0.6 -0.3 1.3 0.0 0.0 0.0 593.4 736.1 70.9 853.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

78p00520 - secretion protein, HylD family 0.9 2.0 -0.5 0.0 0.0 0.0 0.0 86.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00290 proW glycine betaine/L-proline transport system permease ProW -0.1 -0.4 0.9

c01120 - sulfite exporter tauE/safE-like protein -0.1 0.9 0.0

c01130 - cation efflux pump 0.4 0.6 0.2

c01980 bztA glutamate/glutamine/aspartate/asparagine-binding protein BztA 0.9 -1.0 -1.9 3.3 1.7 -2.0 292.3 292.3 56.7 82.1 612.7 518.7 471.8 380.8 1403.4 1386.3 1191.8 1252.9

c01990 bztB glutamate/glutamine/aspartate/asparagine transport system permease BztB 0.4 -1.6 -2.4 0.0 0.0 0.0 1007.9 1003.8 658.7 452.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02000 bztC glutamate/glutamine/aspartate/asparagine transport system permease BztC 1.2 -1.0 -2.4 0.0 0.0 0.0 554.9 564.8 514.7 436.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02010 bztD glutamate/glutamine/aspartate/asparagine transport ATP-binding protein BztD 1.0 -0.8 -1.8 0.0 0.0 0.0 758.4 932.6 642.1 519.7 325.4 274.0 81.3 0.0 0.0 0.0 0.0 0.0

c02400 - major facilitator superfamily transporter -5.4 -4.9 0.2 0.0 0.0 0.0 0.0 0.0 753.7 696.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02430 - HlyD family type I secretion membrane fusion protein -0.2 -1.0 -0.8 0.0 0.0 0.0 427.2 487.2 461.8 365.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02440 - ATP-binding/permease fusion ABC transporter -0.4 -0.8 -0.7 0.0 0.0 0.0 114.4 296.9 106.9 132.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02450 - outer membrane efflux protein -0.2 -0.5 -0.5 0.0 0.0 0.0 0.0 0.0 182.6 0.0 0.0 0.0 0.0 0.0 248.9 72.7 112.0 50.8

c02590 livH high-affinity branched-chain amino acid transport system permease protein LivH 0.0 -0.2 -1.5

c02600 livM high-affinity branched-chain amino acid transport system permease protein LivM 0.5 0.5 -1.4 0.0 0.0 0.0 52.7 108.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02610 livG high-affinity branched-chain amino acid transport ATP-binding protein LivG 0.5 0.5 -0.7 0.0 0.0 0.0 303.5 295.4 273.4 291.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02620 livF high-affinity branched-chain amino acid transport ATP-binding protein LivF 0.5 0.7 -0.9 0.0 0.0 0.0 94.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02830 - ABC transporter ATP-binding protein 0.2 -0.1 1.0 0.0 0.0 0.0 32.8 0.0 0.0 358.3 0.0 63.6 0.0 93.6 0.0 0.0 0.0 0.0

c02840 - inner membrane transport permease -0.1 -0.1 0.9 0.0 0.0 0.0 117.0 107.6 80.4 80.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03090 - secretion protein -2.5 -1.4 0.4 0.0 0.0 0.0 583.0 753.6 1407.7 1567.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03100 - aminoglycoside efflux pump -2.1 -0.7 0.3 0.0 0.0 0.0 325.9 612.5 1793.0 1735.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03210 - branched-chain amino acid transport protein azlD-like protein 0.7 0.5 -0.2

c03210 - branched-chain amino acid transport protein azlD-like protein 0.7 0.5 -0.2

c03220 - branched-chain amino acid transport protein azlC-like protein 0.3 -0.2 -0.6

c03500 ftsE cell division ATP-binding protein FtsE 0.1 -0.5 -0.7

c03960 rbsA1 ribose import ATP-binding protein RbsA -0.4 -1.3 -1.5 0.0 0.0 0.0 1026.9 1425.1 1383.1 1001.7 92.6 0.0 78.8 0.0 0.0 0.0 0.0 0.0

c04190 phoD phosphate uptake ABC transporter periplasmic solute-binding protein PhoD 0.0 10.3 1.2 -1.3 24.1 1.1 0.0 0.0 0.0 0.0 0.0 593.4 0.0 0.0 0.0 120.4 0.0 0.0

c04200 phoE phosphate uptake ABC transporter permease protein PhoE 1.6 6.4 1.0 0.0 0.0 0.0 55.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04210 phoT phosphate uptake ABC transporter permease protein PhoT 1.6 7.8 1.0 0.0 0.0 0.0 206.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04420 gsiD1 glutathione transport system permease protein GsiD -0.6 -1.6 -1.2 0.0 0.0 0.0 170.5 102.6 172.9 246.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04450 gsiA1 glutathione import ATP-binding protein GsiA -0.4 -0.9 -0.8 0.0 0.0 0.0 0.0 77.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04520 - ABC transporter cyclic nucleotide-binding protein -0.1 0.1 -0.1 0.0 0.0 0.0 306.7 297.0 414.9 363.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04760 - magnesium and cobalt efflux protein corC-like protein 0.1 0.4 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 47.1 0.0 0.0 0.0 0.0 0.0 0.0

c05190 - ABC transporter, inner membrane component 0.7 0.9 0.4

c05200 - ABC transporter, inner membrane component 1.3 1.3 0.0

c05230 - ABC transporter, extracellular solute-binding protein 0.7 0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 154.6 89.1 0.0 0.0

c05910 exbD biopolymer transport protein ExbD -0.5 -0.3 0.5 0.0 0.0 0.0 98.4 54.4 68.2 113.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06090 - type II secretion system protein F-like protein 0.1 1.4 1.2
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c06100 - type II secretion system protein F-like protein 0.2 1.3 1.1 0.0 0.0 0.0 0.0 0.0 50.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06140 - bacterial type II/III secretion system protein 0.5 0.2 -0.4 0.0 0.0 0.0 288.1 340.8 268.9 108.8 0.0 0.0 0.0 0.0 677.1 435.3 514.1 191.2

c06350 - MFS-type transporter -0.2 -0.5 -0.4 0.0 0.0 0.0 0.0 156.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06390 - sulfate transporter -0.7 -1.2 -1.2 0.0 0.0 0.0 218.8 252.7 149.0 217.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06790 - peptide ABC transporter permease 1.0 1.2 1.0

c06800 dppC1 dipeptide transport system permease DppC -0.5 0.2 0.4

c06810 dppD1 dipeptide transport ATP-binding protein DppD 0.0 0.0 0.0 -2.9 -1.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c06820 dppF dipeptide transport ATP-binding protein DppF 0.2 0.4 0.4

c07310 - binding protein dependent transport system permease 0.3 1.4 1.2 0.0 0.0 0.0 127.8 99.7 154.1 168.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07320 - sugar ABC transporter ATP-binding protein 0.0 1.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 61.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07400 - binding protein dependent transport system permease 0.3 1.0 0.6 0.0 0.0 0.0 48.8 0.0 53.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07410 - binding protein dependent transport system permease 0.5 1.4 0.9 0.0 0.0 0.0 0.0 0.0 0.0 69.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07420 - extracellular solute-binding protein 0.5 1.5 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 47.5 34.9 290.1 233.8 250.8 281.4

c07440 - ABC transporter ATP-binding protein -0.1 1.1 0.7 0.0 0.0 0.0 78.4 114.0 101.5 190.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07580 kefC glutathione-regulated potassium-efflux system protein KefC -0.4 -0.2 -0.1 0.0 0.0 0.0 224.0 224.9 144.4 241.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07760 dctM1 TRAP transporter, subunit DctM 1.0 1.0 0.0

c07770 dctQ1 TRAP transporter, subunit DctQ 2.0 1.6 0.0

c07780 dctP1 TRAP transporter, subunit DctP 0.7 0.9 0.4

c07860 aglE alpha-glucosides-binding periplasmic protein AglE 0.3 0.6 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 176.2 167.4 106.8 267.4

c07870 aglF alpha-glucoside transport system permease protein AglF 0.6 0.8 0.0 0.0 0.0 0.0 73.5 0.0 44.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07880 aglG alpha-glucoside transport system permease protein AglG 0.3 0.7 0.0

c07900 aglK alpha-glucoside transport ATP-binding protein AglK 0.1 0.7 0.3 0.0 0.0 0.0 94.9 69.1 42.8 84.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07970 - membrane transport protein -0.6 -1.4 -0.9

c08350 - MFS-type transporter 1.1 0.8 -0.5

c08880 kpsC capsule polysaccharide export protein KpsC -0.3 -0.1 -0.3 0.0 0.0 0.0 75.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c08890 - capsule polysaccharide export outer membrane protein 0.3 0.1 -0.2 0.0 0.0 0.0 1392.7 1274.0 1306.9 1380.9 0.0 0.0 0.0 0.0 1517.0 1578.9 1552.2 1405.4

c08900 kpsS capsule polysaccharide export protein KpsS 0.6 0.4 -0.3

c10100 gsiD2 glutathione transport system permease protein GsiD -0.1 -0.7 -1.1 0.0 0.0 0.0 310.8 277.2 246.1 261.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10110 gsiC1 glutathione transport system permease GsiC -0.2 -1.2 -1.7 0.0 0.0 0.0 414.4 385.6 397.8 307.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10130 gsiA2 glutathione import ATP-binding protein GsiA 0.0 0.0 -0.3 1.0 1.1 -1.3 439.2 397.8 146.2 178.3 196.8 162.9 153.5 92.6 0.0 0.0 0.0 0.0

c10860 - ABC transporter, ATP binding protein 0.0 -0.4 -0.9 0.0 0.0 0.0 237.5 280.3 463.8 326.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10870 - hypothetical protein 0.0 -1.0 -0.9 0.0 0.0 0.0 639.8 572.7 489.8 531.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11550 - histidine transport system permease protein -0.5 -2.8 -1.8 0.0 0.0 0.0 270.0 361.7 342.1 259.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11560 - arginine transport system permease protein -0.7 -3.0 -2.0 0.0 0.0 0.0 276.3 344.3 331.7 413.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12570 - hypothetical protein 0.2 -0.8 -1.1 0.0 0.0 0.0 283.9 291.0 276.7 290.5 86.6 88.4 69.6 49.6 0.0 0.0 0.0 0.0

c12630 - high-affinity branched-chain amino acid transport ATP-binding protein 0.6 1.6 0.8 1.1 1.9 1.2 151.2 105.1 110.0 209.3 0.0 124.9 0.0 66.4 0.0 0.0 0.0 0.0

c12640 - high-affinity branched-chain amino acid transport ATP-binding protein 0.6 1.9 0.9 1.1 1.7 1.1 192.6 48.9 0.0 104.3 132.1 190.2 35.5 56.3 0.0 0.0 0.0 0.0

c12650 - high-affinity branched-chain amino acid transport system permease protein 0.7 2.1 1.0 0.0 0.0 0.0 203.2 165.1 107.3 230.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12660 - high-affinity branched-chain amino acid transport system permease protein 0.8 2.0 0.6 0.0 0.0 0.0 210.2 155.3 175.1 190.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12670 - hypothetical protein 0.5 2.2 0.4 0.0 0.0 0.0 60.8 0.0 0.0 0.0 95.6 142.9 125.0 121.7 618.4 410.6 130.9 264.1

c12860 - taurine import ATP-binding protein -0.9 0.4 -0.8 0.0 0.0 0.0 86.8 88.9 99.6 126.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12870 - ABC transporter permease -1.1 -0.1 -1.5 0.0 0.0 0.0 167.7 276.0 283.4 248.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12880 - ABC transporter permease -1.0 -0.2 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 64.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12970 dctQ2 TRAP transporter, subunit DctQ -0.2 -0.8 -1.9 0.0 0.0 0.0 510.4 515.0 397.0 405.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12980 dctM2 TRAP transporter, subunit DctM -0.1 -0.4 -1.5 0.0 0.0 0.0 136.4 87.3 100.6 114.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13120 dctQ3 TRAP transporter, subunit DctQ 0.1 0.9 0.5

c13130 dctM3 TRAP transporter, subunit DctM 0.1 0.9 0.2 0.0 0.0 0.0 45.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13140 - TRAP transporter extracellular solute binding protein, family 7 0.1 0.2 -0.4 0.0 0.0 0.0 39.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.8 0.0 75.0 49.4

c13180 - ABC transporter ATP-binding protein 0.3 1.4 0.5

c13190 - ABC transporter permease 0.3 1.2 0.5 0.0 0.0 0.0 173.5 90.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13200 - ABC transporter permease 0.5 1.1 0.4 0.0 0.0 0.0 129.9 93.8 102.3 124.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13210 - extracellular solute-binding protein 0.5 1.6 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.1 0.0 0.0 77.6

c13550 - chromate transporter -0.4 -0.2 -0.7 0.0 0.0 0.0 42.2 41.4 38.7 96.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13580 - secretion protein, HlyD family 4.5 7.2 -1.0 0.0 0.0 0.0 132.0 404.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13590 - ABC transporter ATP-binding protein 2.9 6.7 0.0 38.0 20.2 -1.7 393.2 509.1 0.0 0.0 326.8 288.3 0.0 0.0 245.3 54.4 0.0 0.0

c13880 - transporter, BCCT family -0.6 0.2 0.2 0.0 0.0 0.0 64.9 66.6 43.5 82.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14150 gsiA3 glutathione import ATP-binding protein GsiA -0.3 -0.8 -1.9 0.0 0.0 0.0 0.0 59.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14160 - glutathione transport system permease protein -0.2 -0.8 -1.2 0.0 0.0 0.0 79.8 36.1 71.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14170 - binding-protein-dependent transport system inner membrane component -0.3 -1.0 -1.7 0.0 0.0 0.0 62.4 207.7 255.9 233.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14180 - transport system, extracellular solute binding protein -0.1 -0.2 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 185.8 0.0 242.8 130.6 723.6 611.7 242.6 259.5

c14930 - MFS transporter 0.3 0.3 1.9 0.0 0.0 0.0 108.9 87.4 36.5 138.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15010 - extracellular solute-binding protein 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 62.8 0.0 51.2 88.2 988.4 1020.9 0.0 535.9

c15310 emrE multidrug transporter EmrE -0.3 -0.9 -1.9

c15740 phoU phosphate transport system protein PhoU -0.1 2.8 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 77.5 539.2 68.2 59.9 70.9 0.0 0.0 0.0

c15750 pstB phosphate import ATP-binding protein PstB 0.1 2.9 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.7 0.0 0.0 0.0 0.0 0.0 0.0

c15760 pstA phosphate transport system permease protein PstA -0.2 3.4 -0.2 0.0 0.0 0.0 637.2 298.7 392.2 463.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15770 pstC phosphate transport system permease protein PstC -0.9 3.4 -0.6 0.0 0.0 0.0 842.9 287.6 427.6 301.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15790 - phosphate transporter, phosphate-binding protein -0.8 5.6 -0.3 -1.3 24.7 -1.1 0.0 0.0 0.0 0.0 224.3 848.9 106.0 122.6 186.2 429.1 276.5 259.0

c15890 - extracellular ligand-binding receptor -0.2 -0.5 -0.7 -1.1 -1.0 1.0 33.4 0.0 0.0 0.0 355.2 290.9 429.4 402.4 521.7 425.8 615.9 604.0

c15910 - branched-chain amino acid transport ATP-binding protein -0.5 -2.1 -2.0 0.0 0.0 0.0 36.9 57.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15920 - branched-chain amino acid transport ATP-binding protein -0.1 -1.2 -1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.7 0.0 0.0 0.0 0.0 0.0
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c15940 - branched-chain amino acid transport system, permease protein 0.3 -1.0 -1.0 0.0 0.0 0.0 131.4 116.5 97.7 103.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15950 - branched-chain amino acid transport system, permease protein 0.1 -0.3 -0.4 0.0 0.0 0.0 222.9 254.8 140.6 196.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16140 - lipoprotein transport protein -0.7 0.5 0.5 0.0 0.0 0.0 400.6 432.6 605.2 706.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16170 - TRAP transporter, 4TM/12TM fusion protein -0.4 0.1 0.2 0.0 0.0 0.0 263.1 323.3 192.0 200.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16180 - TRAP transporter solute receptor, TAXI family -0.3 -0.3 0.2 -1.2 -1.3 1.3 0.0 0.0 0.0 58.8 233.3 309.9 276.1 382.1 1241.0 1265.8 1278.8 1330.0

c16270 - periplasmic dipeptide transport protein 1.1 0.7 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 327.5 463.8 158.1 0.0 1374.7 1240.6 879.3 1056.0

c16280 - dipeptide transport system permease 0.8 0.4 -0.9 0.0 0.0 0.0 551.5 484.2 285.8 277.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16290 dppC2 dipeptide transport system permease DppC 0.7 0.2 -1.0 0.0 0.0 0.0 259.9 374.0 167.0 149.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16300 dppD2 dipeptide transport ATP-binding protein DppD 0.9 0.5 -0.8 0.0 0.0 0.0 99.2 158.6 49.3 116.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16310 - oligopeptide /dipeptide transport ATP-binding protein 0.6 0.9 -0.4 0.0 0.0 0.0 0.0 61.9 65.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16440 - MFS transporter -0.1 0.3 -0.4 0.0 0.0 0.0 107.2 85.0 57.3 121.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16520 - branched-chain amino acid transporter, ATP-binding protein 0.7 -0.6 -1.6

c16530 - branched-chain amino acid transporter, ATP-binding protein 0.6 -0.4 -2.0

c16540 - branched-chain amino acid transport system permease 0.4 -0.4 -1.7

c16550 - branched-chain amino acid transport system permease 0.4 -0.8 -2.8

c16560 - extracellular ligand binding domain-containing protein 0.4 -0.1 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 309.9 205.7 344.8 218.1

c16680 - sugar ABC transporter ATP-binding protein 0.0 1.3 0.5

c16690 - binding protein-dependent transport system, inner membrane component 0.5 0.7 0.3

c16700 - binding protein-dependent transport system, inner membrane component 0.4 0.8 0.3

c16750 - MFS-type transporter 0.0 0.2 -0.3 0.0 0.0 0.0 32.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16820 - threonine efflux protein 0.1 -0.5 -0.6

c17380 - MFS type transporter -0.1 -0.6 -0.5

c17410 - MFS type transporter 0.3 1.3 -0.2

c18865 ccmD heme exporter protein D -0.4 -0.1 0.2

c18870 ccmC heme exporter protein C -0.3 0.1 0.4 0.0 0.0 0.0 67.4 86.1 58.4 64.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c18880 ccmB heme exporter protein B -0.2 -1.2 -1.2

c18890 ccmA cytochrome c biogenesis ATP-binding export protein CcmA 0.0 -0.8 -1.2 0.0 0.0 0.0 76.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c18910 secF protein-export membrane protein SecF -0.2 -0.8 -0.5 0.0 0.0 0.0 434.6 361.0 445.7 450.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c18920 secD protein-export membrane protein SecD -0.6 -1.7 -1.2 0.0 0.0 0.0 385.5 713.3 613.6 637.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19030 - efflux transporter, RND family, MFP subunit 1.1 0.9 0.8 0.0 0.0 0.0 486.8 559.5 0.0 435.5 238.0 293.7 0.0 92.5 0.0 0.0 0.0 0.0

c19060 - ABC transporter ATP-binding protein -0.6 -0.6 -0.2 0.0 0.0 0.0 82.4 175.7 153.2 164.9 0.0 0.0 0.0 0.0 68.8 0.0 0.0 0.0

c19470 - ABC transporter ATP-binding protein 0.2 0.4 0.0 0.0 0.0 0.0 35.1 65.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19480 - ABC transporter, inner-membrane protein 0.8 0.6 -0.4

c19490 - ABC transporter, inner-membrane protein 0.7 0.2 -0.3

c19500 - sugar-binding periplasmic protein 0.4 0.2 -0.3

c19700 - sulfate transporter 0.5 0.0 0.0 0.0 0.0 0.0 0.0 58.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19760 - ABC transporter ATP-binding protein -0.1 0.4 0.0 0.0 0.0 0.0 0.0 50.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19810 - hypothetical protein 0.4 -0.2 -0.2 0.0 0.0 0.0 336.5 277.3 223.9 271.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19820 - hypothetical protein -0.1 -0.2 0.0 0.0 0.0 0.0 431.3 404.3 373.9 397.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.7

c20160 dctM4 TRAP transporter, subunit DctM -0.5 -1.5 -2.3 0.0 0.0 0.0 620.0 678.8 667.0 494.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20180 dctP2 TRAP transporter, subunit DctP -0.3 -1.0 -2.6 -1.3 -1.6 -1.6 228.9 323.7 217.3 299.8 653.4 556.7 707.3 567.7 960.9 872.4 831.8 824.1

c20660 dctM5 TRAP transporter, subunit DctM -4.8 -4.2 -3.9 0.0 0.0 0.0 404.2 414.3 423.3 446.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20670 dctQ4 TRAP transporter, subunit DctQ -4.7 -4.5 -4.5 0.0 0.0 0.0 648.8 647.4 651.9 639.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20680 dctP3 C4-dicarboxylate-binding periplasmic protein DctP -3.5 -2.5 -3.6 1.3 -1.7 1.1 171.2 378.5 371.3 374.4 781.0 554.1 784.4 823.3 1644.7 1504.4 1310.4 1492.0

c20690 dctD2 C4-dicarboxylate transport transcriptional regulatory protein DctD -0.2 0.1 0.1

c20700 dctB2 C4-dicarboxylate transport sensor protein DctB -0.3 0.2 0.1 0.0 0.0 0.0 41.9 134.2 98.9 78.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20720 - transporter, MFS family 0.2 0.5 0.2

c20810 - MFS-type transporter 0.1 0.0 -0.1 0.0 0.0 0.0 214.8 217.9 178.5 232.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20820 - hypothetical protein 6.4 6.6 5.5 14.3 19.0 4.8 277.5 364.4 39.1 125.2 522.8 569.6 363.6 467.8 582.5 449.4 129.4 336.9

c21400 lolD lipoprotein-releasing system ATP-binding protein LolD 0.5 0.2 -0.2

c21410 lolC lipoprotein-releasing system transmembrane protein LolC 0.3 -0.6 -0.5 0.0 0.0 0.0 971.0 918.9 576.9 906.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c21730 - arginine exporter protein 0.0 0.0

c21780 - transporter -0.3 -0.2 -0.1 0.0 0.0 0.0 730.5 635.6 622.1 813.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c21800 - transporter -1.0 -1.1 0.0 0.0 0.0 0.0 455.8 437.3 673.4 1098.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c21830 mgtE magnesium transporter MgtE -0.8 -0.5 -0.7 0.0 0.0 0.0 175.2 206.3 208.7 225.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22120 gsiC2 glutathione transport system permease GsiC -0.1 -1.1 -1.7 0.0 0.0 0.0 233.9 311.4 128.9 127.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22130 gsiD3 glutathione transport system permease protein GsiD 0.0 -0.9 -1.5 0.0 0.0 0.0 67.1 94.8 40.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22140 gsiA4 glutathione import ATP-binding protein GsiA 0.0 -0.7 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 62.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22190 msbA1 lipid A export ATP-binding/permease protein MsbA -0.3 -0.6 -0.6 0.0 0.0 0.0 504.5 668.7 426.5 432.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22780 opuAA glycine betaine transport ATP-binding protein 1.0 1.3 0.6

c22790 opuAB glycine betaine transport system permease 0.7 1.0 -0.6

c22800 opuAC glycine betaine-binding protein 0.7 0.7 -0.3

c22830 virB2 type IV secretion system protein VirB2 0.0 0.0

c22840 - type IV secretory pathway virB3 protein 0.0 0.0

c22850 virB type IV secretion system protein VirB 1.0 1.0 0.0

c22890 virB8 type IV secretion system protein VirB8 1.0 1.0 1.0

c22900 virB9 type IV secretion system protein VirB9 1.0 1.0 0.0

c22910 virB10 type IV secretion system protein VirB10 1.0 1.6 1.0

c22920 virB11 type IV secretion system protein VirB11 0.4 0.4 0.3

c22940 virB6 type IV secretion system protein VirB6 1.0 1.6 0.0

c23100 - D-ribose-binding periplasmic protein 0.9 1.5 0.7
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c23110 - sugar ABC transporter, extracellular solute-binding protein 0.4 0.7 0.8

c23260 - glycine betaine transport system, substrate binding protein 0.3 0.5 -0.2

c23950 msbA2 lipid A export ATP-binding/permease protein MsbA -0.2 -0.4 -0.4 0.0 0.0 0.0 766.1 1180.6 726.3 902.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c24020 - outer membrane efflux protein 0.3 0.2 -0.1 0.0 0.0 0.0 1781.5 1852.7 1946.3 1901.2 0.0 0.0 0.0 0.0 1125.7 884.6 412.6 349.2

c24180 argK LAO/AO transport system kinase ArgK -0.1 -0.2 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 76.9 68.5 0.0 0.0 0.0 0.0

c24210 - phosphate transporter -0.1 -2.2 -0.5

c24250 - inner membrane transport permease 0.0 -0.8 -0.6 0.0 0.0 0.0 71.9 91.7 46.4 92.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c24310 - capsular polysaccharide transport system, ATP-binding protein -0.2 0.1 0.4 0.0 0.0 0.0 0.0 38.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c24320 - capsule polysaccharide export inner-membrane protein -0.6 -0.3 0.5 0.0 0.0 0.0 34.1 339.6 124.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c24620 - secretion protein -0.4 0.0 0.1 0.0 0.0 0.0 107.1 0.0 0.0 0.0 0.0 77.8 0.0 128.4 0.0 0.0 0.0 0.0

c25200 chaC cation transport protein ChaC -0.4 -1.2 -1.6

c25450 - transport system, extracellular solute binding protein 0.8 0.9 0.4

c25570 - glycine betaine transport system, substrate binding protein -0.3 0.6 0.4

c25580 - glycine betaine/L-proline transport system permease protein 0.3 0.1 -0.2

c25590 - glycine betaine/L-proline transport system, ATP binding subunit 0.1 0.2 -0.2

c25890 - iron ABC transport system, periplasmic binding protein -0.2 -0.7 1.2

c25900 - iron ABC transport system, permease protein -0.2 -0.5 1.3 0.0 0.0 0.0 0.0 81.3 0.0 90.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c25910 fepG ferric enterobactin transport system permease FepG 0.1 -0.4 1.3 0.0 0.0 0.0 62.9 179.6 41.5 247.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c25920 fepC ferric enterobactin transport ATP-binding protein FepC 0.4 -0.4 1.3

c25950 - biopolymer transport protein 0.2 -0.4 0.9

c25960 - biopolymer transport protein 0.6 -0.4 1.0 0.0 0.0 0.0 0.0 38.5 0.0 64.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26300 - ABC transporter ATP-binding protein 0.1 -0.6 -0.6 0.0 0.0 0.0 0.0 248.2 165.0 125.4 318.0 233.7 304.7 216.8 0.0 0.0 0.0 0.0

c26380 - ABC transporter ATP-binding protein -1.3 -1.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 44.5 53.1 0.0 0.0 0.0 0.0

c26390 - ABC transporter permease -1.6 -1.2 -0.2 0.0 0.0 0.0 425.5 475.7 1305.4 1349.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26600 - amino acid ABC transporter permease -0.4 -0.2 -0.7 0.0 0.0 0.0 233.6 260.5 216.8 151.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26610 - amino acid ABC transporter substrate-binding protein -0.1 0.5 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 113.5 119.7 103.0 49.8 194.6 263.5 61.5 163.5

c26860 - iron transport system, ATP-binding protein 0.1 -0.9 -0.7 0.0 0.0 0.0 120.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26870 - periplasmic binding protein 0.1 -0.8 -0.9 2.3 2.0 1.0 80.7 217.8 0.0 0.0 828.8 666.8 527.9 518.0 2582.1 2595.5 2035.7 2353.0

c26880 - iron transport system permease protein 0.1 -0.5 -0.4 0.0 0.0 0.0 190.9 246.7 177.3 167.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26910 - ABC transporter ATP-binding protein 0.0 -0.3 -1.0

c26920 - ABC transporter permease 0.0 -0.5 -1.0

c26930 - ABC transporter permease 0.3 -0.5 -0.7

c27150 dctQ5 TRAP transporter, subunit DctQ 0.6 0.8 0.0

c27160 dctM6 TRAP transporter, subunit DctM 0.2 0.8 0.3

c27170 dctP4 TRAP transporter, subunit DctP 0.5 0.5 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 60.4 113.1 0.0 393.4 366.0 111.8 203.6

c27320 - sugar ABC transporter ATP-binding protein 0.9 2.1 1.5

c27340 - ABC transporter permease 1.6 2.3 1.6 0.0 0.0 0.0 0.0 38.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27350 - ABC transporter permease 1.4 1.9 1.4

c27560 - MFS-type transporter 1.0 1.0 0.0

c27760 - ABC transporter ATP-binding protein 0.8 0.4 0.0 0.0 0.0 0.0 296.6 151.3 117.0 121.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27770 - ABC transporter inner membrane component 0.3 0.2 0.0 0.0 0.0 0.0 122.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27930 - sugar ABC transporter, periplasmic binding protein 1.0 0.1 -0.7 1.5 1.5 -1.4 0.0 0.0 0.0 0.0 707.1 773.1 649.2 300.2 699.9 698.9 608.0 709.3

c27940 - ABC transporter permease 0.7 0.1 -0.2 0.0 0.0 0.0 79.5 93.8 32.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27950 - ABC transporter permease 0.8 0.3 -0.2 0.0 0.0 0.0 143.6 159.3 84.7 131.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27970 smoK ATP-binding transport protein SmoK 0.9 0.4 -0.1 0.0 0.0 0.0 360.3 373.2 261.1 268.2 41.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28040 - ABC transporter ATP-binding protein -0.2 1.1 0.3

c28050 - sugar transport system, permease 0.1 0.8 0.0 0.0 0.0 0.0 72.5 74.6 117.0 93.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28060 - sugar transport system, periplasmic protein 0.3 1.8 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 113.8 0.0 69.3 345.6 308.8 191.0 417.7

c28130 - ABC transporter ATP-binding protein 0.4 0.1 0.2

c28140 - ABC transporter permease 0.6 0.6 0.6

c28160 - ABC transporter permease 0.1 -0.3 -0.5

c28320 - ABC transporter ATP-binding protein -0.8 -1.5 -0.8 0.0 0.0 0.0 151.4 163.2 130.3 97.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28330 - ABC transporter permease -0.8 -1.2 -0.7 0.0 0.0 0.0 54.2 50.7 37.7 58.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28370 - homoserine/homoserine lactone efflux protein 0.7 1.2 0.7

c28400 - ABC transporter ATP-binding protein 2.6 2.0 1.0

c28410 - ABC transporter ATP-binding protein 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28420 - D,D-dipeptide transport system permease protein 0.0 0.0 0.0 0.0 0.0 64.3 48.0 133.6 91.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28430 - D,D-dipeptide transport system permease protein 0.0 0.0 0.0 0.0 0.0 94.7 136.0 372.1 212.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28450 dppA periplasmic dipeptide transport protein DppA 3.3 2.7 1.8 -5.0 -7.7 -2.5 0.0 0.0 0.0 0.0 0.0 0.0 265.8 60.4 946.0 822.3 804.7 758.1

c28830 - sulfite exporter tauE/safE-like protein 0.0 0.0

c29350 aprD alkaline protease secretion ATP-binding protein AprD 0.1 -0.1 -0.4 0.0 0.0 0.0 930.0 1078.6 769.7 910.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29410 - ammonium transporter 0.8 1.2 0.3

c29910 zntA lead, cadmium, zinc and mercury-transporting ATPase 1.8 1.6 0.3 0.0 0.0 0.0 0.0 155.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30150 - oligopeptide/dipeptide ABC transporter ATP-binding protein -0.5 -0.5 -0.4 -1.3 -1.3 -1.0 556.5 871.1 725.5 844.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30160 - ABC transporter permease -0.4 -0.7 -0.6 0.0 0.0 0.0 0.0 87.8 82.5 108.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30170 - ABC transporter permease -0.8 -1.0 -0.8 0.0 0.0 0.0 352.2 425.0 497.0 548.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30180 - ABC transporter extracellular solute-binding protein -0.3 -0.2 -0.2 -1.2 -1.2 1.1 0.0 0.0 0.0 0.0 85.3 113.4 297.7 280.6 1592.9 1288.9 60.9 471.1

c30800 - ABC transporter ATP-binding protein 1.0 4.0 0.6

c30810 - ABC transporter permease 0.0 0.0

c30820 - ABC transporter permease 0.0 0.0

c30830 - ABC transporter extracellular solute-binding protein 0.6 4.1 0.0

18  



c31280 - ABC transporter permease -1.0 -1.5 -1.3 0.0 0.0 0.0 0.0 0.0 130.6 115.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31290 - ABC transporter ATP-binding protein -0.9 -1.6 -1.6 0.0 0.0 0.0 95.2 73.5 140.4 105.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31300 - ABC transporter ATP-binding protein -1.2 -2.0 -1.9 0.0 0.0 0.0 127.4 117.5 115.5 135.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31320 - Na+/Pi-cotransporter 0.2 -0.5 -0.2

c31330 - Na+/Pi-cotransporter -0.2 -0.2 0.3 0.0 0.0 0.0 54.3 86.1 0.0 113.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31420 - branched-chain amino acid transport system ATP-binding protein 0.1 0.2 -0.4

c31430 - branched-chain amino acid transport system ATP-binding protein 0.2 0.6 0.1 0.0 0.0 0.0 78.6 98.2 0.0 58.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31440 - branched-chain amino acid transport system permease 0.3 0.7 0.0 0.0 0.0 0.0 51.4 73.4 60.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31450 - branched-chain amino acid transport system permease 0.3 0.3 -0.3 0.0 0.0 0.0 0.0 35.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31490 - transporter, MFS family 0.1 -0.2 -0.5

c31590 - membrane transport protein 0.3 -0.4 -1.0 0.0 0.0 0.0 67.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31710 - cyclic nucleotide-binding ABC transporter transmembrane protein -0.2 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 32.0 72.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31710 - cyclic nucleotide-binding ABC transporter transmembrane protein -0.2 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 32.0 72.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31750 - ABC transporter ATP-binding protein 0.2 0.4 -0.3 0.0 0.0 0.0 88.4 143.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32080 gsiC3 glutathione transport system permease GsiC 0.1 -0.3 -0.7 0.0 0.0 0.0 149.4 142.0 114.4 125.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32090 gsiD4 glutathione transport system permease GsiD -0.2 -0.4 -0.5

c32100 gsiA5 glutathione import ATP-binding protein GsiA 0.0 0.0 -0.2

c32100 gsiA5 glutathione import ATP-binding protein GsiA 0.0 0.0 -0.2

c32510 futA iron uptake protein FutA -0.3 -1.5 -1.0 1.9 1.7 1.0 100.4 68.3 0.0 0.0 456.4 420.9 293.4 289.1 783.5 697.5 472.3 739.8

c32540 sfuB Fe(3+)-transport system protein SfuB 0.1 0.0 0.5 0.0 0.0 0.0 175.3 157.5 96.4 191.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32560 - high-affinity branched-chain amino acid transport ATP-binding protein 0.6 2.1 0.2 1.1 1.6 -1.2 128.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32570 - branched-chain amino acid transport system 0.7 2.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 250.6 358.2 253.0 140.9 1791.0 1613.6 877.8 1141.8

c32580 - high-affinity branched-chain amino acid transport permease 0.6 2.4 0.5 0.0 0.0 0.0 291.0 172.2 147.8 107.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32610 - high-affinity branched-chain amino acid transport permease 0.5 2.9 0.8

c32620 - high-affinity branched-chain amino acid transport ATP-binding protein 0.6 2.9 0.7 0.0 0.0 0.0 803.7 358.2 294.4 257.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32750 mntD manganese transport system membrane protein MntD 3.5 4.3 4.1 0.0 0.0 0.0 89.5 98.7 0.0 90.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32760 mntC manganese transport system membrane protein MntC 3.9 4.6 4.5 0.0 0.0 0.0 410.3 281.2 0.0 418.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32770 mntB manganese transport system ATP-binding protein MntB 4.3 5.1 4.9 0.0 0.0 0.0 1189.6 890.8 0.0 1303.6 245.0 605.9 0.0 460.7 0.0 0.0 0.0 0.0

c32780 mntA manganese-binding lipoprotein MntA 3.4 4.5 4.2 0.0 0.0 0.0 356.5 275.9 0.0 421.8 479.4 638.4 82.2 582.5 1051.8 1111.5 740.0 1110.0

c33650 - transporter, BCCT family 0.4 0.0 -0.6 0.0 0.0 0.0 0.0 51.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c33750 - glycine betaine transport system substrate binding protein 0.3 -0.2 -0.6

c33760 - glycine betaine transport ATP-binding protein 0.3 0.2 -0.5

c33770 - ABC transporter permease 0.4 0.2 -0.2

c33820 - ABC transporter extracellular solute-binding protein -0.8 0.2 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 185.2 134.2 184.5

c33900 dctM7 TRAP transporter, subunit DctM 0.2 -0.2 -0.8 0.0 0.0 0.0 47.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c33910 dctQ6 TRAP transporter, subunit DctQ 0.3 -0.4 -0.8 0.0 0.0 0.0 0.0 44.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c33920 dctP5 TRAP transporter, subunit DctP 0.4 1.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 266.5 235.6 160.0 185.8 568.4 574.5 462.9 658.1

c34030 thiQ thiamine import ATP-binding protein ThiQ 0.3 -0.5 0.4 0.0 0.0 0.0 87.6 151.5 0.0 184.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34040 thiP thiamine transport system permease ThiP 0.0 -0.8 -0.1 0.0 0.0 0.0 103.7 143.6 107.6 160.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34050 thiB thiamine-binding periplasmic protein ThiB 0.0 -0.8 -0.3 1.2 1.0 1.1 49.6 150.7 0.0 0.0 586.5 521.4 533.6 500.7 1080.2 990.2 940.8 995.3

c34390 potA spermidine/putrescine import ATP-binding protein PotA -0.2 -1.8 -2.6 0.0 0.0 0.0 243.4 267.8 118.2 307.4 322.7 320.6 336.9 107.6 0.0 0.0 0.0 0.0

c34560 - hypothetical protein -0.3 -0.4 -0.5 0.0 0.0 0.0 55.1 50.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34800 - ion transport protein 0.1 -0.2 -0.6 0.0 0.0 0.0 114.7 124.3 92.2 74.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34820 - ABC transporter ATP-binding protein -0.2 0.5 0.7 0.0 0.0 0.0 193.7 202.6 63.6 238.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34830 - ABC transporter ATP-binding protein 0.1 1.1 1.0 0.0 0.0 0.0 0.0 160.8 0.0 81.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35180 secB protein-export protein SecB 0.0 -1.1 -0.6 -1.2 1.3 1.4 178.9 301.6 46.8 182.9 262.7 276.4 348.1 280.6 140.8 60.2 0.0 0.0

c35200 - transporter protein -0.3 -0.2 0.8 0.0 0.0 0.0 1175.3 1133.7 1137.0 1198.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35980 lptB lipopolysaccharide export system ATP-binding protein LptB 0.0 -1.2 -0.8 0.0 0.0 0.0 569.8 579.2 541.1 646.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c36390 - ABC transporter extracellular solute-binding protein 0.3 -0.2 -1.0 0.0 0.0 0.0 253.4 341.9 257.8 353.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07110 - sodium/alanine symporter 0.3 -0.8 -0.7 0.0 0.0 0.0 506.9 579.7 520.2 462.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c25340 - sodium bile acid symporter-like protein 1.3 1.0 0.0

78p00280 - sodium/alanine symporter -0.2 0.2 0.5 0.0 0.0 0.0 427.6 588.4 303.8 263.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00850 - sodium dependent symporter 0.0 0.0 0.2 0.0 0.0 0.0 96.3 0.0 1078.5 1103.1 0.0 0.0 53.0 0.0 0.0 0.0 0.0 0.0

c09420 pyc pyruvate carboxylase Pyc 0.0 -0.9 -0.6 0.0 0.0 0.0 2252.4 2452.3 1447.9 1571.1 950.6 998.5 688.4 536.4 1614.3 1740.0 0.0 0.0

c01140 pckA phosphoenolpyruvate carboxykinase -0.3 -1.0 -0.8 -1.0 -1.3 -1.1 46.8 135.3 33.8 152.2 1276.7 950.7 1375.2 1077.0 1311.3 1290.7 84.5 123.0

c11420 eno enolase -0.1 -0.4 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 972.6 846.9 925.6 840.8 1014.7 717.3 53.8 107.1

c02770 gpmI 2,3-bisphosphoglycerate-independent phosphoglycerate mutase -0.2 -0.6 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 95.5 63.5 73.4 43.2 169.1 0.0 0.0 0.0

c20420 - phosphoglycerate mutase -0.1 -0.1 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 63.6 112.3 76.7 63.5 0.0 0.0 0.0 0.0

c17530 pgk phosphoglycerate kinase -0.3 0.1 -2.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 366.2 270.2 167.0 88.8 141.5 83.1 0.0 0.0

c05510 gapA glyceraldehyde-3-phosphate dehydrogenase 0.0 0.6 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 54.2 0.0 0.0 0.0 0.0

c17250 gapB glyceraldehyde-3-phosphate dehydrogenase -0.6 -2.0 -2.7 1.0 1.2 -1.0 50.6 0.0 0.0 0.0 325.0 311.7 338.5 245.2 83.1 52.4 0.0 0.0

c27490 gap glyceraldehyde-3-phosphate dehydrogenase 0.5 -0.8 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.9 0.0 74.1 0.0 0.0

c20650 tpiA triosephosphate isomerase TpiA 0.2 0.1 0.8 -1.2 -1.0 1.6 48.5 0.0 0.0 73.2 309.4 388.1 299.5 357.2 565.6 465.3 107.1 92.6

c23910 fda fructose-bisphosphate aldolase class 1 -0.3 -1.2 -1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 630.0 570.2 570.1 577.2 483.5 215.0 0.0 0.0

c08640 glpX fructose-1,6-bisphosphatase class 2 0.1 -0.5 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 417.8 411.4 506.2 431.6 550.3 520.6 0.0 0.0

c27980 pgi glucose-6-phosphate isomerase 0.3 0.3 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 46.6 55.0 0.0 0.0

c05420 glk glucokinase 0.1 0.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 65.8 68.3 0.0 33.0 149.2 69.3 0.0 0.0

Gluconeogenesis
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c24580 - serine hydrxoxymethyltransferase 0.3 0.7 0.3

c11870 glyA serine hydroxymethyltransferase GlyA 0.4 -0.2 -1.0 -1.2 -1.1 -1.2 65.7 57.3 41.5 70.5 440.0 430.7 610.8 469.3 221.8 115.0 0.0 0.0

262p01830 - aminomethyltransferase 0.0 0.0 -0.4

78p00290 gcvT aminomethyltransferase GcvT -0.1 0.1 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 349.3 187.6 255.1 436.8 0.0 0.0 0.0 0.0

78p00300 gcvH glycine cleavage system protein GcvH -0.9 -2.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 107.0 122.5 100.3 118.8 0.0 0.0 0.0 0.0

78p00310 gcvP glycine dehydrogenase -0.2 0.6 0.7 1.5 -1.0 -1.1 0.0 0.0 0.0 0.0 270.6 232.9 76.0 49.7 359.3 291.8 0.0 0.0

c02180 lpdA1 dihydrolipoyl dehydrogenase LpdA -1.0 -0.1 0.0 0.0 0.0 0.0 344.1 404.5 571.9 694.8 0.0 0.0 0.0 63.6 0.0 0.0 0.0 0.0

c25010 ltaE ItaE low-specificity L-threonine aldolase -0.5 -1.7 -1.2

c04020 - branched-chain-amino-acid aminotransferase -0.9 -1.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 131.6 137.4 182.2 233.6 142.0 0.0 0.0

c34950 - branched-chain-amino-acid aminotransferase, subunit B 0.1 -0.4 -0.8 0.0 0.0 0.0 0.0 95.0 0.0 0.0 89.3 0.0 0.0 33.6 0.0 0.0 0.0 0.0

c34960 - branched-chain-amino-acid aminotransferase, subunit A 0.0 -0.6 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.7 69.4 0.0 0.0 39.4 0.0 0.0 0.0

c34110 ilvE branched-chain amino acid aminotransferase 0.2 0.6 0.7 1.5 2.0 1.4 0.0 0.0 0.0 0.0 392.6 378.5 302.7 459.7 519.0 384.6 0.0 0.0

c33360 - alanine racemase -0.2 0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 51.6 0.0 0.0 0.0 150.7 98.8 0.0 0.0

c13900 - cysteine desulfurase 0.0 0.7 -0.1 -1.2 1.1 1.1 0.0 0.0 0.0 0.0 245.7 179.8 311.9 202.8 0.0 0.0 0.0 0.0

c15360 - cysteine desulfurase -0.4 0.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.4 0.0 0.0 0.0 0.0

c15430 sufS cysteine desulfurase SufS -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.5 0.0 61.9 119.5 181.0 65.5 0.0 0.0

-0.9 -2.7 0.0

c34600 argJ arginine biosynthesis bifunctional protein ArgJ 0.3 0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 118.3 0.0 0.0 64.3 82.1 0.0 0.0 0.0

c02050 argB acetylglutamate kinase ArgB 0.2 -0.3 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.1 140.9 41.4 100.2 42.0 61.1 0.0 0.0

c17050 argC N-acetyl-gamma-glutamyl-phosphate reductase ArgC 0.2 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 77.8 0.0 52.7 0.0 278.0 266.8 0.0 0.0

c24230 argD acetylornithine aminotransferase ArgD 0.3 0.1 -0.3 0.0 0.0 0.0 35.2 48.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07830 argE1 acetylornithine deacetylase 0.2 0.8 1.2

c10140 argE2 acetylornithine deacetylase -0.4 0.2 -0.1

c06670 carA carbamoyl-phosphate synthase small subunit -0.1 -1.9 -1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 134.0 111.8 91.5 60.6 0.0 0.0 0.0 0.0

c24560 carB carbamoyl-phosphate synthase large subunit 0.3 -0.7 -0.4 0.0 0.0 0.0 0.0 104.2 0.0 0.0 537.6 257.4 275.8 179.2 793.3 915.5 92.9 0.0

c24220 argF ornithine carbamoyltransferase ArgF 0.2 -0.3 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.3 85.2 69.2 92.7 111.3 0.0 0.0

c34920 argG argininosuccinate synthase ArgG -0.2 -1.7 -1.2 0.0 0.0 0.0 237.6 239.9 162.2 120.8 457.5 350.2 386.5 225.3 732.9 533.0 0.0 0.0

c03450 argH argininosuccinate lyase ArgH 0.2 0.6 -0.1 0.0 0.0 0.0 96.0 88.6 0.0 92.1 0.0 74.3 83.4 107.9 700.8 649.3 0.0 0.0

c25470 gatA glutamyl-tRNA(Gln) amidotransferase subunit A 0.8 1.0 0.3

c21970 gatA glutamyl-tRNA(Gln) amidotransferase subunit A -0.1 -1.1 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 391.7 290.1 354.8 253.3 61.7 0.0 0.0 0.0

c04900 pth peptidyl-tRNA hydrolase Pth 0.0 -1.2 -1.2

Aspertate - biosynthesis 

262p02330 - aspartate aminotransferase 0.0 0.0 1.2

c16840 - aspartate aminotransferase 0.4 -0.1 -0.9

c21250 aatA aspartate aminotransferase AatA 0.5 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 278.8 283.0 239.2 316.4 0.0 0.0 0.0 0.0

c17690 cysE serine acetyltransferase CysE -1.3 0.3 0.4 -10.3 -8.9 -1.4 0.0 0.0 79.1 85.9 0.0 0.0 515.6 448.9 0.0 0.0 0.0 0.0

c07640 - O-acetylhomoserine / O-acetylserine sulfhydrylase 0.5 0.3 -0.5 0.0 0.0 0.0 457.2 349.6 58.0 0.0 807.1 916.8 845.6 599.4 845.5 898.8 0.0 95.7

c13950 cysK cysteine synthase -0.5 -0.9 -0.8 -1.2 1.1 1.4 0.0 42.6 0.0 0.0 502.3 544.4 682.4 763.3 435.0 334.8 65.4 0.0

c36090 gltD glutamate synthase [NADPH] small chain -0.1 0.3 0.6

c36100 gltB glutamate synthase [NADPH] large chain 0.1 0.6 0.5 0.0 0.0 0.0 0.0 51.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 112.3 0.0 0.0

c08740 gluD glutamate dehydrogenase 0.1 -0.7 -0.9 -1.1 -1.1 -1.1 387.0 324.4 57.4 360.7 443.0 281.6 599.8 380.4 762.7 671.1 0.0 0.0

c23340 - glutamine synthetase 0.6 0.8 0.6

c27180 - glutamine synthetase 0.5 0.7 0.5

c18720 glnA glutamine synthetase 0.2 -0.1 -0.5 0.0 0.0 0.0 891.0 726.2 594.0 576.4 281.6 149.1 248.0 204.8 523.9 477.7 0.0 54.3

c29870 hisG ATP phosphoribosyltransferase HisG -0.1 -0.1 -0.2 0.0 0.0 0.0 61.9 73.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Arginine - biosynthesis I (via L-ornithin)

Asparagine - biosynthesis II (tRNA-dependent)

Cysteine - biosynthesis 

Glutamate - biosynthesis I

Glutamate - biosynthesis II

Glutamine  -  biosynthesis I

Histidine - biosynthesis

Alanine - biosynthesis III

Alanine - biosynthesis I

Glycine - biosynthesis II

Glycine - biosynthesis IV

Amino acid-synthese

Glycine - biosynthesis I
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c09230 hisE phosphoribosyl-ATP pyrophosphatase HisE 0.2 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.1 44.2 0.0 0.0 0.0 0.0

c14400 hisl phosphoribosyl-AMP cyclohydrolase Hisl 0.3 0.2 -0.7

c09270 hisA 1-(5-phosphoribosyl)-5-[(5-phosphoribosylamino)methylideneamino] imidazole-4-carboxamide isomerase 0.0 -0.3 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 160.5 175.7 78.6 33.1 37.3 0.0 0.0 0.0

c09240 hisF imidazole glycerol phosphate synthase subunit HisF 0.1 0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29870 hisG ATP phosphoribosyltransferase HisG -0.1 -0.1 -0.2 0.0 0.0 0.0 61.9 73.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c09330 hisB imidazoleglycerol-phosphate dehydratase HisB 0.6 -0.9 -1.9 0.0 0.0 0.0 81.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.0 0.0 0.0 0.0

c25240 hisC histidinol-phosphate aminotransferase HisC 0.1 -0.6 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 76.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c21860 hisN histidinol-phosphate phosphatase HisN -0.1 -0.8 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 57.3 0.0 0.0 0.0

c31190 hisD4 histidinol dehydrogenase HisD -0.2 -0.2 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.0 0.0 38.7 58.0 276.5 134.7 0.0 0.0

262p02330 - aspartate aminotransferase 0.0 0.0 1.2

c16840 - aspartate aminotransferase 0.4 -0.1 -0.9

c21250 aatA aspartate aminotransferase AatA 0.5 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 278.8 283.0 239.2 316.4 0.0 0.0 0.0 0.0

c23510 lysC aspartokinase LysC -0.8 -1.7 -1.3 0.0 0.0 0.0 0.0 81.0 66.0 0.0 262.3 256.2 431.3 265.5 396.5 328.3 0.0 0.0

c31480 asd aspartate-semialdehyde dehydrogenase Asd 0.6 -0.9 -0.7 0.0 0.0 0.0 0.0 0.0 65.5 0.0 662.9 602.4 496.3 528.7 551.2 511.8 0.0 0.0

c08650 hom homoserine dehydrogenase Hom 0.4 0.1 -0.6 0.0 0.0 0.0 418.4 376.3 108.5 175.9 397.3 353.6 222.1 277.5 731.8 223.3 0.0 0.0

- - homserine kinase (Biocyc) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.0 0.0 38.7 58.0 276.5 134.7 0.0 0.0

c06310 thrC threonine synthase ThrC 0.4 -0.1 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.5 0.0 51.0 0.0 166.8 0.0 0.0 0.0

c04590 - threonine dehydratase 0.1 0.3 0.0 0.0 0.0 0.0 40.9 40.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34900 ilvA threonine dehydratase biosynthetic 0.4 0.0 -0.5

c04590 - threonine dehydratase 0.1 0.3 0.0 0.0 0.0 0.0 40.9 40.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12350 budB acetolactate synthase, catabolic 0.3 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 151.0 0.0 169.8 161.8 278.7 299.1 0.0 0.0

c20210 ilvI2 acetolactate synthase isozyme 3 large subunit 0.8 0.2 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 85.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20220 ilvH acetolactate synthase isozyme 3 small subunit 0.6 0.5 -0.8 0.0 0.0 0.0 49.8 0.0 0.0 0.0 40.5 0.0 0.0 0.0 168.5 80.0 0.0 0.0

c06580 ilvC ketol-acid reductoisomerase IlvC 0.2 0.2 0.5 1.5 1.4 1.4 0.0 0.0 0.0 0.0 398.8 264.7 234.5 285.6 177.8 223.6 0.0 0.0

c29490 livD dihydroxy-acid dehydratase LivD 0.3 0.7 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.6 0.0 86.8 0.0 85.5 119.3 0.0 0.0

c04020 - branched-chain-amino-acid aminotransferase -0.9 -1.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 131.6 137.4 182.2 233.6 142.0 0.0 0.0

c34950 - branched-chain-amino-acid aminotransferase, subunit B 0.1 -0.4 -0.8 0.0 0.0 0.0 0.0 95.0 0.0 0.0 89.3 0.0 0.0 33.6 0.0 0.0 0.0 0.0

c34960 - branched-chain-amino-acid aminotransferase, subunit A 0.0 -0.6 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.7 69.4 0.0 0.0 39.4 0.0 0.0 0.0

c34110 ilvE branched-chain amino acid aminotransferase 0.2 0.6 0.7 1.5 2.0 1.4 0.0 0.0 0.0 0.0 392.6 378.5 302.7 459.7 519.0 384.6 0.0 0.0

c16460 - 2-isopropylmalate synthase/homocitrate synthase-like protein 0.9 -0.2 -0.8

c26470 leuA 2-isopropylmalate synthase 0.2 -0.6 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 298.5 225.8 50.5 0.0 0.0 0.0 0.0 0.0

c29780 leuC 3-isopropylmalate dehydratase large subunit -0.8 -1.7 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 114.9 0.0 93.2 0.0 0.0 0.0 0.0 0.0

c29790 leuD 3-isopropylmalate dehydratase small subunit -0.7 -1.2 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 120.3 0.0 0.0 0.0 0.0 0.0

c29830 leuB 3-isopropylmalate dehydrogenase -0.1 -1.2 -1.4 1.1 1.2 -1.1 0.0 89.2 49.2 0.0 401.6 252.3 397.2 355.5 445.9 414.5 0.0 0.0

c04020 - branched-chain-amino-acid aminotransferase -0.9 -1.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 131.6 137.4 182.2 233.6 142.0 0.0 0.0

c34950 - branched-chain-amino-acid aminotransferase, subunit B 0.1 -0.4 -0.8 0.0 0.0 0.0 0.0 95.0 0.0 0.0 89.3 0.0 0.0 33.6 0.0 0.0 0.0 0.0

c34960 - branched-chain-amino-acid aminotransferase, subunit A 0.0 -0.6 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.7 69.4 0.0 0.0 39.4 0.0 0.0 0.0

c34110 ilvE branched-chain amino acid aminotransferase 0.2 0.6 0.7 1.5 2.0 1.4 0.0 0.0 0.0 0.0 392.6 378.5 302.7 459.7 519.0 384.6 0.0 0.0

c23510 lysC aspartokinase LysC -0.8 -1.7 -1.3 0.0 0.0 0.0 0.0 81.0 66.0 0.0 262.3 256.2 431.3 265.5 396.5 328.3 0.0 0.0

c31480 asd aspartate-semialdehyde dehydrogenase Asd 0.6 -0.9 -0.7 0.0 0.0 0.0 0.0 0.0 65.5 0.0 662.9 602.4 496.3 528.7 551.2 511.8 0.0 0.0

c05110 - dihydrodipicolinate synthase domain-containing protein 0.4 1.6 1.2

c28930 dapA dihydrodipicolinate synthase DapA 0.7 0.3 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 322.4 328.9 197.8 282.1 449.3 354.9 0.0 0.0

c32920 dapB dihydrodipicolinate reductase DapB 0.0 0.1 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 41.7 0.0 102.7 49.2 228.8 0.0 0.0 0.0

c36310 dapD 2,3,4,5-tetrahydropyridine-2,6-dicarboxylate N-succinyltransferase DapD -0.5 -1.3 -1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 210.6 188.4 214.8 206.8 409.2 387.0 0.0 0.0

c24230 argD acetylornithine aminotransferase ArgD 0.3 0.1 -0.3 0.0 0.0 0.0 35.2 48.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c36420 dapE succinyl-diaminopimelate desuccinylase 0.4 -0.3 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 170.6 90.6 110.7 103.8 76.7 0.0 0.0 0.0

c33950 dapF diaminopimelate epimerase DapF -0.3 -1.1 0.1

c03470 lysA diaminopimelate decarboxylase LysA -0.8 -0.7 -0.6

c23510 lysC aspartokinase LysC -0.8 -1.7 -1.3 0.0 0.0 0.0 0.0 81.0 66.0 0.0 262.3 256.2 431.3 265.5 396.5 328.3 0.0 0.0

c31480 asd aspartate-semialdehyde dehydrogenase Asd 0.6 -0.9 -0.7 0.0 0.0 0.0 0.0 0.0 65.5 0.0 662.9 602.4 496.3 528.7 551.2 511.8 0.0 0.0

c08650 hom homoserine dehydrogenase Hom 0.4 0.1 -0.6 0.0 0.0 0.0 418.4 376.3 108.5 175.9 397.3 353.6 222.1 277.5 731.8 223.3 0.0 0.0

c14560 metA homoserine O-succinyltransferase MetA -1.1 -0.9 0.3

c00860 patB cystathionine beta-lyase PatB 0.2 -0.5 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 534.4 527.1 496.3 434.0 233.3 225.0 0.0 0.0

- - methionine synthase

c00590 - chorismate mutase -0.6 -1.8 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.2 0.0 0.0 0.0 0.0

c30200 - prephenate dehydratase 0.0 -1.1 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 117.3 139.4 0.0 0.0

c29420 tyrB aromatic-amino-acid aminotransferase TyrB 0.1 0.2 -0.2 1.4 1.7 -1.1 175.5 206.5 90.2 299.5 989.8 980.8 1035.3 1058.6 1704.6 1227.7 133.3 130.0

c16390 arcB ornithine cyclodeaminase ArcB 0.2 0.7 -0.8 -1.9 -1.2 1.8 0.0 0.0 0.0 0.0 138.9 174.8 270.1 406.6 0.0 0.0 0.0 0.0

Leucin - biosynthesis

Lysin - biosynthesis

Homoserine & methionine - biosynthesis

Phenylalanine - biosynthesis

Prolin - biosynthesis (ornithine degradation)

Isoleucin - biosynthesis I
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c15510 proB glutamate 5-kinase -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 85.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15520 proA gamma-glutamyl phosphate reductase -0.1 -0.5 -0.5 0.0 0.0 0.0 50.0 80.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c24700 proC pyrroline-5-carboxylate reductase ProC 0.2 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.8 102.2 0.0 0.0 0.0 0.0 0.0

c18960 serS seryl-tRNA synthetase SerS 0.4 -0.2 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 229.8 186.1 288.7 152.3 150.0 0.0 0.0 0.0

c12210 - selenide, water dikinase -0.9 -0.7 0.4

- - L-seryl-tRNASec selenium transferase

c36140 serA D-3-phosphoglycerate dehydrogenase 1.7 -1.4 -0.7 -1.9 -2.4 -1.8 163.5 318.1 133.7 195.9 704.1 543.8 997.7 794.0 272.7 118.7 0.0 0.0

c36150 serC phosphoserine aminotransferase SerC 1.9 -0.1 0.1 -1.2 -1.5 -1.9 0.0 0.0 0.0 0.0 218.6 0.0 502.3 137.8 121.0 121.0 0.0 113.8

c36160 serB phosphoserine phosphatase SerB 0.3 -1.3 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.2 0.0 94.5 72.7 0.0 0.0 0.0 0.0

262p02330 - aspartate aminotransferase 0.0 0.0 1.2

c16840 - aspartate aminotransferase 0.4 -0.1 -0.9

c21250 aatA aspartate aminotransferase AatA 0.5 0.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 278.8 283.0 239.2 316.4 0.0 0.0 0.0 0.0

c23510 lysC aspartokinase LysC -0.8 -1.7 -1.3 0.0 0.0 0.0 0.0 81.0 66.0 0.0 262.3 256.2 431.3 265.5 396.5 328.3 0.0 0.0

c31480 asd aspartate-semialdehyde dehydrogenase Asd 0.6 -0.9 -0.7 0.0 0.0 0.0 0.0 0.0 65.5 0.0 662.9 602.4 496.3 528.7 551.2 511.8 0.0 0.0

c08650 hom homoserine dehydrogenase Hom 0.4 0.1 -0.6 0.0 0.0 0.0 418.4 376.3 108.5 175.9 397.3 353.6 222.1 277.5 731.8 223.3 0.0 0.0

- - homoserine kinase

c06310 thrC threonine synthase ThrC 0.4 -0.1 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.5 0.0 51.0 0.0 166.8 0.0 0.0 0.0

c15860 aroH phospho-2-dehydro-3-deoxyheptonate aldolase AroH 0.2 0.0 -0.4 -1.1 -1.5 -1.2 0.0 169.0 329.4 176.6 441.3 230.8 541.1 426.4 100.5 0.0 0.0 0.0

c14100 aroB 3-dehydroquinate synthase AroB -0.2 0.2 -0.4 0.0 0.0 0.0 106.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15600 aroQ 3-dehydroquinate dehydratase 0.5 0.4 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.6 0.0 0.0 0.0 0.0 0.0

c35150 aroE shikimate dehydrogenase -0.1 0.0 0.4

c14090 aroK shikimate kinase AroK 0.2 0.0 -0.7 0.0 0.0 0.0 110.2 140.6 76.9 69.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04810 aroA 3-phosphoshikimate 1-carboxyvinyltransferase AroA 0.0 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 272.3 364.4 273.9 382.7 194.3 109.2 0.0 0.0

c34060 aroC chorismate synthase AroC -0.2 -0.8 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.0 51.7 62.9 33.9 0.0 0.0 0.0 0.0

c16860 trpE anthranilate synthase component 1 0.1 -0.4 -0.5 0.0 0.0 0.0 0.0 211.6 0.0 0.0 0.0 0.0 48.0 0.0 0.0 0.0 0.0 0.0

c16880 trpG anthranilate synthase component II 0.8 0.5 -0.6

c16890 trpD anthranilate phosphoribosyltransferase TrpD 0.2 0.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.8 63.8 0.0 0.0 0.0 0.0 0.0

c04860 trpF N-(5'-phosphoribosyl)anthranilate isomerase TrpF 0.3 -0.6 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 66.0 0.0 0.0 0.0 0.0 0.0 0.0

c16910 trpC indole-3-glycerol phosphate synthase TrpC 0.1 -0.1 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 345.0 341.8 203.1 196.3 84.0 79.2 0.0 0.0

c04870 trpB tryptophan synthase beta chain 0.3 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 127.9 172.6 186.2 117.0 36.2 52.2 0.0 0.0

c04930 trpA tryptophan synthase alpha chain 0.2 -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 96.8 0.0 108.0 119.0 121.8 0.0 0.0 0.0

c00590 - chorismate mutase -0.6 -1.8 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.2 0.0 0.0 0.0 0.0

c25230 tyrC protein TyrC -0.1 -0.5 -0.4 0.0 0.0 0.0 111.9 294.0 178.0 190.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29420 tyrB aromatic-amino-acid aminotransferase TyrB 0.1 0.2 -0.2 1.4 1.7 -1.1 175.5 206.5 90.2 299.5 989.8 980.8 1035.3 1058.6 1704.6 1227.7 133.3 130.0

c12350 budB acetolactate synthase, catabolic 0.3 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 151.0 0.0 169.8 161.8 278.7 299.1 0.0 0.0

c19360 ilvI1 acetolactate synthase isozyme, large subunit 0.3 0.5 0.3

c20210 ilvI2 acetolactate synthase isozyme 3 large subunit 0.8 0.2 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 85.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20220 ilvH acetolactate synthase isozyme 3 small subunit 0.6 0.5 -0.8 0.0 0.0 0.0 49.8 0.0 0.0 0.0 40.5 0.0 0.0 0.0 168.5 80.0 0.0 0.0

c06580 ilvC ketol-acid reductoisomerase IlvC 0.2 0.2 0.5 1.5 1.4 1.4 0.0 0.0 0.0 0.0 398.8 264.7 234.5 285.6 177.8 223.6 0.0 0.0

c07380 ilvD dihydroxy-acid dehydratase IlvD 0.2 1.0 0.7

c29490 livD dihydroxy-acid dehydratase LivD 0.3 0.7 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.6 0.0 86.8 0.0 85.5 119.3 0.0 0.0

c04020 - branched-chain-amino-acid aminotransferase -0.9 -1.0 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 131.6 137.4 182.2 233.6 142.0 0.0 0.0

c34950 - branched-chain-amino-acid aminotransferase, subunit B 0.1 -0.4 -0.8 0.0 0.0 0.0 0.0 95.0 0.0 0.0 89.3 0.0 0.0 33.6 0.0 0.0 0.0 0.0

c34960 - branched-chain-amino-acid aminotransferase, subunit A 0.0 -0.6 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.7 69.4 0.0 0.0 39.4 0.0 0.0 0.0

c34110 ilvE branched-chain amino acid aminotransferase 0.2 0.6 0.7 1.5 2.0 1.4 0.0 0.0 0.0 0.0 392.6 378.5 302.7 459.7 519.0 384.6 0.0 0.0

c24800 - bifunctional SAT/APS kinase -1.8 -2.0 -1.9 0.0 0.0 0.0 1026.7 1200.1 1583.4 1238.7 179.1 49.6 982.8 669.5 399.7 389.8 0.0 0.0

c20770 cysH phosphoadenosine phosphosulfate reductase -3.5 -1.9 0.0 0.0 0.0 0.0 0.0 0.0 180.5 0.0 0.0 0.0 390.7 140.6 0.0 0.0 0.0 0.0

c20760 - nitrite/sulfite reductase -3.2 -1.6 0.3 -10.8 -17.6 -2.6 0.0 343.1 1562.3 823.0 170.2 0.0 1233.8 836.4 43.4 0.0 0.0 0.0

c14780 ntrB nitrogen regulation protein NtrB -0.1 0.3 0.0

c14790 ntrC nitrogen regulation protein NtrC 0.3 0.8 0.3 0.0 0.0 0.0 0.0 100.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14800 ntrY nitrogen regulation protein NtrY 0.4 0.5 0.7 0.0 0.0 0.0 235.6 503.3 500.1 281.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14810 ntrX nitrogen assimilation regulatory protein NtrX 0.1 0.1 0.4 0.0 0.0 0.0 89.4 236.6 75.5 0.0 104.4 147.7 183.5 118.8 0.0 0.0 0.0 0.0

Serine - biosynthesis

Nitrogen regulation

Sulfur assimilation

Prolin - biosynthesis I

Selenocysteine - biosynthesis I

Tyrosin - biosynthesis

Tryptophane - biosynthesis

Valine - biosynthesis

Threonine - biosynthesis

Chorismate - biosynthesis
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c18710 glnB1 nitrogen regulatory protein P-II -0.4 -0.8 -1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 103.6 111.9 164.8 218.3 113.8 87.2 105.8 59.8

c29400 glnB2 nitrogen regulatory protein P-II 0.4 0.7 -0.6

c26750 glnD uridylyltransferase GlnD -0.3 0.0 0.2 0.0 0.0 0.0 527.6 359.7 167.4 212.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20910 phaR PHA synthesis repressor protein PhaR 0.4 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 98.2 88.8 69.3 79.0 0.0 0.0 0.0 0.0

c20920 phaP granule associated protein (phasin) -0.7 -0.5 -2.4 0.0 0.0 0.0 0.0 43.9 0.0 59.4 964.1 980.3 1172.4 1134.9 0.0 52.1 0.0 0.0

c20930 phaC poly(3-hydroxyalkanoate) polymerase PhaC -0.1 1.4 0.0

c20940 phaZ PHA depolymerase PhaZ 0.1 1.1 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 112.5 95.3 0.0 0.0 0.0 0.0

c02940 ubiA 4-hydroxybenzoate octaprenyltransferase -0.1 -0.7 -0.7 0.0 0.0 0.0 131.9 133.4 220.7 209.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34680 ubiG 3-demethylubiquinone-9 3-methyltransferase -0.1 -0.4 0.2 0.0 0.0 0.0 122.6 60.1 42.4 87.9 0.0 0.0 37.5 0.0 0.0 0.0 0.0 0.0

c36470 ubiB ubiquinone biosynthesis protein UbiB 0.0 0.2 0.1 0.0 0.0 0.0 962.2 1100.0 834.5 976.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c36480 ubiE ubiquinone/menaquinone biosynthesis methyltransferase UbiE 0.1 0.3 0.2 -1.1 -1.1 1.1 228.5 318.3 409.3 379.1 0.0 0.0 50.1 0.0 95.4 0.0 0.0 0.0

c00820 cobD cobalamin biosynthesis protein CobD -0.3 -0.1 -0.2 0.0 0.0 0.0 148.9 164.6 76.7 369.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00830 cobC threonine-phosphate decarboxylase CobC -0.1 0.8 0.6 0.0 0.0 0.0 186.3 120.1 47.1 169.9 0.0 0.0 0.0 40.9 0.0 0.0 0.0 0.0

c07570 cobT1 nicotinate-nucleotide-dimethylbenzimidazole phosphoribosyltransferase CobT 0.1 0.1 -0.7 0.0 0.0 0.0 0.0 80.5 0.0 0.0 0.0 0.0 0.0 36.7 0.0 0.0 0.0 0.0

c08070 cobA1 uroporphyrin-III C-methyltransferase CobA 0.2 -0.5 0.2

c08080 cobB cobyrinic acid A,C-diamide synthase CobB 0.1 -0.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.0 38.0 0.0 0.0 0.0

c08090 cobM precorrin-4 C(11)-methyltransferase CobM -0.1 -0.8 0.1

c08100 - hypothetical protein 0.2 -0.9 0.2

c08110 cobL precorrin-6Y C(5,15)-methyltransferase -0.2 -0.6 0.4

c08120 cobK precorrin-6A reductase CobK 0.3 -0.7 -0.2

c08130 cobJ precorrin-3B C(17)-methyltransferase CobJ -0.3 -0.2 0.1

c08140 cobI precorrin-2 C(20)-methyltransferase CobI 0.0 -0.8 0.1

c08150 cobH precorrin-8X methylmutase CobH 0.2 -0.6 0.5

c08160 - precorrin-3B synthase -0.1 -0.4 0.8

c08170 cobN aerobic cobaltochelatase subunit CobN -0.4 -0.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.5 81.7

c08180 cobW cobalamin biosynthesis protein CobW 1.0 1.2 0.4 0.0 0.0 0.0 0.0 0.0 61.2 139.4 0.0 0.0 317.5 332.9 0.0 0.0 0.0 0.0

c08190 - hypothetical protein 1.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 47.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c08200 cobO cob(I)yrinic acid a,c-diamide adenosyltransferase CobO 0.2 0.0 -0.3 0.0 0.0 0.0 106.4 85.0 98.9 117.1 214.5 291.7 298.5 273.0 0.0 0.0 0.0 0.0

c26670 cobP bifunctional adenosylcobalamin biosynthesis protein CobP -0.1 -0.5 -0.2

c07560 - cobalamin-5-phosphate synthase 0.0 -0.4 -0.4

c34170 dxs 1-deoxy-D-xylulose-5-phosphate synthase -0.4 0.3 0.6 0.0 0.0 0.0 0.0 56.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c36150 serC phosphoserine aminotransferase SerC 1.9 -0.1 0.1 -1.2 -1.5 -1.9 0.0 0.0 0.0 0.0 218.6 0.0 502.3 137.8 121.0 121.0 0.0 113.8

c01030 pdxJ pyridoxine 5'-phosphate synthase PdxJ 0.8 0.5 -0.4 1.2 1.8 1.4 0.0 0.0 0.0 0.0 172.3 184.7 168.3 193.9 158.7 163.7 0.0 0.0

c16800 pdxH pyridoxine/pyridoxamine 5'-phosphate oxidase PdxH 0.3 0.5 0.0 0.0 0.0 0.0 237.1 224.3 84.6 90.1 66.2 102.2 78.3 185.9 67.7 63.5 0.0 0.0

c19850 pdxA 4-hydroxythreonine-4-phosphate dehydrogenase -0.1 -0.4 0.0

c32040 panC pantothenate synthetase PanC 0.2 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.9 0.0 0.0 50.7 0.0 0.0 0.0 0.0

c32050 panB 3-methyl-2-oxobutanoate hydroxymethyltransferase 0.1 0.2 0.2 0.0 0.0 0.0 44.7 0.0 0.0 0.0 0.0 109.4 55.5 108.0 0.0 113.5 0.0 0.0

c10570 coaX type III pantothenate kinase CoaX -0.5 -1.0 -0.9

c26640 coaBC coenzyme A biosynthesis bifunctional protein CoaBC 0.5 0.4 0.2 0.0 0.0 0.0 109.7 252.0 107.9 0.0 45.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c17270 coaA phosphopantetheine adenylyltransferase CoaA -0.1 -0.1 -0.7 1.5 1.8 1.3 347.5 335.4 110.5 119.0 234.0 252.2 222.5 238.5 65.5 0.0 0.0 0.0

c35160 coaE dephospho-CoA kinase CoaE 0.2 0.3 0.4

c09030 thiD phosphomethylpyrimidine kinase ThiD 0.0 1.0 1.0

c09040 thiF adenylyltransferase ThiF 0.1 1.2 0.9

c09050 thiE thiamine-phosphate pyrophosphorylase ThiE 0.5 1.5 0.8 0.0 0.0 0.0 185.4 162.8 0.0 186.4 84.5 124.9 66.5 110.9 0.0 0.0 0.0 0.0

c09070 thiG thiazole biosynthesis protein ThiG 0.2 1.8 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 115.4 0.0 0.0 0.0 0.0 0.0 0.0

c09090 thiS thiamine biosynthesis protein ThiS 0.0 1.9 1.5

c09100 thiO thiamine biosynthesis oxidoreductase ThiO 0.2 1.6 1.3

c09110 thiC thiamine biosynthesis protein ThiC 0.2 2.2 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 422.8 568.9 420.1 246.6 272.5 348.2 0.0 0.0

c09120 bioB biotin synthase -0.2 -0.8 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 171.6 0.0 204.4 0.0 0.0 0.0 0.0 0.0

c09130 bioF 8-amino-7-oxononanoate synthase -0.7 -1.3 -0.8 0.0 0.0 0.0 0.0 0.0 57.4 96.9 0.0 0.0 0.0 52.3 0.0 0.0 0.0 0.0

c09140 bioD dethiobiotin synthetase BioD -0.9 -0.7 -0.1 0.0 0.0 0.0 0.0 65.7 0.0 89.9 0.0 0.0 0.0 80.7 0.0 0.0 0.0 0.0

c09150 bioA adenosylmethionine-8-amino-7-oxononanoate aminotransferase -0.7 -0.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 119.2 61.1 0.0 0.0 0.0 0.0

c09160 - hypothetical protein -1.0 -0.9 0.2 0.0 0.0 0.0 177.3 67.8 130.7 176.2 0.0 0.0 0.0 0.0 228.1 153.5 0.0 0.0

c09170 bioC biotin synthesis protein BioC -0.9 -1.3 -0.3

c24340 algC phosphomannomutase 0.1 -0.6 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 296.9 130.3 124.5 141.4 213.4 351.8 0.0 0.0

c34480 celA UTP--glucose-1-phosphate uridylyltransferase CelA 0.2 0.4 0.6 0.0 0.0 0.0 227.4 217.7 263.5 367.5 355.1 303.9 420.8 346.8 0.0 0.0 0.0 0.0

65p00440 - UDP-glucuronate 5'-epimerase -0.8 -0.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 58.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PHB formation

Vitamin K2  - biosynthesis

Vitamin B12 - biosynthesis

Vitamin B6 - biosynthesis

Vitamin B5 - biosynthesis

Vitamin B1  - biosynthesis

Vitamine C  - biosynthesis
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65p00450 ugd UDP-glucose 6-dehydrogenase Ugd -0.3 -0.7 -0.5 0.0 0.0 0.0 143.7 219.5 168.8 299.5 0.0 74.5 240.3 162.6 0.0 0.0 0.0 0.0

262p02300 - UDP-glucose/GDP-mannose dehydrogenase 0.0 0.0 0.2

c03520 - acyltransferase 0.1 -0.1 -0.4 0.0 0.0 0.0 263.9 331.8 224.4 140.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03860 - glycerol-3-phosphate acyltransferase -0.2 0.2 -0.3 0.0 0.0 0.0 225.9 336.6 157.1 325.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11250 plsX fatty acid/phospholipid synthesis protein PlsX -0.3 -0.3 -0.2 0.0 0.0 0.0 717.8 936.8 707.3 891.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03010 plsY glycerol-3-phosphate acyltransferase PlsY 0.3 -0.4 -0.5 0.0 0.0 0.0 217.5 205.3 260.6 171.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15560 - acyltransferase domain-containing protein 0.1 -0.7 -0.9 0.0 0.0 0.0 0.0 81.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14460 - phosphatidylserine decarboxylase 0.1 -0.2 -0.7 0.0 0.0 0.0 48.0 40.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29610 pmtA phosphatidylethanolamine N-methyltransferase PmtA -0.8 0.4 -0.4 0.0 0.0 0.0 114.9 198.9 382.4 121.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16100 - cardiolipin synthetase 0.2 1.0 0.0 0.0 0.0 0.0 110.5 55.1 40.7 70.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02890 pgsA CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase -0.2 -0.3 -0.2 0.0 0.0 0.0 122.1 146.3 141.5 140.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02890 pgsA CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase -0.2 -0.3 -0.2 0.0 0.0 0.0 122.1 146.3 141.5 140.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29620 - CDP-diacylglycerol--serine O-phosphatidyltransferase -0.4 1.1 -0.4

c14460 - phosphatidylserine decarboxylase 0.1 -0.2 -0.7 0.0 0.0 0.0 48.0 40.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29610 pmtA phosphatidylethanolamine N-methyltransferase PmtA -0.8 0.4 -0.4 0.0 0.0 0.0 114.9 198.9 382.4 121.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16100 - cardiolipin synthetase 0.2 1.0 0.0 0.0 0.0 0.0 110.5 55.1 40.7 70.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14750 - phosphatidylglycerophosphatase 0.1 -0.1 -0.4 0.0 0.0 0.0 0.0 37.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02890 pgsA CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase -0.2 -0.3 -0.2 0.0 0.0 0.0 122.1 146.3 141.5 140.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02890 pgsA CDP-diacylglycerol--glycerol-3-phosphate 3-phosphatidyltransferase -0.2 -0.3 -0.2 0.0 0.0 0.0 122.1 146.3 141.5 140.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03500 ftsE cell division ATP-binding protein FtsE 0.1 -0.5 -0.7

c03510 - protein insertion permease FtsX-like protein 0.1 -0.5 -0.5 0.0 0.0 0.0 536.9 510.2 409.6 595.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c05970 ftsH ATP-dependent zinc metalloprotease FtsH -0.3 0.1 0.3 0.0 0.0 0.0 1738.0 1774.0 1546.8 1561.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c09600 ftsw cell division protein ftsW 0.1 0.6 0.3 0.0 0.0 0.0 0.0 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c09600 ftsw cell division protein ftsW 0.1 0.6 0.3 0.0 0.0 0.0 0.0 35.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c09670 ftsQ cell division protein FtsQ -0.3 -0.6 0.0

c09680 ftsA celldivision protein FtsA -0.1 0.1 0.2 0.0 0.0 0.0 73.7 226.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c09690 ftsZ cell division protein FtsZ -0.1 0.4 0.6 -1.2 -1.4 1.2 172.3 316.5 358.3 431.0 627.0 440.9 674.6 741.8 50.5 0.0 0.0 0.0

c33290 ftsK DNA translocase FtsK -0.1 -0.5 -0.1 0.0 0.0 0.0 528.2 716.8 164.5 165.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c17210 - cell division protein ZapA -0.3 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 186.4 241.7 226.0 287.8 0.0 0.0 0.0 0.0

c23570 - cell division protein -0.2 -0.7 -0.8 0.0 0.0 0.0 118.0 361.6 277.9 75.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c12520 ATP-dependent Clp protease proteolytic subunit 0.4 0.6 -0.6 1.3 1.8 1.2 305.1 258.4 176.2 310.1 368.3 300.9 366.1 414.7 252.1 120.7 0.0 0.0

c12530 ATP-dependent Clp protease ATP-binding subunit ClpX 0.4 0.7 0.0 0.0 0.0 0.0 53.3 334.7 205.4 263.1 923.3 589.9 716.7 413.1 115.3 0.0 0.0 0.0

c14260 peptidase M50 -0.6 -0.9 -0.2 0.0 0.0 0.0 623.6 575.8 601.8 963.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19780 hypothetical protein -0.5 0.6 1.3 0.0 0.0 0.0 55.5 168.6 258.1 200.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20540 ATP-dependent protease La -0.2 0.1 0.4 0.0 0.0 0.0 1948.1 2643.4 2113.6 1797.9 497.4 259.4 339.3 123.7 0.0 111.7 0.0 0.0

c24260 cell cycle regulator GcrA 0.5 -0.4 -0.7

c33570 modification methylase BabI -0.1 0.0 -0.1

c00010 dnaA chromosomal replication initiator protein DnaA -0.2 -2.0 -1.5

c00020 dnaN DNA polymerase III subunit beta 0.7 0.2 -0.8 0.0 0.0 0.0 90.6 85.7 244.1 175.8 493.5 467.1 442.4 361.9 313.1 259.0 66.9 0.0

c00030 recF DNA replication and repair protein RecF -0.2 -0.9 -1.3 0.0 0.0 0.0 69.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00070 gyrB DNA gyrase subunit GyrB 0.7 0.4 0.0 0.0 0.0 0.0 114.5 569.3 272.4 248.1 195.4 231.6 116.1 116.8 0.0 0.0 0.0 0.0

c01300 parC DNA topoisomerase 4 subunit A -0.1 -0.4 -0.6 0.0 0.0 0.0 341.4 404.3 57.0 193.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c05860 ruvA holliday junction ATP-dependent DNA helicase RuvA 0.3 0.4 0.2

c05870 ruvB holliday junction ATP-dependent DNA helicase RuvB -0.2 -0.2 -0.2 0.0 0.0 0.0 695.7 508.3 596.3 719.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c07510 - DNA/RNA helicase-like protein -0.2 -0.3 -0.3 0.0 0.0 0.0 238.9 220.5 123.8 124.8 168.8 0.0 209.5 106.7 131.2 0.0 0.0 0.0

c08790 dnaG DNA primase DnaG -0.6 0.1 0.8 0.0 0.0 0.0 160.9 138.2 222.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10890 dnaB replicative DNA helicase DnaB -0.2 -0.7 -0.2 0.0 0.0 0.0 120.4 281.9 144.2 96.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11040 dksA dnaK suppressor protein DksA 0.0 -1.9 -1.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 175.4 155.8 126.4 115.5 0.0 0.0 0.0 0.0

c14120 ssb ssDNA-binding protein 0.3 -0.1 -0.5 -1.0 1.1 -1.1 0.0 45.3 54.3 79.1 249.4 211.7 162.3 328.3 119.3 107.1 0.0 0.0

c14370 ligA DNA ligase LigA 0.1 0.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 85.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14380 recG ATP-dependent DNA helicase RecG -0.1 0.2 -0.1

c15140 gyrA DNA gyrase subunit GyrA -0.1 -0.5 -0.5 0.0 0.0 0.0 71.4 120.0 0.0 0.0 0.0 52.8 54.4 0.0 47.2 84.7 0.0 0.0

c21350 parE DNA topoisomerase 4 subunit B 0.4 0.9 0.3 0.0 0.0 0.0 295.9 465.9 171.7 129.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28090 dnaE2 DNA polymerase III subunit alpha -0.1 0.0 0.1 0.0 0.0 0.0 180.3 98.7 43.8 69.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30260 dnaX DNA polymerase III subunit tau 0.2 0.0 -0.2 0.0 0.0 0.0 160.8 177.0 210.4 234.7 103.7 0.0 65.7 0.0 0.0 0.0 0.0 0.0

c31780 polA DNA polymerase I 0.3 0.7 0.3 0.0 0.0 0.0 390.0 293.5 47.5 213.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32470 dinB DNA polymerase IV 1.0 0.8 0.8 0.0 0.0 0.0 0.0 0.0 35.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c33290 ftsK DNA translocase FtsK -0.1 -0.5 -0.1 0.0 0.0 0.0 528.2 716.8 164.5 165.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c33420 - DNA polymerase 3-like protein -0.2 -0.2 -0.7 0.0 0.0 0.0 104.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34530 dnaK chaperone protein DnaK -0.4 -0.8 0.7 -1.1 -1.5 -1.2 104.4 294.1 69.3 239.4 1286.8 980.2 1433.8 1288.1 1274.0 828.7 483.4 353.0

c34540 dnaJ chaperone protein DnaJ -0.5 -1.5 -0.2 0.0 0.0 0.0 0.0 189.8 69.3 266.4 146.8 184.6 232.2 317.3 0.0 0.0 0.0 0.0

c35070 parB chromosome-partitioning protein ParB 0.3 -0.2 -0.4 0.0 0.0 0.0 51.4 0.0 33.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DNA-replication

Cell division

Genetic Informatic Processing

Phospholipid synthesis
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c35080 parA chromosome partitioning protein ParA 0.2 -0.2 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.2 0.0 55.0 0.0 0.0 0.0 0.0 0.0

262p00010 - plasmid partition protein A 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 113.4 246.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

262p00020 - plamid partition protein-like protein 0.0 0.0 0.7 0.0 0.0 0.0 0.0 0.0 157.4 303.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

65p00460 - plasmid partition protein B 0.1 0.0 0.7 0.0 0.0 0.0 125.6 270.5 116.2 163.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

65p00470 - plasmid partition protein A -0.1 0.1 1.1

78p00600 - parB-like nuclease 0.6 0.8 0.8 0.0 0.0 0.0 488.3 643.0 313.7 239.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

78p00610 - plasmid partition protein A 0.3 0.4 0.5 0.0 0.0 0.0 68.8 66.2 59.6 112.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c03070 - uracil DNA glycosylase 0.2 0.6 0.1

c09450 uvrD DNA helicase II UvrD 0.3 0.8 0.2

c09720 recN DNA repair protein RecN -0.1 -0.1 -0.3 0.0 0.0 0.0 0.0 0.0 49.9 0.0 39.6 77.9 0.0 80.4 0.0 0.0 0.0 0.0

c10220 - alkylation repair enzyme -0.1 0.4 1.4 1.2 2.1 2.5 123.2 61.0 0.0 176.6 233.6 314.9 217.8 338.9 158.4 85.4 0.0 0.0

c10840 radA DNA repair protein RadA 0.0 0.2 0.0 0.0 0.0 0.0 106.4 93.6 54.7 77.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04840 ihfB integration host factor subunit beta 0.6 0.9 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 81.3 109.7 114.3 169.1 66.8 0.0 0.0 0.0

c11230 ihfA integration host factor subunit alpha 0.1 0.4 -0.1 0.0 0.0 0.0 49.3 82.6 40.5 120.1 175.6 177.7 159.5 172.1 116.7 0.0 0.0 0.0

c15260 recA protein recA (recombinase A) 0.1 0.4 -0.1 0.0 0.0 0.0 1385.4 1332.2 887.4 828.1 204.0 193.2 109.3 225.5 0.0 0.0 0.0 0.0

c16430 - DNA repair protein 0.3 0.3 0.1

c17370 uvrA uvrABC system protein A -0.9 -2.7 0.0 0.0 0.0 0.0 0.0 141.6 54.4 58.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c23200 - transposase -0.9 -2.7 0.0

c26160 uvrB uvrABC system protein B -0.3 -0.2 0.1 0.0 0.0 0.0 0.0 59.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30690 - type I restriction-modification system, R subunit -0.1 0.0 0.0 0.0 0.0 0.0 51.8 209.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30710 - type I restriction-modification system, M subunit 0.2 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 111.1 0.0 0.0 0.0 0.0 0.0 48.0 0.0 0.0 0.0

c31050 - UvrD/REP helicase -0.2 0.4 0.7 0.0 0.0 0.0 259.9 96.2 35.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32730 - RmuC DNA recombination family protein -0.6 -0.9 -0.6 0.0 0.0 0.0 0.0 36.6 85.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32740 mutL DNA mismatch repair protein MutL -0.3 -0.3 -0.4 -1.3 -2.4 -1.5 0.0 132.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c34150 xseB exodeoxyribonuclease VII small subunit 0.3 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 99.5 79.4 58.9 39.7 0.0 0.0 0.0 0.0

c34260 hupB DNA-binding protein HU-beta 0.4 -0.2 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 245.1 305.6 308.8 302.7 168.9 170.0 126.6 50.3

c35000 mutS DNA mismatch repair protein MutS 0.2 -0.4 -0.6 0.0 0.0 0.0 54.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35310 addA double strand break repair helicase AddA 0.1 -0.2 -0.4 0.0 0.0 0.0 113.8 227.1 0.0 194.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35320 addB double strand break repair protein AddB 0.2 -0.3 -0.5 0.0 0.0 0.0 204.1 178.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c01000 rpoZ DNA-directed RNA polymerase subunit omega 0.2 -0.5 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 119.7 131.3 168.4 120.2 0.0 0.0 0.0 0.0

c01370 nusG transcription antitermination protein NusG -0.3 -1.1 -1.1 0.0 0.0 0.0 213.6 240.5 282.4 245.3 250.5 276.0 310.0 301.5 240.9 167.0 125.4 108.9

c01430 rpoB DNA-directed RNA polymerase subunit beta -0.2 -1.1 -0.3 0.0 0.0 0.0 1805.4 1957.2 1447.7 1112.2 1210.6 751.7 1203.1 700.2 481.0 926.1 0.0 74.3

c01440 rpoC DNA-directed RNA polymerase subunit beta' -0.2 -1.2 -0.2 0.0 0.0 0.0 3216.5 3497.9 1964.1 1659.2 774.1 545.2 777.4 444.8 218.5 502.1 0.0 0.0

c01900 rpoA DNA-directed RNA polymerase subunit alpha -0.3 -2.9 -1.5 -1.0 -1.3 -1.3 373.9 415.5 202.7 212.0 737.2 536.7 747.9 586.6 322.0 306.6 114.8 0.0

c03290 greA transcription elongation factor GreA 0.5 -0.4 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 128.5 86.9 126.3 119.8 52.7 0.0 0.0 0.0

c07540 - transcription factor carD-like protein -0.5 -0.7 -0.4 0.0 0.0 0.0 39.0 108.3 134.7 0.0 38.4 70.3 61.6 73.4 217.5 111.4 0.0 0.0

c08510 - RNA polymerase sigma factor (ECF01 subgroup, ECF20 subgroup) -4.4 -3.4 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 100.6 0.0 0.0 127.4 122.3 0.0 0.0 0.0 0.0

c08800 rpoD RNA polymerase sigma factor RpoD -0.3 -0.2 -0.1 0.0 0.0 0.0 801.4 1384.7 814.9 703.6 115.1 0.0 117.5 0.0 0.0 0.0 0.0 0.0

c09010 rpoH1 RNA polymerase sigma-32 factor RpoH 0.3 1.0 0.8 0.0 0.0 0.0 1142.9 1001.8 1135.1 985.9 62.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c10590 rhlE1 ATP-dependent RNA helicase RhlE -0.4 -1.5 -0.9 0.0 0.0 0.0 551.0 852.5 328.7 207.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11390 rhlE2 ATP-dependent RNA helicase RhlE -1.5 -3.1 -1.2 0.0 0.0 0.0 0.0 88.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14920 mfd transcription-repair coupling factor 0.1 0.1 -0.2 0.0 0.0 0.0 818.0 1031.9 414.2 368.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27510 - RNA polymerase sigma factor (sigma-70 family

c34640 nusA transcription elongation protein NusA -0.1 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 507.1 357.1 400.3 231.0 182.2 160.4 0.0 0.0

262p01360 - LysR family transcriptional regulator 0.0 0.0 1.0

262p01470 - LysR family transcriptional regulator 0.0 0.0 1.0

262p01480 - AraC family transcriptional regulator 0.0 0.0 1.2

262p01680 - hypothetical protein 0.0 0.0 -0.6

262p02230 - zinc uptake regulation protein zur-like protein 0.0 0.0 2.2

262p02260 - two-component sensor histidine kinase/response regulator hybrid protein 0.0 0.0 0.6

78p00580 - two-component system sensor-like protein 0.4 0.7 2.5

c00660 - LysR family transcriptional regulator 0.0 -0.4 -0.9 0.0 0.0 0.0 37.1 58.7 111.1 101.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02190 - signal transduction histidine kinase -0.9 -0.8 -0.7 0.0 0.0 0.0 152.1 209.0 158.9 440.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c02470 - serine-protein kinase, PrkA type -1.1 0.5 2.4 -1.8 -1.4 1.8 0.0 0.0 55.8 225.1 0.0 0.0 188.2 634.5 0.0 0.0 0.0 0.0

c02580 - HTH-type transcriptional regulator pcaQ 0.0 0.5 0.7

c06650 - GntR family transcriptional regulator -0.2 -0.5 -0.4

c07040 - LysR family transcriptional regulator 1.6 1.3 0.6

c07920 - signal transduction histidine kinase -0.4 0.0 0.0 0.0 0.0 0.0 49.5 41.6 48.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c08390 - AraC family transcriptional regulator -0.4 -0.8 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 54.5 0.0 0.0 0.0 0.0

c08670 - TetR family transcriptional regulator -0.9 -0.6 -0.3 0.0 0.0 0.0 264.5 301.3 184.4 213.1 0.0 0.0 0.0 0.0 34.4 0.0 0.0 0.0

c09340 - AsnC family transcriptional regulator 0.2 -0.2 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 61.1 140.0 64.3 116.2 0.0 0.0 0.0 0.0

c11710 - LysR family transcriptional regulator -0.4 0.2 0.3 0.0 0.0 0.0 168.8 92.5 115.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c11790 - two-component regulatory system, sensory/regulatory protein 0.8 1.0 0.4 0.0 0.0 0.0 57.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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c12190 - MarR family transcriptional regulator -0.4 -0.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.5 0.0 0.0 0.0 0.0

c12680 - transcriptional regulator 0.0 0.3 0.5

c12690 - two-component system response regulator 0.1 0.6 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 92.9 0.0 102.0 124.6 0.0 0.0 0.0 0.0

c12710 - two-component system sensor histidine kinase 0.0 0.1 -0.2 0.0 0.0 0.0 53.1 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13010 - two-component system response regulator 0.4 0.6 -0.1 0.0 0.0 0.0 217.1 98.7 61.8 61.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13020 - signal transduction histidine kinase 0.0 -0.2 -0.8 0.0 0.0 0.0 138.0 154.4 60.6 122.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14190 - AraC family transcriptional regulator 0.4 0.0 -0.6

c14500 - GntR family transcriptional regulator -0.9 -0.7 2.0 0.0 0.0 0.0 119.5 0.0 0.0 110.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14780 ntrB nitrogen regulation protein NtrB -0.1 0.3 0.0

c14790 ntrC nitrogen regulation protein NtrC 0.3 0.8 0.3 0.0 0.0 0.0 0.0 100.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14800 ntrY nitrogen regulation protein NtrY 0.4 0.5 0.7 0.0 0.0 0.0 235.6 503.3 500.1 281.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c14810 ntrX nitrogen assimilation regulatory protein NtrX 0.1 0.1 0.4 0.0 0.0 0.0 89.4 236.6 75.5 0.0 104.4 147.7 183.5 118.8 0.0 0.0 0.0 0.0

c14960 - transcriptional regulator -0.2 -0.6 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.9 0.0 0.0 0.0 0.0 0.0 0.0

c15240 - two-component system histidine kinase / response regulator 0.7 0.8 0.2 0.0 0.0 0.0 320.3 457.9 68.7 195.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15640 - IclR family transcriptional regulator 0.5 0.7 -0.5

c15800 - phosphate regulon sensor protein phoR-like protein -0.3 1.7 -0.3 0.0 0.0 0.0 104.5 0.0 0.0 87.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15870 - AraC family transcriptional regulator 0.6 0.7 -1.0 0.0 0.0 0.0 243.1 258.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16360 - AsnC family transcriptional regulator 0.6 0.2 0.1 0.0 0.0 0.0 71.0 40.3 48.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c16940 lexA LexA repressor 0.5 1.0 0.6 0.0 0.0 0.0 47.9 0.0 39.6 94.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c17090 - LysR family transcriptional regulator -0.1 -0.2 -0.3 0.0 0.0 0.0 174.0 131.4 62.3 60.0 0.0 0.0 52.1 38.1 0.0 0.0 0.0 0.0

c17290 - LysR family transcriptional regulator 0.5 1.5 0.2 0.0 0.0 0.0 81.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19460 - transcription regulator, GntR family 0.0 0.1 -0.6

c19620 - two-component system hybrid kinase -0.4 1.3 0.6

c20190 - two-component signal transduction system, histidine kinase -0.4 -0.2 0.2 0.0 0.0 0.0 85.4 50.2 171.4 178.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c20200 - two-component signal transduction system, response regulator 0.0 1.2 0.1

c20730 - AsnC family transcriptional regulator -1.3 -2.0 -1.0 0.0 0.0 0.0 267.7 216.1 335.8 444.2 38.9 52.3 233.8 300.0 134.4 0.0 92.5 52.2

c21870 - transcriptional regulator -0.4 0.1 -0.3

c22630 - signal transduction histidine kinase 1.2 0.7 0.0 0.0 0.0 0.0 82.2 92.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22770 - LysR family transcriptional regulator 0.6 1.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.2 35.6 0.0 0.0 0.0 0.0

c23250 - DeoR family transcriptional regulator 0.1 0.1 -0.1

c23400 - DeoR family transcriptional regulator -0.4 -0.5 -0.2

c23630 - transcriptional regulator 0.3 -0.3 -1.3

c23680 - CRP family transcriptional regulator 0.2 -0.4 -0.2

c24770 - leucine-responsive regulatory protein -0.1 -1.1 -1.4

c25020 - LysR family transcriptional regulator 0.0 0.9 1.5

c25250 - AsnC family transcriptional regulator 0.4 0.6 0.1

c25410 - LysR family transcriptional regulator 0.4 0.4 0.0

c25560 - LysR family transcriptional regulator 0.0 -0.3 -0.6

c25760 - LysR family transcriptional regulator 0.4 0.8 0.8 0.0 0.0 0.0 435.1 289.0 265.1 560.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27060 - signal transduction histidine kinase -1.2 -1.0 -0.2 0.0 0.0 0.0 0.0 51.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27080 - response regulator receiver protein -0.8 -0.6 0.3

c27290 - response regulator 0.1 0.4 2.3

c27500 chrR transcriptional activator ChrR 0.3 0.9 0.2

c27600 - signal transduction histidine kinase 0.0 -0.5 -0.3 0.0 0.0 0.0 0.0 40.9 33.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c27610 - transcriptional regulatory protein, containing sigma-54 interaction domain 0.5 0.5 0.5 0.0 0.0 0.0 39.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c28300 - GntR family transcriptional regulator -0.8 -0.8 -0.3 0.0 0.0 0.0 270.3 158.2 149.3 182.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c29160 - LysR family transcriptional regulator 0.2 0.9 0.4

c30140 fnrL transcriptional activator protein FnrL 0.0 0.6 0.7 0.0 0.0 0.0 0.0 50.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c30560 - GntR family HTH-type transcriptional regulator -0.1 -0.3 -0.7 0.0 0.0 0.0 313.6 189.5 146.1 257.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31340 - DeoR family HTH-type transcriptional regulator 0.0 -0.1 1.0

c32140 - signal transduction histidine kinase 0.1 -0.1 0.3

c32640 - response regulator receiver protein 0.2 0.4 0.4 0.0 0.0 0.0 0.0 54.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c32650 - DNA-binding response regulator 0.2 0.3 0.1 0.0 0.0 0.0 39.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c33330 - transcriptional regulator -0.6 0.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 55.3 35.5 121.0 0.0 0.0 0.0 0.0

c34120 petP HTH-type transcriptional regulator PetP -0.9 -0.5 0.2

c34410 - GntR family HTH-type transcriptional regulator -0.4 -0.7 -0.3

c35020 hrcA heat-inducible transcription repressor HrcA -0.1 0.2 0.5 0.0 0.0 0.0 267.1 232.6 225.9 370.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35120 rho transcription termination factor Rho -0.5 -1.4 -1.0 0.0 0.0 0.0 1002.6 1180.4 849.9 835.5 406.7 364.7 409.3 245.5 62.5 69.3 0.0 0.0

c35370 regB sensor histidine kinase RegB 0.8 1.2 0.5 0.0 0.0 0.0 162.6 87.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35380 senC regulatory protein SenC -0.5 -1.3 -0.6 0.0 0.0 0.0 563.0 564.5 576.0 505.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35970 - sigma(54) modulation protein 0.2 0.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 140.1 126.3 128.1 114.5 66.3 0.0 0.0 0.0

c02950 - RNA methyltransferase-like protein -0.1 0.0 1.4

c09200 rlmB 23S rRNA (guanosine-2'-O-)-methyltransferase RlmB 0.0 -0.1 -0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 67.0 0.0 0.0 0.0 65.0 0.0 0.0 0.0

c10580 rnjA ribonuclease J 1 -0.6 -1.2 -1.2 -1.2 -1.6 -1.4 0.0 0.0 0.0 0.0 176.1 0.0 117.3 106.6 172.1 63.6 0.0 0.0

c13290 - ribonuclease D 0.2 -0.8 -1.1 0.0 0.0 0.0 57.9 107.1 0.0 0.0 89.6 68.7 69.1 81.5 0.0 0.0 0.0 0.0

c24190 hrpB ATP-dependent RNA helicase HrpB 0.3 0.0 -0.2

c31110 - ribonuclease E/G family protein 0.0 -0.1 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 118.0 0.0 0.0 0.0

c35030 rph ribonuclease PH 0.3 -0.4 -0.9 0.0 0.0 0.0 382.6 299.4 281.9 236.3 107.9 117.8 95.2 112.3 0.0 0.0 0.0 0.0

c36430 - ribonuclease R 0.4 -0.1 -0.7 0.0 0.0 0.0 44.4 206.5 83.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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c00520 trmD tRNA (guanine-N(1)-)-methyltransferase TrmD -0.1 -0.8 -1.0

c04900 pth peptidyl-tRNA hydrolase Pth 0.0 -1.2 -1.2

c05710 ileS isoleucyl-tRNA synthetase IleS -0.1 -0.6 -0.6 0.0 0.0 0.0 0.0 37.1 0.0 0.0 0.0 0.0 0.0 0.0 390.5 649.8 0.0 0.0

c06470 glyQ glycyl-tRNA synthetase subunit alpha 0.0 -1.6 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.2 0.0 0.0 0.0 0.0 0.0 0.0

c06500 glyS glycyl-tRNA synthetase subunit beta 0.0 -1.1 -0.8 0.0 0.0 0.0 87.9 305.4 0.0 0.0 284.7 155.2 145.5 0.0 0.0 114.9 0.0 0.0

c07010 pheS phenylalanyl-tRNA synthetase subunit alpha -0.2 -1.9 -1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 70.6 0.0 0.0 50.4 0.0 0.0 0.0 0.0

c07030 pheT phenylalanyl-tRNA synthetase subunit beta 0.0 -0.5 -0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 157.6 109.2 72.3 0.0 0.0 0.0 0.0 0.0

c08340 metG methionyl-tRNA synthetase MetG 0.1 -1.3 -1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 276.4 82.9 160.5 110.6 213.9 282.3 0.0 0.0

c11140 argS arginyl-tRNA synthetase ArgS -0.2 0.0 -0.4 0.0 0.0 0.0 0.0 78.4 38.0 65.8 575.2 332.6 395.7 324.0 687.4 478.4 0.0 0.0

c11340 tyrS tyrosyl-tRNA synthetase TyrS 0.7 -0.8 -1.5

c11630 valS valyl-tRNA synthetase ValS 0.0 -0.5 -0.7 0.0 0.0 0.0 252.7 559.1 136.9 173.1 0.0 0.0 0.0 0.0 647.6 760.8 0.0 0.0

c13970 - threonyl/alanyl tRNA synthetase-like protein -0.6 -0.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 34.4 0.0 0.0 0.0 0.0

c15270 alaS alanyl-tRNA synthetase AlaS -0.1 -0.3 -0.6 0.0 0.0 0.0 441.1 1215.2 447.1 453.6 920.6 691.7 970.3 830.1 308.1 435.4 0.0 0.0

c16090 - tRNA-processing ribonuclease -0.2 -0.1 -0.5

c16960 gltX1 glutamyl-tRNA synthetase -0.2 -0.4 -1.0 0.0 0.0 0.0 0.0 39.2 0.0 0.0 297.1 219.4 318.3 196.5 284.8 50.8 0.0 0.0

c18960 serS seryl-tRNA synthetase SerS 0.4 -0.2 -0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 229.8 186.1 288.7 152.3 150.0 0.0 0.0 0.0

c19230 dusA tRNA-dihydrouridine synthase A 0.1 0.4 -0.3 0.0 0.0 0.0 75.2 0.0 0.0 0.0 0.0 56.7 0.0 0.0 0.0 0.0 0.0 0.0

c20990 thrS threonyl-tRNA synthetase ThrS 0.2 -0.7 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 153.2 99.9 0.0 0.0 75.0 77.1 0.0 0.0

c21420 proS prolyl-tRNA synthetase ProS 0.0 -0.7 -0.9 0.0 0.0 0.0 0.0 133.0 0.0 0.0 229.7 167.9 316.8 250.9 331.9 239.3 0.0 0.0

c21970 gatA glutamyl-tRNA(Gln) amidotransferase subunit A -0.1 -1.1 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 391.7 290.1 354.8 253.3 61.7 0.0 0.0 0.0

c23960 - tRNA-modifying protein ygfZ-like protein -0.1 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.7 35.5 100.1 0.0 0.0 0.0 0.0

c26430 gltX2 glutamyl-tRNA synthetase -0.4 -1.5 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 242.6 108.7 255.8 85.1 211.5 68.2 0.0 0.0

c26770 trpS tryptophanyl-tRNA synthetase TrpS 0.1 -1.1 -1.1 -1.1 -1.1 -1.1 0.0 0.0 0.0 0.0 215.1 208.2 270.9 208.4 0.0 0.0 0.0 0.0

c29890 hisS histidyl-tRNA synthetase HisS -0.1 -0.3 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 196.3 70.2 154.3 50.8 197.1 0.0 0.0 0.0

c33400 leuS leucyl-tRNA synthetase 0.3 0.2 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.7 0.0 0.0 0.0 64.9 108.3 0.0 0.0

c00540 rimM 16S rRNA processing protein RimM 0.1 0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00900 fmt methionyl-tRNA formyltransferase Fmt 0.3 0.1 -0.1

c01510 fusA elongation factor G -0.3 -2.2 -0.7 -1.1 -1.6 -1.5 1416.5 2307.7 1707.3 1588.5 1599.6 1280.7 1829.9 1575.3 1730.6 1432.8 219.3 103.7

c05820 prmA ribosomal protein L11 methyltransferase PrmA -0.7 -1.6 -0.9

c14220 frr ribosome-recycling factor Frr -0.1 -0.1 -0.6 1.1 1.3 1.3 0.0 0.0 0.0 0.0 310.7 416.7 350.6 396.5 139.3 142.7 0.0 0.0

c15580 tsf elongation factor Ts -0.5 -2.2 -1.7 -1.1 -1.5 -1.8 225.4 236.4 0.0 0.0 1011.7 882.3 1106.5 960.8 752.0 306.5 280.5 0.0

c01320 tuf1 elongation factor Tu -0.1 -2.0 -0.8 1.1 -1.2 -1.5 1073.5 1473.7 1116.7 980.5 1476.7 1399.8 1678.5 1477.1 1567.8 1178.3 253.7 388.0

c16080 rrmJ ribosomal RNA large subunit methyltransferase J -0.1 0.2 0.1

c20840 infC translation initiation factor IF-3 0.4 -1.4 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.2 72.7 0.0 0.0

c23980 efp translation elongation factor P 0.1 0.3 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 91.4 106.9 95.1 111.4 79.5 0.0 0.0

c29260 rsmD ribosomal RNA small subunit methyltransferase D 0.5 -0.6 -0.4 0.0 0.0 0.0 136.5 212.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c31130 infA translation initiation factor IF-1 -1.0 -1.7 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 83.5 86.4 56.1 0.0 66.5 0.0 0.0 0.0

c32930 rbfA ribosome-binding factor A 0.7 0.9 1.2 0.0 0.0 0.0 57.2 0.0 68.9 0.0 0.0 81.9 0.0 0.0 86.6 98.4 0.0 0.0

c34620 infB translation initiation factor IF-2 -0.4 -0.9 -0.6 0.0 0.0 0.0 565.2 784.4 1717.8 1901.0 682.3 379.6 505.9 335.1 266.6 382.1 0.0 0.0

c32880 - ribosomal RNA small subunit methyltransferase B -0.3 -0.9 -0.5

c35090 rsmG ribosomal RNA small subunit methyltransferase G 0.6 0.3 0.0 0.0 0.0 0.0 126.3 77.2 35.2 69.6 50.1 68.8 0.0 0.0 0.0 0.0 0.0 0.0

c36240 rlmN ribosomal RNA large subunit methyltransferase N -0.6 -1.8 -0.6 0.0 0.0 0.0 0.0 129.5 71.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c00500 rpmE 50S ribosomal protein L31 -0.3 -1.3 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 108.6 93.8 152.5 112.5 0.0 0.0 0.0 0.0

c00510 rplS 50S ribosomal protein L19 -0.3 -1.6 -0.6 0.0 0.0 0.0 852.7 989.7 883.1 871.4 214.6 183.2 275.2 246.0 574.9 518.6 0.0 0.0

c00570 rpsP 30S ribosomal protein S16 -0.4 -0.8 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.4 126.1 102.2 153.2 233.0 225.1 0.0 0.0

c01380 rplK 50S ribosomal protein L11 -0.9 -3.5 -2.2 0.0 0.0 0.0 0.0 38.0 62.5 0.0 257.9 239.9 267.2 273.2 243.1 215.8 125.3 90.8

c01400 rplA 50S ribosomal protein L1 -0.7 -2.9 -2.0 -1.2 -1.4 -1.5 111.2 129.9 34.3 0.0 317.7 236.6 367.3 235.2 201.3 133.5 0.0 0.0

c01410 rplJ 50S ribosomal protein L10 -1.0 -5.2 -2.7 -1.2 -1.6 -1.6 0.0 0.0 0.0 0.0 176.5 137.0 157.9 153.3 36.7 0.0 0.0 0.0

c01420 rplL 50S ribosomal protein L7/L12 -0.5 -4.2 -2.1 -1.1 -1.6 -1.7 68.1 84.7 0.0 0.0 373.2 344.5 374.0 387.2 0.0 0.0 0.0 0.0

c01490 rpsL 30S ribosomal protein S12 -0.8 -3.7 -1.8 0.0 0.0 0.0 247.8 345.6 379.0 349.6 0.0 0.0 0.0 0.0 73.0 119.0 0.0 0.0

c01500 rpsG 30S ribosomal protein S7 -0.7 -2.9 -1.5 0.0 0.0 0.0 240.6 376.8 325.8 177.2 222.8 243.2 214.4 235.6 350.1 301.0 0.0 70.5

c01540 rpsJ 30S ribosomal protein S10 -0.6 -4.1 -1.9 0.0 0.0 0.0 193.5 139.1 142.1 187.7 236.0 206.0 219.9 212.4 370.3 376.5 92.4 69.7

c01550 rplC 50S ribosomal protein L3 -0.5 -3.3 -1.5 0.0 0.0 0.0 582.6 725.3 569.4 478.9 281.6 369.7 483.8 473.8 636.8 731.4 0.0 72.7

c01560 rplD 50S ribosomal protein L4 -0.3 -3.1 -1.4 0.0 0.0 0.0 592.1 651.0 596.3 606.4 394.1 340.6 416.6 391.0 540.5 514.3 111.5 183.1

c01570 rplW 50S ribosomal protein L23 -0.2 -2.8 -1.3 0.0 0.0 0.0 57.5 50.5 0.0 0.0 140.1 95.4 124.7 125.6 120.3 105.9 0.0 61.2

c01590 rplB 50S ribosomal protein L2 -0.5 -3.7 -1.5 0.0 0.0 0.0 736.3 885.9 1021.7 740.2 0.0 0.0 0.0 0.0 281.2 487.4 0.0 59.1

c01600 rpsS 30S ribosomal protein S19 -0.5 -3.8 -1.6 0.0 0.0 0.0 214.9 331.1 226.3 153.4 104.1 62.6 76.2 67.3 219.9 230.0 0.0 0.0

c01610 rplV 50S ribosomal protein L22 -0.4 -3.3 -1.3 0.0 0.0 0.0 365.0 406.0 420.3 400.4 109.7 79.0 105.8 107.2 198.3 186.8 0.0 0.0

c01620 rpsC 30S ribosomal protein S3 -0.4 -3.2 -1.3 0.0 0.0 0.0 981.9 1062.4 969.9 951.7 339.8 248.4 347.6 356.7 458.9 584.4 0.0 0.0

c01630 rplP 50S ribosomal protein L16 -0.3 -2.4 -1.1 0.0 0.0 0.0 398.2 577.3 520.2 533.1 117.6 66.0 93.9 116.3 320.4 311.4 0.0 0.0

c01680 rpmC 50S ribosomal protein L29 -1.0 -2.8 -1.2 0.0 0.0 0.0 0.0 0.0 74.5 0.0 127.3 124.3 141.9 128.9 88.4 75.1 0.0 0.0

c01700 rplN 50S ribosomal protein L14 -0.8 -3.0 -1.4 0.0 0.0 0.0 615.2 696.5 643.8 554.4 199.4 208.6 230.8 239.2 624.1 585.5 0.0 83.1

c01710 rplX 50S ribosomal protein L24 -0.7 -2.3 -0.9 0.0 0.0 0.0 112.4 74.8 87.1 0.0 173.7 118.6 170.2 205.9 423.2 394.9 193.3 177.2

c01720 rplE 50S ribosomal protein L5 -0.5 -1.8 -0.8 0.0 0.0 0.0 235.4 368.1 197.2 194.3 445.7 388.1 524.7 436.4 557.9 383.6 0.0 120.8

c01730 rpsN 30S ribosomal protein S14 -0.3 -1.6 -0.8 0.0 0.0 0.0 0.0 0.0 94.0 60.2 0.0 0.0 0.0 0.0 47.2 147.9 0.0 0.0

c01740 rpsH 30S ribosomal protein S8 -0.2 -1.6 -0.5 0.0 0.0 0.0 445.9 695.3 524.7 414.5 388.3 359.1 418.9 359.5 679.7 628.4 222.8 230.2

c01750 rplF 50S ribosomal protein L6 -0.1 -1.6 -0.5 0.0 0.0 0.0 558.4 633.1 432.1 383.9 137.2 84.8 164.9 178.7 407.5 312.1 0.0 0.0

Ribosome

Aminoacyl-tRNA-synthases/etc.
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c01760 rplR 50S ribosomal protein L18 -0.2 -1.6 -0.5 0.0 0.0 0.0 632.5 739.5 709.9 671.9 245.1 119.0 284.5 156.4 454.7 400.6 0.0 0.0

c01770 rpsE 30S ribosomal protein S5 -0.5 -2.4 -1.0 0.0 0.0 0.0 640.2 830.3 501.2 501.9 163.5 94.6 124.6 155.7 316.7 577.1 0.0 0.0

c01780 rpmD 50S ribosomal protein L30 -0.3 -1.7 -0.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 184.4 135.6 153.1 158.8 206.1 187.9 72.5 0.0

c01850 rplO 50S ribosomal protein L15 -0.7 -2.0 -1.1 0.0 0.0 0.0 543.3 600.8 550.2 536.8 214.1 109.1 147.2 143.4 488.8 399.5 0.0 52.7

c01880 rpsM 30S ribosomal protein S13 -0.5 -3.5 -1.9 0.0 0.0 0.0 214.0 297.5 246.1 244.2 154.1 161.7 220.7 225.8 242.7 262.9 0.0 0.0

c01890 rpsK 30S ribosomal protein S11 -0.6 -3.2 -2.0 0.0 0.0 0.0 292.1 636.2 739.3 561.8 171.9 94.5 176.5 177.8 550.9 443.4 0.0 0.0

c01910 rplQ 50S ribosomal protein L17 -0.2 -2.5 -0.6 0.0 0.0 0.0 108.3 128.7 137.6 104.3 121.8 104.5 97.5 135.1 107.9 120.2 0.0 0.0

c02150 rpmH 50S ribosomal protein L34 -0.8 -1.8 -1.3 0.0 0.0 0.0 49.3 48.0 54.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04830 rpsA 30S ribosomal protein S1 -0.5 -2.6 -2.0 0.0 0.0 0.0 286.8 554.8 236.4 118.1 1027.5 756.2 1073.1 927.2 850.1 597.9 0.0 53.5

c04910 rplY 50S ribosomal protein L25 -0.3 -2.6 -1.4 0.0 0.0 0.0 0.0 0.0 34.5 0.0 446.3 351.2 580.9 550.4 322.3 217.8 0.0 0.0

c06990 rpmI 50S ribosomal protein L35 -0.4 -2.8 -1.4 0.0 0.0 0.0 95.8 121.5 105.9 146.4 0.0 0.0 38.9 0.0 0.0 60.4 0.0 0.0

c07000 rplT 50S ribosomal protein L20 -0.4 -2.5 -1.3 0.0 0.0 0.0 327.4 384.4 369.7 363.2 93.5 51.7 114.1 78.1 338.3 231.2 0.0 0.0

c11255 rpmF 50S ribosomal protein L32 -0.5 -1.6 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.6 57.8 152.9 227.2 0.0 0.0 0.0 0.0

c14510 rplM 50S ribosomal protein L13 -1.0 -4.3 -2.6 0.0 0.0 0.0 206.1 241.5 175.8 192.0 177.2 99.0 251.8 116.2 351.5 390.3 0.0 0.0

c14520 rpsI 30S ribosomal protein S9 -1.1 -3.9 -2.3 0.0 0.0 0.0 383.9 386.3 522.7 269.5 70.6 81.6 117.4 101.5 161.7 150.2 0.0 0.0

c15470 rplU 50S ribosomal protein L21 -0.4 -2.8 -1.3 0.0 0.0 0.0 332.7 325.6 326.0 263.1 316.5 273.3 356.1 350.5 414.0 306.9 0.0 125.3

c15480 rpmA 50S ribosomal protein L27 -0.3 -2.2 -1.3 0.0 0.0 0.0 69.1 101.5 82.6 60.2 0.0 0.0 0.0 0.0 95.6 0.0 0.0 0.0

c15570 rpsB 30S ribosomal protein S2 -1.2 -4.2 -2.3 -1.1 -1.3 -1.4 1007.1 1238.1 1200.6 1157.9 626.6 523.5 725.6 686.5 540.8 330.8 141.4 70.8

c18090 rpsF 30S ribosomal protein S6 -0.3 -2.1 -1.2 0.0 0.0 0.0 0.0 54.3 0.0 109.7 179.5 172.9 249.7 173.4 435.9 284.7 0.0 99.0

c18100 rpsR 30S ribosomal protein S18 -0.3 -1.9 -1.0 0.0 0.0 0.0 142.7 205.8 194.9 187.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c18110 rplI 50S ribosomal protein L9 -0.5 -1.8 -0.9 0.0 0.0 0.0 270.6 181.3 0.0 0.0 664.4 668.0 786.6 759.1 573.1 500.6 156.8 110.3

c24170 rpmB 50S ribosomal protein L28 -0.4 -1.5 -1.5 0.0 0.0 0.0 102.7 156.8 0.0 135.3 128.3 155.5 224.0 238.3 272.1 243.8 0.0 0.0

c25280 rpsD 30S ribosomal protein S4 -0.5 -2.6 -1.7 0.0 0.0 0.0 1479.0 1549.2 1553.3 1538.2 430.2 445.6 430.5 361.9 996.1 1045.5 0.0 0.0

c30360 rpsU1 protein RpsU 0.2 0.7 0.7

c30380 rpsU2 30S ribosomal protein S21 -0.6 -1.6 -0.3 0.0 0.0 0.0 57.0 50.0 0.0 0.0 48.4 47.2 64.5 0.0 0.0 0.0 0.0 0.0

c32980 rpsO 30S ribosomal protein S15 -1.0 -2.9 -0.3 0.0 0.0 0.0 129.5 137.1 77.9 110.7 61.4 93.8 116.5 69.1 0.0 146.4 0.0 0.0

c36510 rpsT 30S ribosomal protein S20 -0.5 -2.5 -2.0 0.0 0.0 0.0 144.5 173.0 180.7 176.2 0.0 0.0 0.0 0.0 74.9 71.9 0.0 0.0

262p00690 - stressosome protein rsbRA-like protein 0.0 0.0 -0.9 0.0 0.0 0.0 0.0 0.0 402.8 606.7 0.0 0.0 333.2 287.0 0.0 0.0 0.0 0.0

262p00760 - AsnC family transcriptional regulator 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 85.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c15860 aroH phospho-2-dehydro-3-deoxyheptonate aldolase AroH 0.2 0.0 -0.4 -1.1 -1.5 -1.2 0.0 169.0 329.4 176.6 441.3 230.8 541.1 426.4 100.5 0.0 0.0 0.0

c14100 aroB 3-dehydroquinate synthase AroB -0.2 0.2 -0.4 0.0 0.0 0.0 106.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35150 aroE shikimate dehydrogenase -0.1 0.0 0.4

c14090 aroK shikimate kinase AroK 0.2 0.0 -0.7 0.0 0.0 0.0 110.2 140.6 76.9 69.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c04810 aroA 3-phosphoshikimate 1-carboxyvinyltransferase AroA 0.0 -0.1 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 272.3 364.4 273.9 382.7 194.3 109.2 0.0 0.0

c34060 aroC chorismate synthase AroC -0.2 -0.8 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 79.0 51.7 62.9 33.9 0.0 0.0 0.0 0.0

c00590 - chorismate mutase -0.6 -1.8 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 56.2 0.0 0.0 0.0 0.0

c30200 - prephenate dehydratase 0.0 -1.1 -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 117.3 139.4 0.0 0.0

c29420 tyrB aromatic-amino-acid aminotransferase TyrB 0.1 0.2 -0.2 1.4 1.7 -1.1 175.5 206.5 90.2 299.5 989.8 980.8 1035.3 1058.6 1704.6 1227.7 133.3 130.0

c04490 iorAB indolepyruvate oxidoreductase -0.9 -0.6 0.9 0.0 0.0 0.0 1393.2 1669.8 993.4 171.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c26800 paaK1 phenylacetate-CoA ligase PaaK 1.3 1.5 -0.5

c04030 - phenylacetic acid degradation protein paaA-like protein -0.7 0.0 0.0 0.0 0.0 0.0 244.3 302.3 363.4 550.1 0.0 0.0 0.0 99.4 0.0 0.0 0.0 0.0

c04040 paaE phenylacetic acid degradation NADH oxidoreductase PaaE -1.5 -0.6 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 76.5 119.7 0.0 0.0 0.0 0.0

c04060 paaC phenylacetic acid degradation protein PaaC -1.3 -0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 78.3 0.0 155.9 74.5 120.8 0.0 0.0 0.0

c04080 paaA phenylacetic acid degradation protein PaaA -0.7 0.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 129.3 0.0 0.0 0.0 0.0 0.0

c26830 paaZ phenylacetic acid degradation protein PaaZ 1.6 1.6 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 226.4 332.7 0.0 0.0

262p00800 paaZ phenylacetic acid degradation protein PaaZ 0.0 0.0 0.8 0.0 0.0 0.0 0.0 0.0 816.4 496.2 0.0 0.0 328.3 205.2 0.0 0.0 0.0 0.0

262p00810 tdaF flavoprotein, HFCD family 0.0 0.0 0.4 -278.1 -311.8 1.4 0.0 0.0 474.5 667.9 0.0 0.0 564.5 646.1 0.0 0.0 228.2 240.8

262p00940 tdaE acyl-CoA dehydrogenase TdaE 0.0 0.0 0.7 -86.7 -72.1 -1.5 0.0 0.0 2637.7 2663.8 0.0 0.0 1336.7 1366.0 0.0 0.0 167.0 169.7

262p00950 tdaD thioesterase superfamily protein TdaD 0.0 0.0 0.6 -277.1 -317.4 1.7 0.0 0.0 241.7 366.6 0.0 0.0 687.9 718.2 0.0 0.0 93.2 99.3

262p00960 tdaC prephenate dehydratase TdaC-like protein 0.0 0.0 1.2 -20.4 -24.0 -1.5 0.0 0.0 77.0 0.0 0.0 0.0 397.3 312.2 0.0 0.0 0.0 0.0

262p00970 tdaB beta etherase TdaB 0.0 0.0 -0.8 -5.3 -4.7 1.2 0.0 0.0 86.4 0.0 0.0 0.0 425.6 439.5 0.0 0.0 110.0 0.0

262p00980 tdaA LysR family transcriptional regulator 0.0 0.0 1.7 1.0 1.3 1.3 0.0 0.0 509.7 847.9 0.0 0.0 402.6 365.5 0.0 0.0 56.4 0.0

c00860 patB cystathionine beta-lyase PatB 0.2 -0.5 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 534.4 527.1 496.3 434.0 233.3 225.0 0.0 0.0

c04090 paaJ beta-ketoadipyl-CoA thiolase PaaJ -0.7 -0.7 -0.1 -1.4 -1.3 1.3 0.0 0.0 32.8 0.0 272.9 252.5 567.8 785.8 785.4 375.6 0.0 0.0

TDA biosynthesis

Stress regulation

Phenylpyruvate  →  PhAc

Lower branch (3-oxo-5,6-dehydrosuberoyl-CoA → TDA)

Lower branch (3-oxo-5,6-dehydrosuberoyl-CoA → TCA-cycle)

Nucleoside Biosynthesis

Upper branch (PhAc → 3-oxo-5,6-dehydrosuberoyl-CoA)

Biosynthesis of Phenylalanine
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c10810 purF amidophosphoribosyltransferase PurF -0.6 -1.7 -1.8 -1.1 -1.7 -1.8 0.0 0.0 0.0 0.0 251.4 73.7 139.8 0.0 0.0 0.0 0.0 57.6

c23610 purD phosphoribosylamine--glycine ligase PurD -0.8 -2.0 -1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 143.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13270 purN phosphoribosylglycinamide formyltransferase PurN -0.1 -1.1 0.2

c13420 purQ phosphoribosylformylglycinamidine synthase 1 -0.5 -1.3 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 74.3 53.8 133.0 74.5 0.0 0.0 0.0 0.0

c17120 purL phosphoribosylformylglycinamidine synthase 2 -0.7 -2.4 -1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 146.2 49.3 156.3 59.6 194.6 127.2 0.0 0.0

c13260 purM phosphoribosylformylglycinamidine cyclo-ligase PurM -0.3 -0.9 -0.7 1.5 1.2 -1.2 0.0 0.0 0.0 0.0 352.9 171.1 256.5 121.1 0.0 0.0 0.0 0.0

c24860 purE phosphoribosylaminoimidazole carboxylase catalytic subunit PurE -0.6 -2.3 -1.2 0.0 0.0 0.0 0.0 0.0 0.0 93.4 128.4 165.2 100.2 173.4 321.0 179.0 0.0 0.0

c24870 purK phosphoribosylaminoimidazole carboxylase ATPase subunit PurK -0.5 -1.8 -0.9 0.0 0.0 0.0 63.8 129.1 52.4 113.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c13400 purC phosphoribosylaminoimidazole-succinocarboxamide synthase PurC -0.6 -2.2 -1.8 0.0 0.0 0.0 113.9 170.8 108.7 206.5 315.6 189.9 279.3 172.6 169.5 216.3 0.0 0.0

c13410 purS phosphoribosylformylglycinamidine (FGAM) synthase PurS 0.2 0.9 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 174.0 112.1 91.4 0.0 0.0 0.0 0.0 0.0

c18780 purB adenylosuccinate lyase PurB -0.8 -2.6 -1.7 1.2 -1.0 1.1 333.6 387.7 0.0 58.8 555.1 389.9 535.9 481.4 657.4 586.1 0.0 0.0

c32860 purH bifunctional purine biosynthesis protein PurH -0.1 0.1 0.2 0.0 0.0 0.0 0.0 90.5 0.0 0.0 702.6 745.1 666.4 552.1 755.1 613.6 0.0 112.9

c23820 purA adenylosuccinate synthetase PurA 0.1 -1.0 -0.7 0.0 0.0 0.0 138.1 224.2 121.0 136.4 691.7 579.1 609.2 563.8 660.1 339.8 0.0 0.0

c18780 purB adenylosuccinate lyase PurB -0.8 -2.6 -1.7 1.2 -1.0 1.1 333.6 387.7 0.0 58.8 555.1 389.9 535.9 481.4 657.4 586.1 0.0 0.0

c01870 adk1 adenylate kinase Adk 0.2 -0.6 -0.7 0.0 0.0 0.0 131.4 111.0 0.0 0.0 305.4 347.4 242.5 232.1 196.2 191.1 0.0 0.0

c15220 guaB inosine-5'-monophosphate dehydrogenase GuaB -0.3 -1.2 -1.4 -1.0 -1.1 -1.2 0.0 0.0 0.0 0.0 572.1 221.8 621.0 454.5 250.2 217.9 0.0 0.0

c14610 guaA GMP synthase -1.0 -2.3 -1.7 -1.1 -1.5 -1.4 0.0 0.0 0.0 0.0 178.1 123.7 205.6 110.3 252.8 292.3 0.0 0.0

c15830 gmk guanylate kinase Gmk 0.1 0.1 -0.5 1.1 1.5 1.3 59.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 141.7 68.9 0.0 0.0

c06940 - adenosylcobalamin(B12)-dependent ribonucleotide reductase 0.1 -0.9 -0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35.6 0.0 0.0 0.0 0.0 0.0

c19750 ndk nucleoside diphosphate kinase Ndk -0.4 -2.5 -1.1 -1.2 -1.4 -1.3 0.0 0.0 0.0 0.0 207.6 189.7 222.9 197.7 339.3 273.7 151.1 202.5

c06670 carA carbamoyl-phosphate synthase small subunit -0.1 -1.9 -1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 134.0 111.8 91.5 60.6 0.0 0.0 0.0 0.0

c24560 carB carbamoyl-phosphate synthase large subunit 0.3 -0.7 -0.4 0.0 0.0 0.0 0.0 104.2 0.0 0.0 537.6 257.4 275.8 179.2 793.3 915.5 92.9 0.0

c03060 pyrB aspartate carbamoyltransferase PyrB -0.4 -1.4 -1.0 0.0 0.0 0.0 45.6 52.5 103.5 60.5 0.0 0.0 0.0 0.0 79.9 0.0 61.1 0.0

c03020 pyrC1 dihydroorotase PyrC -0.1 -1.0 -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 64.7 59.6 0.0 0.0 0.0 0.0 0.0 0.0

c10900 - orotate phosphoribosyltransferase 0.1 -1.5 -0.9 0.0 0.0 0.0 0.0 53.5 0.0 0.0 192.9 257.9 248.8 227.3 382.7 350.7 0.0 0.0

c32450 pyrF orotidine 5'-phosphate decarboxylase PyrF -0.4 -2.9 -1.9 0.0 0.0 0.0 280.1 245.6 372.6 340.9 222.3 62.3 184.9 129.3 104.4 70.2 60.9 0.0

c14210 pyrH uridylate kinase PyrH 0.0 -0.8 -0.6 0.0 0.0 0.0 932.4 945.6 736.4 897.8 498.4 489.0 443.0 529.7 231.2 111.7 0.0 0.0

c04820 cmk cytidylate kinase 0.2 0.1 0.0 0.0 0.0 0.0 249.5 272.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c19750 ndk nucleoside diphosphate kinase Ndk -0.4 -2.5 -1.1 -1.2 -1.4 -1.3 0.0 0.0 0.0 0.0 207.6 189.7 222.9 197.7 339.3 273.7 151.1 202.5

c23900 pyrG CTP synthase PyrG -0.1 -0.3 -0.4 1.2 1.2 -1.1 187.0 329.5 44.5 0.0 110.8 107.7 133.7 184.9 48.7 53.7 0.0 0.0

c35040 rdgB nucleoside-triphosphatase RdgB 0.3 0.1 -0.6

c11200 - deoxycytidine triphosphate deaminase -0.2 -0.6 -0.8

c21180 thyA thymidylate synthase ThyA 0.4 0.6 -0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 54.2 0.0 0.0 0.0 0.0

c08010 - thymidylate kinase -0.3 -0.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 77.7 105.8 71.2 85.7 0.0 0.0 0.0 0.0

c19750 ndk nucleoside diphosphate kinase Ndk -0.4 -2.5 -1.1 -1.2 -1.4 -1.3 0.0 0.0 0.0 0.0 207.6 189.7 222.9 197.7 339.3 273.7 151.1 202.5

c25180 - hypothetical protein 0.0 0.2 0.1 0.0 0.0 0.0 280.6 375.7 384.8 282.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c35560 - chemotaxis protein MotB-like protein 1.9 1.7 2.4

262p02170 cheD2 chemotaxis protein CheD 0.0 0.0 1.7

c35570 flgE flagellar hook protein FlgE 0.2 0.4 3.9

c35580 flgK flagellar hook-associated protein FlgK 1.3 2.0 4.5

c35600 flgI flagellar P-ring protein FlgI 0.1 0.8 2.5

c35610 fliP flagellar biosynthetic protein FliP 1.0 0.7 2.0

c35640 fliF flagellar M-ring protein FliF 1.6 1.7 4.1

c35710 flhA flagellar biosynthetic protein FlhA 1.0 1.2 3.1

c35720 fliR flagellar biosynthetic protein FliR 1.0 1.0 1.8

c35730 flhB flagellar biosynthetic protein FlhB 0.4 1.0 1.6

c35760 flgH flagellar L-ring protein FlgH 0.5 0.7 3.4 0.0 0.0 0.0 0.0 0.0 0.0 60.9 0.0 0.0 0.0 0.0 118.6 63.8 81.0 61.4

c35780 flgG flagellar basal-body rod protein FlgG 0.6 0.6 3.2

c35790 flgF flagellar basal-body rod protein FlgF 1.2 1.2 4.2

c35820 flgC flagellar basal-body rod protein FlgC 1.8 2.0 4.8

c35830 flgB flagellar basal-body rod protein FlgB 1.0 1.3 3.5

c35840 fliI flagellum-specific ATP synthase FliI 0.2 0.8 0.7

c35910 - flagellar hook capping protein 0.5 3.1 2.8

c18800 fliG flagellar motor switch protein FliG -1.8 -1.4 0.6

c35620 fliN flagellar motor switch protein FliN 0.6 1.1 3.4

c35630 - flagellar biosynthesis protein 0.9 1.4 2.9

Purine nucleotides  Common branch

Purine nucleotides  ATP branch

Flagllar assembly

Purine nucleotides  GTP branch

Purine nucleotides  Common branch

Pyrimidine nucleotides

Cell motility 
Bacterial chemotaxis
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c35650 fliL1 flagellar basal body-associated protein FliL 0.5 1.7 3.5

c35750 fliL2 flagellar basal body-associated protein FliL 1.0 0.8 3.2

c35770 flgA flagella basal body P-ring formation protein FlgA 0.0 0.0

c35800 fliQ flagellar biosynthetic protein FliQ 1.9 1.2 3.7

c35810 fliE flagellar hook-basal body complex protein FliE 1.0 1.0 3.7

c35850 flbT flagellar biosynthesis repressor FlbT 0.7 0.4 3.1

c35860 flaF flagellar protein FlaF 0.7 0.3 3.1

c35880 - FlgN-like protein 0.6 0.7 3.8

c35890 - rod-binding protein 0.5 0.4 3.6

c35900 - flagellar hook-length control protein 0.4 3.1 3.1

c18210 - phage late control gene D protein (GPD) 1.0 3.3 1.0

c18230 - phage-related tail protein (gpU) 0.0 0.0

c18260 - phage major tail tube protein 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 237.8 0.0 0.0

c18270 - major tail sheath protein 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 480.0 0.0 0.0

c18340 - baseplate assembly protein W 0.0 3.7 0.0

c22420 - phage prohead protease 0.7 0.8 1.1

c25870 - phage prohead protease, HK97 family 0.0 0.0

c00260 - phage integrase, catalytic core 0.8 0.8 0.6

c17710 - gene transfer agent protein 1.0 1.6 1.0

c17720 - phage cell wall peptidase, NlpC/P60 family 0.0 0.0

c17740 - gene transfer agent protein 0.0 1.0 0.0

c17750 - gene transfer agent tail tape measure protein 0.0 0.0

c17780 - gene transfer agent major tail protein 0.0 0.0

c17790 - gene transfer agent protein 0.0 0.0

c17800 - gene transfer agent head-tail adaptor 0.0 0.0

c17810 - gene transfer agent protein 0.0 0.0

c17830 - gene transfer agent prohead protease 0.0 0.0

c17850 - gene transfer agent portal protein 0.0 0.0

c17860 - gene transfer agent large terminase 0.0 0.0

c17900 - bacterial type IV pilus assembly (PilZ) protein-like protein 0.1 0.9 0.8

c18130 - transglycosylase 0.5 -0.3 -0.4 0.0 0.0 0.0 182.9 243.6 184.1 331.5 0.0 0.0 0.0 0.0 177.9 200.3 69.5 177.1

c18220 - phage tail protein X 1.6 3.5 1.6

c18240 - phage tail tape measure protein 2.0 4.1 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 49.8 0.0 0.0 0.0 0.0 0.0

c18250 - hypothetical protein 1.1 5.3 0.4

c18280 - hypothetical protein 0.4 2.8 0.7

c18290 - hypothetical protein 0.3 3.4 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 61.2 0.0 0.0

c18300 - hypothetical protein 0.7 3.4 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 250.3 0.0 0.0

c18310 - hypothetical protein 0.7 3.0 0.6

c18320 - phage tail protein I 1.3 3.6 0.6

c18330 - baseplate assembly protein J 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 70.7 0.0 0.0

c18350 - baseplate assembly protein V 1.0 2.6 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58.4 0.0 0.0

c18360 - hypothetical protein 0.4 1.9 0.0

c18370 - hypothetical protein 1.6 3.5 0.0

c18380 - hypothetical protein 1.0 4.3 0.0

c18390 - hypothetical protein 0.4 5.4 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 136.2 0.0 0.0

c18400 - peptidase U35, phage prohead HK97-like protein 1.6 7.2 1.0 0.0 0.0 0.0 111.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 586.9 0.0 0.0

c18410 - phage portal protein, lambda family 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 86.8 0.0 0.0

c18430 - phage terminase large subunit (GpA) 0.0 0.0

c18440 - terminase small subunit 1.3 2.9 0.6

c18450 - hypothetical protein 0.0 0.0

c18460 - hypothetical protein 0.0 0.0 0.0 0.0 0.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c18470 - hypothetical protein 0.0 0.0

c18480 - hypothetical protein 0.4 -0.6 -1.2

c18490 - hypothetical protein 0.5 -0.3 -0.7 0.0 0.0 0.0 75.3 63.1 0.0 0.0 0.0 0.0 58.6 0.0 0.0 115.8 0.0 0.0

c18500 - hypothetical protein 1.6 4.3 0.0

c18510 - hypothetical protein 0.6 4.0 -0.4

c18520 - hypothetical protein 1.2 4.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 48.3 0.0 0.0 0.0 0.0

c18530 - hypothetical protein 1.0 4.5 0.0

c18540 - hypothetical protein 0.7 4.3 0.4

c18550 - hypothetical protein 2.0 5.1 0.0

c18560 - hypothetical protein 2.3 4.9 0.0

c18570 - hypothetical protein 0.0 0.0

c18580 - hypothetical protein 0.0 0.0

c18590 - hypothetical protein 0.4 0.1 0.3

c18600 - hypothetical protein -0.2 -0.5 -0.7 0.0 0.0 0.0 169.7 115.5 0.0 190.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c18610 - hypothetical protein 0.0 0.0

c18620 - hypothetical protein 0.0 0.0

c18630 - hypothetical protein 2.3 2.8

c18640 - hypothetical protein 0.0 0.0

Phage genes
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c18650 - hypothetical protein 0.8 1.6 -0.4

c18660 - hypothetical protein 0.5 1.2 -0.2

c18670 - hypothetical protein 0.7 1.3 -0.2

c18680 - hypothetical protein 0.4 1.2 0.2 0.0 0.0 0.0 0.0 48.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22410 - major capsid protein 0.8 1.1 1.4

c22430 - phage portal protein 0.8 1.0 0.6

c22440 - phage terminase, large subunit 0.8 1.2 0.8

c22450 - hypothetical protein 0.6 1.0 0.6

c22460 - hypothetical protein 0.2 0.4 0.0

c22470 - hypothetical protein -0.2 0.2 0.2

c22480 - hypothetical protein 0.3 0.6 0.0

c22490 - hypothetical protein 1.0 1.0 0.0

c22500 - hypothetical protein -0.2 3.1 1.2

c22510 - hypothetical protein 2.0 2.8 1.0

c22520 - helix-turn-helix domain-containing protein 0.2 0.1 1.0

c22530 - hypothetical protein 0.2 -0.7 -0.7

c22540 - hypothetical protein 1.6 1.0 0.0

c22560 - hypothetical protein 2.8 2.8 1.0

c22570 - cytosine-specific DNA methylase domain-containing protein 2.3 2.0 1.0

c22580 - phage integrase-like protein 0.2 -0.8 -0.8

c22590 trnG5 Gly tRNA 0.6 1.5 0.6

c22610 - transcriptional regulator, containing response regulator domain 2.1 2.0 0.5 0.0 0.0 0.0 38.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

c22620 - signal transduction protein, FIST domain protein 1.0 0.2 -0.4

c22640 - cbiX domain-containing protein 0.6 -0.4 -0.7

c22650 trnC Cys tRNA -0.7 -0.6 -0.2

c22660 - phage integrase protein -0.2 -0.1 -0.1

c25860 - phage portal protein, HK97 family 1.3 2.0 1.0

c25880 - DNA packaging phage protein 0.0 0.0

c30760 - phage integrase 0.5 0.4 -0.7

c30770 - phage integrase 0.3 1.0 0.6
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Table S4.  Literature data for KM- and Kcat--values of enzymes constituting the catabolic network of P. 

inhibens DSM 17395 

 

Catabolic enzyme KM (mM)a)
 Kcat (s‒1)a)

 
 Catabolic enzyme KM (mM)a)

 Kcat (s‒1)a)
 

Leucine (4.88 ± 0.06 mMb) in casamino acids)  Methionine (1.41 ± 0.02 mMb) in casamino acids) 

c34110 IlvE 0.2 - 25 8.1 - 898   c16600 MdeA 0.0013 - 98 0.03 - 48.6  

c10280 Ivd 0.0013 - 0.9  0.17 - 10  c21540/600 PccAB 0.035 - 2.6  44045 

c10320/30 MccAB 0.0098 - 31 0.43-4  c24490 Mce 0.08 2-8 

c10360 Mgh 0.01 138 
 

c21510 BhbA 
0.0279 - 

0.364  
0.003 - 255  

c10340 MvaB 0.02 - 62 0.0004 - 158   Valine (4.65 ± 0.06 mMb) in casamino acids) 

c06200/10 ScoBA 0.0002 - 0.44  9.17 - 98.3   c34110 IlvE 0.22 - 143  3.8 - 1236  

c34350 PhbA 0.0038 - 0.18  
0.0767 - 

5000000   
c10280 Ivd 0.5 - 0.79  - 

Tryptophan (not quantifiableb) in casamino acids)  
c17350 Hibch 0.006 15 

c09970 KynA 0.02 - 1.531  0.01 - 1071   c17360 MmsB 0.12 - 0.652  7.1 - 80.79 

c29640 - 0.05 - 5 26.4 - 161   c17300 MmsA 
0.006 - 

0.215  
0.003 

c09980 KynU 0.0067 - 1 0.0058 - 16   
Isoleucine (2.62 ± 0.03 mMb) in casamino acids) 

c23440 - 0.013 - 0.02 21.7 - 267   c34110 IlvE 0.15 - 22.2  7.6 - 1075 

c23490 - 0.02 - 0.025 70.8  c10280 Ivd 
0.0019 - 

0.0035 
0.3 

Alanine (9.11 ± 0.12 mMb) in casamino acids)  Phenylalanine (2.33 ± 0.03 mMb) in casamino acids) 

c30420 Ald 0.018 - 30 6.1 - 228   c29420 TyrB 0.05 - 16.6 152 - 1200  

c17550/60/70 PdhABC 0.0002 - 50 0.05 - 486  c04490 IorAB 0.018 - 1.4 - 

c02180 LpdA1 0.3 - 0.48 -  c04090 PaaJ 0.15 7.8 

Threonine (3.96 ± 0.09 mMb) in casamino acids)  Tyrosine (1.96 ± 0.03 mMb) in casamino acids) 

c34320 Tdh 0.01129 - 221 0.55 - 551.7   c29420 TyrB 0.042 - 15 72 - 500  

Glycine (1.55 ± 0.03 mMb) in casamino acids)  
c07610 Hpd 0.0043 - 54 0.03 - 9.9  

78p00310 GcvP 0.0003 - 40  
0.0001 - 

0.047  
 c00440 HmgA 0.009 - 0.6 10.1 - 79.5  

c11870 GlyA 0.68 5  c00380 - 0.068 - 0.64 2.1 - 464  

Serine (1.71 ± 0.02 mMb) in casamino acids)  
c00430 Fah 0.0014 - 

c23770 tdcG 0.00258-420 0.033 - 585   
Lysine (5.29 ± 0.09 mMb) in casamino acids) 

Histidine (1.22 ± 0.01 mMb) in casamino acids)  
c11650 Ldc 1.59 - 10.3  0.09 - 0.57  

c36340 HutH 0.2 - 20 86 - 255   c15710 GcdH 0.0012 - 3.8  0.004 - 13.2  

c36320 HutU 0.005 - 0.7 -  c15710 GcdH 
0.003 - 

0.011  
2.04 - 5.5 

c36350 HutI 0.1 - 1.54 -  c36500 - 
0.003 - 

0.195  
0.0011 - 5667  

c36360 HutF 0.0012 - 19 0.005 - 31  c12020 FadJ 0.06 - 0.2 15 

c36330 HutG 14 -  c03390 PhaB 0.055 29 - 31  

c08740 GluD 0.24 - 31 2 - 121.2   
         

Aspartic acid (2.33 ± 0.08 mMb) in casamino acids)  
a) data taken from BRENDA database [Placzek et al., 2017] 

c36210 - 0.00016 - 100  
0.0027 - 

5721  

b) data from Fig. S2 in the supplementary material 

c21250 AatA 0.09 - 37 0.13 - 530        
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Table S5.  Absolute quantitation of tropodithietic acid (TDA) during cultivation of P. inhibens DSM 

17395 wild type with Casamino Acids in process-controlled bioreactors a) 

 

 

 Bioreactor 

replicate 

TDA [µM] 

~½ODmax ODmax 

1 31.77 51.20 

2 37.57 55.72 

3 39.67 51.92 

4 29.01 46.04 

Av (AvDev) 34.51 (±4.12) 51.22 (±2.60) 

   

a) no TDA was detected for cultivations with the  

   Δ262 mutant 
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