TABLE S1. Expression ratios (log,FC) for all P. alcaliphila 34 genes exhibiting statistically significant (p < 0.05) change in expression and classified according to RAST annotation

peg ID

Subsystem

Role

Mean (K,CrO,/control)® at timet (min)®

Mean (biofilm/plank)®

Cr5min Cr30min Cr60min Cr90min__ Cr120min at 7-h
Amino Acids and Derivatives
23630.peg.1163 A Hypothetical Protein Related to Proline Metabm Pyrroline-5-carboxylate reductase (EC 1.5. 0.€ 0.c
23630.peg.439 Alanine biosynthes Chaperone protein Hsi C 1.t
23630.peg.441 Alanine biosynthes Iron binding protein IscA for iron-sulfur clustessembl 1.€
23630.peg.3842 Alanine biosynthes Cysteine desulfurase (EC 2.8.: -0.€ -0.€
23630.peg.2352 Alanine biosynthes Alanine racemase (EC 5.1.1 -0.7 -1.1
23630.peg.442 Alanine biosynthes Iron-sulfur cluster assembly scaffold protein | 0.¢
23630.peg.444  Alanine biosynthes Iron-sulfur cluster regulator Ist 0.€ 11
23630.peg.1922 Alanine biosynthes Alanine racemase (EC 5.1.1 -0.€
23630.peg.1669 Arginine and Ornithine Degradati Ornithine cyclodeaminase (EC 4.3.1. -1.4 -1.E -1.2
23630.peg.1075 Arginine and Ornithine Degradati Agmatinase (EC 3.5.3.1 -0.¢ -1.2 1.C
23630.peg.3649 Arginine Biosynthesis extend Predicted arginine uptake transpc -1.4
23630.peg.2679  Arginine Biosynthesis extended GlutaNaacetyltransferase (EC 2.3.1.35) / N- 0.8 0.7 0.9 0.8
acetylglutamate synthase (EC 2.3.
23630.peg.1957 Arginine Biosynthesis extend Argininosuccinate lyase (EC 4.3.2 0.6 0.¢
23630.peg.4366 Arginine Biosynthesis extend Ornithine carbamoyltransferase (EC 2.1. 0.6
23630.peg.43¢  Arginine Deiminase Pathw Arginine deiminase (EC 3.5.3 0.6
23630.peg.114 Aromatic amino acid degradati Phenylalanine hydroxylase transcriptional activ&bhF -0.7
23630.peg.3404 Aromatic amino acid degradati Aromatic-L-amino-acid decarboxylase (EC 4.1.1 -0.€ -0.€
23630.peg.4721  Aromatic amino acid interconversieitis aryl acids Indolepyruvate ferredoxin oxidorethse, alpha and beta 1.0 0.7
subunit:
23630.peg.4722 Branched-Chain Amino Acid Biosynthe Leucine dehydrogenase (EC 1.4. 11 1.7
23630.peg.553 Branched-Chain Amino Acid Biosynthe Acetolactate synthase large subunit (EC 2.2 -0.€
23630.peg.1232 Branched-Chain Amino Acid Biosynthe Dihydroxy-acid dehydratase (EC 4.2.: 0.6
23630.peg.3589  Chorismate Synthesis Chorismate mutase | (EC 5.4.99.5) / Prephenateddatase -0.9 -0.8
(EC 4.2.1.51
23630.peg.3156  Chorismate Synthesis 2-keto-3-deoxy-D-arabino-heptulosonate-7-phosphate 0.8 0.8 0.7
synthase Il (EC 2.5.1.5
23630.peg.482 Chorismate: Intermediate for syntr@sisyptophan, PAPAlsochorismatase (EC 3.3.2.1) -1.0
antibiotics, PABA, 3-hydroxyanthranilate and more.
23630.peg.1699 Chorismate: Intermediate for syrshefsTryptophan, PAPATryptophan synthase beta chain (EC 4.2.1.20) 0.7 0.7
antibiotics, PABA, 3-hydroxyanthranilate and more.
23630.peg.4850 Chorismate: Intermediate for syrshefsTryptophan, PAPAlsochorismatase (EC 3.3.2.1) 0.6
antibiotics, PABA, 3-hydroxyanthranilate and more.
23630.peg.513 Chorismate: Intermediate for syntt@sisyptophan, PAPAIsochorismatase (EC 3.3.2.1) 0.8
antibiotics, PABA, 3-hydroxyanthranilate and more.
23630.peg.4374 Cyanophycin Metabolis Secreted cyanophycinase CphE (EC 3.4. -1.2
23630.peg.4636  Cyanophycin Metabolism Deblocking aminopeptidase (EC 3.4.11.-) @ Cyanoplage -0.9
2 (EC 3.4.15.¢
23630.peg.4378 Cyanophycin Metabolis Secreted cyanophycinase CphE (EC 3.4.. 0.7



23630.peg.1373
23630.peg.1697
23630.peg.3588
23630.peg.67

23630.peg.2635
23630.peg.2636

23630.peg.2992
23630.peg.1371
23630.peg.1333
23630.peg.3551
23630.peg.1370
23630.peg.1372
23630.peg.1331
23630.peg.504

23630.peg.1134

23630.peg.17¢
23630.peg.503

23630.peg.1133
23630.peg.502

23630.peg.3683
23630.peg.754

23630.peg.1752
23630.peg.2213
23630.peg.4738
23630.peg.3106
23630.peg.3290
23630.peg.1387

23630.peg.2889

23630.peg.2390

Cysteine Biosynthesis

Cysteine Biosynthes
Cysteine Biosynthes
Cysteine Biosynthesis

Cysteine Biosynthes
Cysteine Biosynthesis

Cysteine Biosynthesis

Cysteine Biosynthes
Cysteine Biosynthes
Cysteine Biosynthes
Cysteine Biosynthes
Cysteine Biosynthes
Cysteine Biosynthes
Glutamate and Aspartate uptake ireBact

Glutamate and Aspartate uptake iteBac

Glutamate and Aspartate uptake in Bac
Glutamate and Aspartate uptake ireBact

Glutamate and Aspartate uptake iteBac
Glutamate and Aspartate uptake ireBact

Glutamate dehydrogena

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdragine
Biosynthesis

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Sulfate and thiosulfate import ATP-binding prot€igsA

(EC 3.6.3.2¢

Sulfate permea -1.E -1.C
Adenylylsulfate kinase (EC 2.7.1.. -0.¢ -0.7
Sulfite reductase [NADPH] hemoprotein beta-componen

(EC 1.8.1.2

Sulfate adenylyltransferase subunit 2 (EC 2.7 14

Sulfate adenylyltransferase subunit 1 (EC 2.7.77.4) 0.7
Adenylyisulfate kinase (EC 2.7.1.

Phosphoadenylyl-sulfate reductase [thioredoxin] (E€4.8) 1.1 11
Sulfate transport system permease protein 0.€ 0.
Sulfate and thiosulfate binding protein C 0.6 0.6
Cys regulon transcriptional activator C 0.¢ 1.1
Sulfate and thiosulfate binding protein C 1. 1.7

Sulfate transport system permease protein (

Sulfate transport system permease protein (

Glutamate Aspartate periplasmic binding propeacursor

Gltl (TC3.A.1.3.4

Glutamate Aspartate transport system pernasein GltK 0.5
(TC3.A134

Sodium/glutamate symport prot 0.6 1.C
Glutamate Aspartate transport system permeaseip GltJ

(TC3.A1.34

Glutamate Aspartate transport system pern@asein GltJ -1.2
(TC3.A1.34

Glutamate Aspartate transport system permeaseip GItK -0.7
(TC3.A1.34

NADP-specific glutamate dehydrogenase (EC 1.4 1.C
Transcriptional regulator, GntR family domain / Asgate

aminotransferase (EC 2.6.1

Aspartate ammonia-lyase (EC 4.3.1.1)

Glutamate synthase [NADPH] small chain (EC 1.4.1.13 -1.0
glutamine synthetase family protein -0.7

Transcriptional regulator, GntR family domain / Asgate
aminotransferase (EC 2.6.1

Transcriptional regulator, GntR family domain / Asgate
aminotransferase (EC 2.6.1

glutamine synthetase family protein

Leucine-responsive regulatory protein, regulatoddéacine 0.9 0.8
(or Irp) regulon and high-affinity branched-chamiao acid

transport syste

glutamine synthetase family protein 0.8

1.C
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23630.peg.2860
23630.peg.2023
23630.peg.4143

23630.peg.1566
23630.peg.4141

23630.peg.243
23630.peg.3783
23630.peg.2011

23630.peg.142

23630.peg.2179
23630.peg.2630
23630.peg.1086
23630.peg.1083
23630.peg.1084
23630.peg.1088

23630.peg.10¢

23630.peg.1082
23630.peg.2880
23630.peg.2884
23630.peg.2878
23630.peg.424

23630.peg.2883
23630.peg.2879
23630.peg.4333
23630.peg.4332
23630.peg.3515
23630.peg.2881
23630.peg.3781

23630.peg.1022
23630.peg.1909

23630.peg.1904

23630.peg.1034

Glutamine, Glutamate, Aspartate apdragine
Biosynthesi

Glutamine, Glutamate, Aspartate apdagine
Biosynthesi

Glycine and Serine Utilization

Glycine and Serine Utilizatic
Glycine and Serine Utilization

Glycine and Serine Utilizatic
Glycine Biosynthes
Glycine cleavage system

Glycine cleavage syste
Histidine Biosynthes
Histidine Biosynthes
Histidine Degradatic
Histidine Degradatic
Histidine Degradatic
Histidine Degradation

Histidine Degradatic

Histidine Degradatic

HMG CoA Synthesi
HMG CoA Synthesis

HMG CoA Synthesi

Leucine Biosynthes

Leucine Degradation and HMG-CoA Metabol
Leucine Degradation and HMG-CoA Maztsin
Leucine Degradation and HMG-CoA Maztsin
Leucine Degradation and HMG-CoA Mazisin
Leucine Degradation and HMG-CoA Maztsin
Leucine Degradation and HMG-CoA Maztsin

Lysine Biosynthesis DAP Pathway, GJO scr

Lysine degradatic
Lysine degradation

Lysine degradation

Lysine degradatic

Glutamine amidotransferase class-I (EC 6.3.5.2)

glutamine synthetase family protein 1.0

Amintmkransferase (glycine cleavage system T protein)
(EC 2.1.2.1C
L-serine dehydratase (EC 4.3.1.
Glyaiedydrogenase [decarboxylating] (glycine cleavage
system P protein) (EC 1.4.4
D-serine dehydratase (EC 4.3.1
Low-specificity L-threonine aldolase (EC 4.1.:
Aminometmgfesase (glycine cleavage system T protein)
(EC 2.1.2.1C
Glycine cleavage system transcriptional activatovA
Phosphoribosyl-ATP pyrophosphatase (EC 3.6.
Histidinol-phosphate aminotransferase (EC 2.6 -1.2
Formiminoglutamase (EC 3.5.3
Histidine ammonia-lyase (EC 4.3.1
Urocanate hydratase (EC 4.2.1.
Conserved hypothetical protein (perhaps relatddstidine -1.6
degradatior
Imidazolonepropionase (EC 3.5.2
Histidine utilization repress
Methylglutaconyl-CoA hydratase (EC 4.2.1.
Predicted transcriptional regulator LiuR of leucine
degradation pathway, MerR fanr
Hydroxymethylglutaryl-CoA lyase (EC 4.1.3
2-isopropylmalate synthase (EC 2.3.3
Isovaleryl-CoA dehydrogenase (EC 1.3.99
Methylcrotonyl-CoA carboxylase biotin-contaigi subunit
(EC6.4.14
Succinyl-CoA:3-ketoacid-coenzyme A transferaseunit B
(EC 2.8.3.5
Succinyl-CoA:3-ketoacid-coenzyme A transferaslunit A
(EC 2.8.3.5
Methylcrotonyl-CoA carboxylase carboxyl tragsfse
subunit (EC 6.4.1..
Methylcrotonyl-CoA carboxylase carboxyl tragisfse
subunit (EC 6.4.1..
Aspartokinase (EC 2.7.2
Outer membrane porin, OprD fan -2.3
Glutarate-semialdehyde dehydrogenase (EC 1.2.1.20);
Succinate-semialdehyde dehydrogenase [NADP+] (EC
1.2.1.16
Glutarate-semialdehyde dehydrogenase (EC 1.2.1.20);
Succinate-semialdehyde dehydrogenase [NADP+] (EC
1.2.1.16
QOuter membrane porin, OprD fan -1.7
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23630.peg.4376
23630.peg.1352
23630.peg.1913
23630.peg.650

23630.peg.3714
23630.peg.2842
23630.peg.1528
23630.peg.884

23630.peg.3140
23630.peg.4714
23630.peg.1527
23630.peg.2828
23630.peg.2844
23630.peg.2107
23630.peg.2100
23630.peg.3132

23630.peg.2843
23630.peg.2027

23630.peg.3924
23630.peg.20z

23630.peg.2026
23630.peg.2549
23630.peg.1076
23630.peg.977

23630.peg.1216
23630.peg.1214
23630.peg.1215
23630.peg.798

23630.peg.1596
23630.peg.1546
23630.peg.1888
23630.peg.1905

23630.peg.2771
23630.peg.4946

Lysine degradatic
Lysine degradatic
Lysine degradatic
Lysine degradatic
Lysine degradatic
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes
Methionine Biosynthes

Methionine Biosynthesis

Methionine Biosynthes
Polyamine Metabolism

Polyamine Metabolis
Polyamine Metabolis

Polyamine Metabolism
Polyamine Metabolism
Polyamine Metabolism
Polyamine Metabolism
Polyamine Metabolism
Polyamine Metabolism
Polyamine Metabolism

Proline Synthes

Proline, 4-hydroxyproline uptake and utilizal
Proline, 4-hydroxyproline uptake atiltzation

Proline, 4-hydroxyproline uptake and utilizal

Putrescine utilization pathways

Putrescine utilization pathwe
Putrescine utilization pathwe

Outer membrane porin, OprD fan

QOuter membrane porin, OprD fan

L-lysine permeas

L-lysine permeas

Outer membrane porin, OprD fan

Methionine ABC transporter permease prc

Methionine ABC transporter permease prc

Methionine ABC transporter ATP-binding prot

O-acetylhomoserine sulfhydrylase (EC 2.5.1

Transcriptional activator Me!

Methionine ABC transporter ATP-binding prot

Methionine ABC transporter substrate-binding pm

Methionine ABC transporter substrate-binding pm

S-adenosylmethionine synthetase (EC 2.5

Adenosylhomocysteinase (EC 3.3.
5-methyltgtlatfolate--homocysteine methyltransferase

(EC 2.1.1.1%

Methionine ABC transporter ATP-binding prot

Putrescine ABC transporter putrescine-binding pno®etF

(TC3.A1.11.2

Agmatine deiminase (EC 3.5.3.

Putrescine ABC transporter putrescine-binding pnoBetF

(TC3.A1.11.2

Putrescine ABC transporter putrescine-binding pnoBetF

(TC3.A1.11.2

Ornithine decarboxylase (EC 4.1.1.17) / Arginine

decarboxylase (EC 4.1.1..

Putrescine ABC transporter putrescine-binding pnoBetF

(TC3.A1.11.2

Putrescine transport ATP-binding protein PotA (TC

3.A111.1

Spermidine Putrescine ABC transporter permease goery

potC (TC_3.A.1.11.C

ABC transporter, periplasmic spermidine putresdimeling

protein PotD (TC 3.A.1.11.

Spermidine Putrescine ABC transporter permease goer

PotB (TC 3.A.1.11.]

Gamma-glutamyl phosphate reductase (EC 1.2.

L-Proline/Glycine betaine transporter P

Predicted regulator PutR for prolineliatition, GntR family

Ketoglutarate semialdehyde dehydrogenase (EC 26)
5-awdlerate aminotransferase (EC 2.6.1.48) / Gamma-

aminobutyrate:alpha-ketoglutarate aminotransfef@€e

2.6.1.19

Gamma-glutamyl-putrescine oxidase (EC1.4

Gamma-glutamyl-putrescine oxidase (EC1.4
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23630.peg.3952  Threonine and Homoserine Biosynthesis Transcriptional regulator, GntR family domain / Asgate -0.9 -0.3
aminotransferase (EC 2.6.1
23630.peg.2420  Threonine and Homoserine Biosynthesis Transcriptional regulator, GntR family domain / Asgate 0.5
aminotransferase (EC 2.6.1
23630.peg.1754  Threonine and Homoserine Biosynthesis Transcriptional regulator, GntR family domain / Asgate -1.0 -1.5
aminotransferase (EC 2.6.1
23630.peg.3492  Threonine and Homoserine Biosynthesis Transcriptional regulator, GntR family domain / Asgate 0.8
aminotransferase (EC 2.6.1
23630.peg.69 Threonine and Homoserine Biosynthesis anstriptional regulator, GntR family domain / Adpée -0.9
aminotransferase (EC 2.6.1
23630.peg.2993 Threonine and Homoserine Biosynth Homoserine kinase (EC 2.7.1. 0.6
23630.peg.755 Threonine degradatis Threonine dehydratase (EC 4.3.1 0.7 11 0.c
23630.peg.2430 Urea carboxylase and Allophanate hydrolase cl Allophanate hydrolase (EC 3.5.1. 0.6
23630.peg.3071 Urea carboxylase and Allophanate hydrolase cl Biotin carboxylase (EC 6.3.4.1 -1.E -0.€
23630.peg.859 Urea carboxylase and Allophanate hydrolase cl Biotin carboxylase (EC 6.3.4.1 14 -0.€
23630.peg.4674 Urea carboxylase and Allophanate hydrolase cl Allophanate hydrolase 2 subunit 2 (EC 3.5.1 0.6
23630.peg.4126 Urea carboxylase and Allophanate hydrolase cl Urea carboxylase (EC 6.3.4 -1.€
23630.peg.2426 Urea decompositic Urea ABC transporter, permease protein | -1.1 -1.2 -1.E -1.¢
23630.peg.2539 Urea decompositic Urea ABC transporter, permease protein | -2.3 -2.€ -1.C -1.4
23630.peg.2423 Urea decompositic Urea ABC transporter, ATPase protein L -1.2
23630.peg.4119  Urea decomposition Urea carboxylase-related ABC transporter, ATPae&epr -1.0 -1.3
23630.peg.4125 Urea decomposition Urea carboxylase-related aminomethyltransferase (EC -1.7 -1.0
2.1.2.10
23630.peg.2424 Urea decompositic Urea ABC transporter, ATPase protein L -0.7
23630.peg.2541 Urea decompositic Urea ABC transporter, ATPase protein L -1.E -1.2 -0.7
23630.peg.2429 Urea decompositic Urea carboxylase (EC 6.3.4 -1.3 -2.1 -0.2
23630.peg.2409 Urea decompositic Urease beta subunit (EC 3.5.: 0.¢ 0.7 0.7
23630.peg.4123  Urea decomposition Urea carboxylase-related ABC transporter, periplasm -0.6
substrate-binding prote
23630.peg.2407 Urea decompositic Urease alpha subunit (EC 3.5.: 0.€
23630.peg.4117  Urea decomposition Urea carboxylase-related ABC transporter, periplasm -1.4 0.9
substrate-binding prote
23630.peg.4816 Urea decompositic Eukaryotic-type low-affinity urea transpor -0.7
23630.peg.2540 Urea decompositic Urea ABC transporter, permease protein | -1.1
23630.peg.2376 Urea decompositic HupE-UreJ family metal transpor 0.¢
23630.peg.2377 Urease subuni Urease accessory protein Ul 1.C 1kt 0.6
23630.peg.2408 Urease subuni Urease alpha subunit (EC 3.5.: -0.€
23630.peg.2413 Urease subuni Urease accessory protein Ul 11
23630.peg.2378 Urease subuni Urease accessory protein U -1.€
23630.peg.2412 Urease subuni Urease gamma subunit (EC 3.5. 1.C
Carbohydrates
23630.peg.2153 Acetyl-CoA fermentation to Butyrs Electron transfer flavoprotein, alpha sub -1.3 -1.2 -0.€ -1.2
23630.peg.3780 Carbon storage regula Carbon storage regula -0.7
23630.peg.4819 D-galactarate, D-glucarate and Degdye catabolism - gjo  2-hydroxy-3-oxopropionateuctdse (EC 1.1.1.60) -1.3 -0.8 -1.1
23630.peg.4280 D-galactarate, D-glucarate and Degiye catabolism - gjo D-galactarate permease -1.4 -0.6 -1.0



23630.peg.4282
23630.peg.4279
23630.peqg.1877
23630.peg.4281
23630.peg.4286
23630.peg.4043
23630.peg.1694
23630.peg.2972
23630.peg.726

23630.peg.4818
23630.peg.287

23630.peg.4176
23630.peg.126

23630.peg.4201
23630.peg.2611

23630.peg.2532
23630.peg.2531

23630.peg.2533

23630.peg.4820
23630.peg.4821
23630.peg.182

23630.peg.2895
23630.peg.2893
23630.peg.2897
23630.peg.1237
23630.peg.337

23630.peg.3082

D-galactarate, D-glucarate and Degdye catabolism - gjo
D-galactarate, D-glucarate and Degdye catabolism - gjo
D-galactarate, D-glucarate and Degdye catabolism - gjo
D-galactarate, D-glucarate and Degdye catabolism - gjo
D-galactarate, D-glucarate and Degdye catabolism - gjo
D-galactarate, D-glucarate and Degdye catabolism - gjo
D-gluconate and ketogluconates mabo
D-gluconate and ketogluconates mtabo

Entner-Doudoroff Pathwi

Entner-Doudoroff Pathwi

Entner-Doudoroff Pathwi

Entner-Doudoroff Pathwi
Entner-Doudoroff Pathway
Fermentations: Lactate

Fructose utilizatio

Fructose utilizatio
Fructose utilization

Fructose utilization

Glycerate metabolis

Glycerate metabolis

Glycerate metabolis
Glycerol and Glycerol-3-phosphatekipand Utilization
Glycerol and Glycerol-3-phosphatekipand Utilization
Glycerol and Glycerol-3-phosphatekipand Utilization
Glycerol and Glycerol-3-phosphatekipand Utilization
Glycerol and Glycerol-3-phosphate képgand Utilization

Glycogen metabolis

5-dehydro-4-deoxyglucarate/diatase (EC 4.2.1.41)
D-galactarate dehydratase4(BQ@.42)
2-hydroxy-3-oxopropionateuctdse (EC 1.1.1.60)
Glucarate dehydratase (EQ.4@)

Glucarate dehydratase (EQ.4@)

Sugar diacid utilization legar SdaR

Methylglyoxal reductase, acetol producing (EC.1.-) / 2,5-
diketo-D-gluconic acid reductase B (EC 1.1.1..
Gluconate utilization system Gnt-I transcripiib repressor

Gluconolactonase (EC 3.1.1.

D-glycerate 2-kinase (EC 2.7.:

Gluconolactonase (EC 3.1.1.

Phosphogluconate dehydratase (EC 4.2.
4-hydroxy-@ghutarate aldolase (EC 4.1.3.16) @ 2-

dehydro-3-deoxyphosphogluconate aldolase (EC 44)

Xylulose-5-phosphate phosphoketolase (EC 4.1.2.9);
Fructose-6-phosphate phosphoketolase (EC 4.1
Phosphotransferase system, phosphocarrier profer
1-phosphofructokinase (EC 2.7.1.
Phosphoenolpyruvate-protein phosphotransferas& $f P
system (EC 2.7.3.9) / Fructose-specific phosphagarr
protein HPr (EC 2.7.1.69) / PTS system, fructosziic I1A
component (EC 2.7.1.€

PTS system, fructose-specific IIB component (EC126B) /
PTS system, fructose-specific IIC component (EC126B)

Hydroxypyruvate isomerase (EC 5.3.1.
Glyoxylate carboligase (EC 4.1.1..
Hydroxypyruvate isomerase (EC 5.3.1.
Glycerol-3-phosphate ABC tram$po permease protein
UgpE (TC 3.A.1.1.2
Glycerol-3-phosphate ABC tramspo ATP-binding protein
UgpC (TC 3.A.1.1.5
Glycerol-3-phosphate ABC tram$po permease protein
UgpA (TC3.A.1.1.3
Glycerophosphoryl diester phagpésterase (EC 3.1.4.46)

Glycerol-3-phosphate regulon emygor, DeoR family

4-alpha-glucanotransferase (amylomaltase) (EC 2%
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23630.peg.3079
23630.peg.1828
23630.peg.968

23630.peg.1830

23630.peg.1829

23630.peg.1831
23630.peg.4822

23630.peg.2113
23630.peg.4817
23630.peg.1827
23630.peg.2957
23630.peg.1109
23630.peg.3654

23630.peg.3299
23630.peg.2154

23630.peg.1826
23630.peg.62

23630.peg.2552
23630.peg.624

23630.peg.1851
23630.peg.1855
23630.peg.1856
23630.peg.1857

23630.peg.1853
23630.peg.1852

23630.peg.1859
23630.peg.1854
23630.peg.3081
23630.peg.70

23630.peg.1401
23630.peg.4450

23630.peg.3002
23630.peg.3001
23630.peg.1234
23630.peg.128

23630.peg.4416
23630.peg.3822

Glycogen metabolis

Glycolate, glyoxylate interconversic

Glycolate, glyoxylate interconversic
Glycolate, glyoxylate interconversion

Glycolate, glyoxylate interconversion

Glycolate, glyoxylate interconversic
Glycolate, glyoxylate interconversion

Glycolysis and Gluconeogene
Glycolysis and Gluconeogene
Glyoxylate bypas
Glyoxylate bypas
Glyoxylate bypas

Glyoxylate bypass

Glyoxylate bypas
Lactate utilization

Lactate utilizatio
Lactate utilizatio!

Lactate utilizatio

Lactate utilizatio

Malonate decarboxyla

Malonate decarboxyla

Malonate decarboxyla
Malonate decarboxylase

Malonate decarboxyla
Malonate decarboxylase

Malonate decarboxyla

Malonate decarboxyla

Maltose and Maltodextrin Utilizatic
Maltose and Maltodextrin Utilization

Mannose Metabolism
Mannose Metabolism

Methyicitrate cycl
Methyicitrate cycl
Methylglyoxal Metabolisr
Pentose phosphate pathy
Pentose phosphate pathy
Pentose phosphate pathy

Glycogen debranching enzyme (EC 3.2

Hypothetical protein GlcG in glycolate utilizatiaperor
Phosphoglycolate phosphatase (EC 3.1.:
Glycolate dehydrogenase (EC 1.1.99.14), FAD-bipdin

subunit Glct

Glycolate dehydrogenase (EC 1.1.99.14), iron-sslibunit

GIcF

Glycolate dehydrogenase (EC 1.1.99.14), subund
Transcriptional regulator, LysR family, in glyctda

utilization opero
Phosphoglycerate kinase (EC 2.7.
Pyruvate kinase (EC 2.7.1.«
Malate synthase G (EC 2.3.2
Citrate synthase (si) (EC 2.3.2
Malate synthase G (EC 2.3.2

Isocitrate dehydrogenase phosphatase (EC 2.7 Rib&gé

(EC 3.1.3.-
Isocitrate lyase (EC 4.1.3

Predicted L-lactate dehydrogenase, Iron-sulfurtetus

binding subunit Ykg
L-lactate permea

Lactate-responsive regulator LIdR in EnterobacteBiatR

family

L-lactate dehydrogenase (EC 1.1.
D-Lactate dehydrogenase (EC 1.1.
Malonate decarboxylase alpha sub
Malonate decarboxylase gamma suk

Phosphoribosyl-dephospho-CoA transferase (EC 2)
Malonyl CoAcayier protein transacylase (EC 2.3.1.39)

Malonate decarboxylase delta sub

Triphosphojlittephospho-CoA synthetase (EC 2.7.8.25)

Malonate transporter, MadM subt
Malonate decarboxylase beta sub

Malto-oligosyltrehalose synthase (EC 5.4.99
Mabrin (maltose/maltodextrin high-affinity recepto

phage lambda receptor prote

Phosphomannomutase (EC 5.4.2.8) / Phosphoglucoenutas

(EC5.4.2.2

Mannose-6-phosphate isomerase (EC 5.3.1.8) / Manhos
phosphate guanylyltransferase (GDP) (EC 2.7.

2-methylcitrate synthase (EC 2.3.:
Methylisocitrate lyase (EC 4.1.3.:
Lactoylglutathione lyase (EC 4.4.1

Glucose-6-phosphate 1-dehydrogenase (EC 1.1
Ribose-phosphate pyrophosphokinase (EC 2.’
Transketolase, N-terminal section (EC 2.2.
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23630.peg.74 Peripheral Glucose Catabolism Pathways luco§e ABC transport system, periplasmic sugariband -0.9 -1.2 0.6
proteir
23630.peg.72 Peripheral Glucose Catabolism Pathways luco§e ABC transport system, inner membrane compone 0.4 -0.8 -1.1 11
2
23630.peg.71 Peripheral Glucose Catabolism Pathways luco§e ABC transporter, ATP-binding subunit (EC.3.§ 1.0 1.0 0.3 0.9
23630.peg.73 Peripheral Glucose Catabolism Pathways luco§e ABC transport system, inner membrane commpone 0.9 -0.6
1
23630.peg.77 Peripheral Glucose Catabolism Pathv Glucokinase (EC 2.7.1. 0.6
23630.peg.686 Pyruvate Alanine Serine Interconvessio Omega-amino acid--pyruvate aminotransferase (EQ.28) 0.8 0.8
23630.peg.2024  Pyruvate Alanine Serine Interconvessi Omega-amino acid--pyruvate aminotransferase2(6Q.18) 0.8
23630.peg.1920 Pyruvate Alanine Serine Interconversi D-amino acid dehydrogenase small subunit (EC 1.4) 0.4 2.C -0.€ 2.1
23630.peg.2130 Pyruvate Alanine Serine Interconversi Alanine dehydrogenase (EC 1.4.. -0.€
23630.peg.1507 Pyruvate metabolism |: anaplerotic reactions, Pyruvate carboxyl transferase subunit A (EC 6.4 1.7 1.C 1.7 14 1.3
23630.peg.235 Pyruvate metabolism I: anaplerotic reactions, Pyruvate kinase (EC 2.7.1.« 2.1
23630.peg.1506 Pyruvate metabolism I: anaplerotic reactions, Pyruvate carboxyl transferase subunit B (EC 6.4 0.6
23630.peg.3772 Pyruvate metabolism I: anaplerotic reactions, Oxaloacetate decarboxylase alpha chain (EC 4.. -0.E
23630.peg.2964  Pyruvate metabolism II: acetyl-Ca®t@genesis from Dihydrolipoamide dehydrogenase of 2-oxoglutarate 1.4
pyruvate dehydrogenase (EC 1.8.1.4) / Dihydrolipoamide
dehydrogenase of pyruvate dehydrogenase comple:
18.14
23630.peg.631 Pyruvate metabolism II: acetyl-Co&tagenesis from Phosphate acetyltransferase (EC 2.3.1.8) 0.7 1.2 0.9
pyruvate
23630.peg.1115  Pyruvate metabolism II: acetyl-Ca®t@genesis from Acetate permease ActP (cation/acetate symporter) 0.8 -0.8 -1.2
pyruvate
23630.peg.99 Pyruvate metabolism II: acetyl-CoAta@genesis from Acetyl-coenzyme A synthetase (EC 6.2.1.1) -0.6
pyruvate
23630.peg.630 Pyruvate metabolism II: acetyl-Co&tagenesis from Acetate kinase (EC 2.7.2.1) -1.0
pyruvate
23630.peg.4873 Serine-glyoxylate cyc Aconitate hydratase (EC 4.2.1 0.7 0.7 0.6
23630.peg.1880 Serine-glyoxylate cyc Malate dehydrogenase (EC 1.1.1 1.¢ 11
23630.peg.63  TCA Cycle Malate:quinone oxidoreductase (EC 1.1.9¢ -1.1 0.€ -0.7 -1.2
23630.peg.4369 TCA Cycle Dihydrolipoamide dehydrogenase of 2-oxoglutarate 11
dehydrogenase (EC 1.8.1
23630.peg.3067 Trehalose Biosynthe: Trehalose synthase (EC 5.4.99 -1.C -1.€ -0.7 -1.2
23630.peg.3083 Trehalose Biosynthe: Malto-oligosyltrehalose trehalohydrolase (EC 3241, -0.€ 1.€ -0.€
23630.peg.1501 Xylose utilizatior Xylulose kinase (EC 2.7.1.1 -0.¢
Cell Division and Cell Cycle
23630.peg.3275 Bacterial Cytoskeletc Cell division protein Fts -0.€ -1.7
23630.peg.2603 Bacterial Cytoskeletc Rod shape-determining protein Mr 1.¢
23630.peg.2660 Bacterial Cytoskeletc Cell division protein Mra. -0.€ -0.7 -0.€ -0.€
23630.peg.2672 Bacterial Cytoskeletc Cell division protein Fts! -0.€ -0.€ -0.¢
23630.peg.4844 Bacterial Cytoskeletc Cell division protein Zip/ -0.€
23630.peg.2700 Bacterial Cytoskeletc Chromosome (plasmid) partitioning protein P 0.¢ 0.€
23630.peg.4253 Bacterial Cytoskeletc Septum site-determining protein Mi 1.z 1.C 1.C 11 1.C



23630.peg.13 Bacterial Cytoskeleton Cell division protein DivIC (FtsB), stabilizes Ftslgainst -0.8
RasP cleavay
23630.peg.4255 Bacterial Cytoskeletc Cell division topological specificity factor Mir 0.6 0.7 0.c
23630.peg.2600 Bacterial Cytoskeletc Rod shape-determining protein Mi 1.1 0.¢ 1.z
23630.peg.3856 Bacterial Cytoskeletc Septum formation protein M -0.7
23630.peg.2663  Bacterial Cytoskeleton Cell division protein Ftsl [Peptidoglycan synthefpEC -0.6
2.4.1.129
23630.peg.2668 Bacterial Cytoskeletc Cell division protein Fts\ -0.E
23630.peg.2674 Bacterial Cytoskeletc Cell division protein FtsZ (EC 3.4.24 -0.€
23630.peg.308 Bacterial Cytoskeleton Cell division protein DivIC (FtsB), stabilizes Ftslgainst 0.8
RasP cleavay
23630.peg.999 Macromolecular synthesis ope SSU ribosomal protein S2 1.1 1.z 14
23630.peg.609 Macromolecular synthesis ope Carbamoyl-phosphate synthase small chain (EC 6) 0.6 0.c
23630.peg.4591 MukBEF Chromosome Condensal Chromosome partition protein Mu -0.€ -1.1 -0.€ -1.C -0.€
23630.peg.4590 MukBEF Chromosome Condensal Chromosome partition protein Mu -0.€ -1.C -1.3 -0.€
23630.peg.4592 MukBEF Chromosome Condensal Chromosome partition protein Mu -1.C
Cell Wall and Capsule
23630.peg.4702  Alginate metabolism Probable poly(beta-D-mannuronate) O-acetylase (BQ2) -1.1 -1.1 -0.8 -2.0
23630.peg.4701 Alginate metabolist Alginate biosynthesis protein Al 0.6 0.¢ 0.¢ 0.2 -0.7
23630.peg.4012 Alginate metabolisi RNA polymerase sigma-H factor Al -0.€ -1.C -1.2
23630.peg.46¢  Alginate metabolisi Alginate lyase precursor (EC 4.2.2 -0.E -0.€
23630.peg.4703 Alginate metabolisi Outer membrane protein Al -1.4 -1.1 -0.&
23630.peg.3770 Alginate metabolist Alginate biosynthesis transcriptional activ: -0.7 -0.7
23630.peg.4443 Alginate metabolisi Outer membrane protein Al 0.6 1.z 11
23630.peg.4442 Alginate metabolist Alginate biosynthesis protein AlgK precur -1.1
23630.peg.4706 Alginate metabolisi Alginate biosynthesis protein Al 0.c
23630.peg.4699 Alginate metabolisi Alginate biosynthesis protein Al¢ 0.6 0.7 1.C
23630.peg.4439 Alginate metabolisi GDP-mannose 6-dehydrogenase (EC 1.1.1 11
23630.peg.4708 Alginate metabolist GDP-mannose 6-dehydrogenase (EC 1.1.1 1.2
23630.peg.4698 Alginate metabolisi Alginate lyase precursor (EC 4.2.Z 0.7
23630.peg.4700 Alginate metabolist Alginate o-acetyltransferase Al -1.C
23630.peg.2117 Alginate metabolisi Alginate lyase precursor (EC 4.2.Z -0.7
23630.peg.4704 Alginate metabolist Alginate biosynthesis protein AlgK precur 0.7
23630.peg.4444  Alginate metabolism Poly (beta-D-mannuronate) C5 epimerase precursor (E -1.2
5.1.3.-
23630.peg.4705 Alginate metabolisi Alginate biosynthesis protein Alg -1.2
23630.peg.4446 Alginate metabolisi Alginate lyase precursor (EC 4.2.2 -1.C
23630.peg.3578 CMP-N-acetylneuraminate Biosynthe N-Acetylneuraminate cytidylyltransferase (EC 2.Z3) -0.7
23630.peg.2296 Core Oligosaccharide Glycosylatidhseudomonas Hypothetical protein FIG015671 in laonge OS assembly -1.3
cluste
23630.peg.2289 Core Oligosaccharide Glycosylation in Pseudom Glycosyl transferase in large core OS assemblyer -0.€ -1.3
23630.peg.2287 Core Oligosaccharide Glycosylation in Pseudom Glycosyl transferase in large core OS assemblyer -0.€ -0.7 -0.¢ -1.1
23630.peg.2290 Core Oligosaccharide Glycosylation in Pseudom alpha-1,3-rhamnosyltransfer: -0.7 -0.7
23630.peg.24 KDO2-Lipid A biosynthesis UDP-3-O-[3-hydymyristoyl] glucosamine N- -1.8
acyltransferase (EC 2.3.1
23630.peg.1658 KDO2-Lipid A biosynthesi Lipid A biosynthesis lauroyl acyltransferase (EG.2.-) 0.7 0.7
23630.peg.4252 KDO2-Lipid A biosynthesi Lipid A biosynthesis lauroyl acyltransferase (EG.2.- 0.6 0.6



23630.peg.2675 KDO2-Lipid A biosynthesis UDP-3-O-[gHoxymyristoyl] N-acetylglucosamine 0.6
deacetylase (EC 3.5.1
23630.peg.4617 Lipid A modifications Transcriptional regulatory protein Pk -0.7 0.6
23630.peg.2810 Lipid A modifications Sensor protein PhoQ (EC 2.7.1: 0.€
23630.peg.25 Lipopolysaccharide assem Outer membrane protein H precul 0.c -0.¢
23630.peg.616 Lipopolysaccharide assembly Outer memedipoprotein SmpA, a component of the -0.7
essential YaeT outer-membrane protein assembly lexmp
23630.peg.26 Lipopolysaccharide assem Outer membrane protein assembly factor YaeT pret -0.€
23630.peg.2621  Lipopolysaccharide assembly UnchaizeteABC transporter, ATP-binding protein YrbF 0.8 0.9
23630.peg.2282  LOS core oligosaccharide biosynthesis Lipopolysaccharide core biosynthesis protein Wda® 2.7.- 0.9 0.6
.-), heptosyl-I-kinas
23630.peg.2280 LOS core oligosaccharide biosynth: Lipopolysaccharide heptosyltransferase | (EC 2=} -0.€
23630.peg.2918  Murein Hydrolases Membrane-bound lytic murein transglycosylase D prsar 0.9 1.2
(EC 3.2.1.-
23630.peg.2458 Peptidoglycan Biosynthesis Penidgisensitive transglycosylase (EC 2.4.2.-) & 0.8 0.7 0.9 11
transpeptidase PBP-
23630.peg.1692 Peptidoglycan Biosynthe: Murein-DD-endopeptidase (EC 3.4.9 0.6 0.7 0.8
23630.peg.2664  Peptidoglycan Biosynthesis UDP-N-anetpmoylalanyl-D-glutamate--2,6- -0.6
diaminopimelate ligase (EC 6.3.2.
23630.peg.457 Peptidoglycan Biosynthe: D-alanyl-D-alanine carboxypeptidase (EC 3.4.1 0.€
23630.peg.786 Peptidoglycan Biosynthesis Membranedbic murein transglycosylase B precursor 0.7
(EC 3.2.1.-
23630.peg.794 Peptidoglycan Biosynthe: Penicillin-binding protein 2 (PBP- -0.€
23630.peg.1598 Recycling of Peptidoglycan Amino Aci AmpG permeas -1.4
23630.peg.1702 Rhamnose containing glyce UDP-glucose 4-epimerase (EC 5.1. 0.c 0.6 1.C
23630.peg.286 Rhamnose containing glyce UDP-glucose 4-epimerase (EC 5.1. -1. -1.1 2.4
23630.peg.1305 Rhamnose containing glyce dTDP-glucose 4,6-dehydratase (EC 4.2.1 0.7
23630.peg.895 Rhamnose containing glyce dTDP-4-dehydrorhamnose reductase (EC 1.1.1 0.€
23630.peg.289 Sialic Acid Metabolism TRAP-type transport system, small permease comppnen -0.8
predicted N-acetylneuraminate transpc
23630.peg.1874  Sialic Acid Metabolism TRAP-type transport system, small permease comppnen 0.7 1.2 0.7
predicted N-acetylneuraminate transpc
23630.peg.2386  Sialic Acid Metabolism TRAP-type transport system, small permease comppnen -1.2 -0.9
predicted N-acetylneuraminate transpc
23630.peg.2971  Sialic Acid Metabolism TRAP-type transport system, periplasmic component, -0.9
predicted N-acetylneuraminate-binding pra
23630.peg.288 Sialic Acid Metabolism TRAP-type transport system, periplasmic component, 0.7
predicted N-acetylneuraminate-binding pro
23630.peg.2627 UDP-N-acetylmuramate from Fructopbédsphate UDP-N-acetylglucosamine 1-carboxyvinyltransferdse ( 0.8 1.0 0.6
Biosynthesi 25.1.7
Cofactors, Vitamins, Prosthetic Groups, Pigments
23630.peg.299 5-FCL-like proteit Formyltetrahydrofolate deformylase (EC 3.5.1 1.2 0.€ 0.6 0.€ 1.2
23630.peg.770  5-FCL-like proteit Thiamin-phosphate pyrophosphorylase (EC 2.5 11 0.7
23630.peg.752 5-FCL-like proteit Alcohol dehydrogenase (EC 1.1.! 0.€ 0.7
23630.peg.2392 5-FCL-like proteit Alcohol dehydrogenase (EC 1.1.! 1.z 0.6
23630.peg.1741 5-FCL-like proteit Alcohol dehydrogenase (EC 1.1.! -1.2



23630.peg.2435

23630.peg.972
23630.peg.4595

23630.peg.2898

23630.peg.2498
23630.peg.2887
23630.peg.4727
23630.peg.1099
23630.peg.816

23630.peg.253
23630.peg.3898

23630.peg.507
23630.peg.1097
23630.peg.1095
23630.peg.31:
23630.peg.1098
23630.peg.210

23630.peg.3359
23630.peg.4537
23630.peg.1590

23630.peg.3704
23630.peg.2685
23630.peg.706

23630.peg.1585
23630.peg.1611

23630.peg.1588
23630.peg.1609

23630.peg.707
23630.peg.3701
23630.peg.1608
23630.peg.864
23630.peg.3695
23630.peg.1587
23630.peg.865

5-FCL-like protein

5-FCL-like proteit
5-FCL-like protein

5-FCL-like protein

5-FCL-like proteit
5-FCL-like protei
Biotin biosynthesi
Biotin biosynthesi
Biotin biosynthesis

Biotin biosynthesi
Biotin biosynthesis

Biotin biosynthesi
Biotin biosynthesi
Biotin biosynthesi
Biotin biosynthesis Experimen
Biotin synthesis clust
Biotin synthesis cluster

Biotin synthesis clust
Biotin synthesis clust
Cobalamin synthesis

Cobalamin synthes
Coenzyme A Biosynthes
Coenzyme B12 biosynthesis

Coenzyme B12 biosynthe
Coenzyme B12 biosynthesis

Coenzyme B12 biosynthe
Coenzyme B12 biosynthesis

Coenzyme B12 biosynthe
Coenzyme B12 biosynthe
Coenzyme B12 biosynthe
Coenzyme B12 biosynthe
Coenzyme B12 biosynthe
Coenzyme B12 biosynthe
Coenzyme B12 biosynthesis

IMP cyclohydrolase (EC 3.5.4.10) /
Phosphoribosylaminoimidazolecarboxamide
formyltransferase (EC 2.1.2

Alcohol dehydrogenase (EC 1.1.!
Phosphoribosylglycinamide formyltransferase (EC22)

Methylenetetrahydrofolate dehydrogenase (NADP+) (EC
1.5.1.5) / Methenyltetrahydrofolate cyclohydroldB€
3.5.4.9
Serine hydroxymethyltransferase (EC 2.1.
Butyryl-CoA dehydrogenase (EC 1.3.9¢
Long-chain-fatty-acid--CoA ligase (EC 6.2.1
Biotin synthase (EC 2.8.1
3-ketoacyl-CoA thiolase (EC 2.3.1.16) @ Acetyl-CoA
acetyltransferase (EC 2.3.1
Long-chain-fatty-acid--CoA ligase (EC 6.2.1
3-ketoacyl-CoA thiolase (EC 2.3.1.16) @ Acetyl-CoA
acetyltransferase (EC 2.3.1
Long-chain-fatty-acid--CoA ligase (EC 6.2.1
Biotin synthesis protein Bio
Dethiobiotin synthetase (EC 6.3.2
NfuA Fe-S protein maturatic
8-amino-7-oxononanoate synthase (EC 2.3..

3-ketoacyl-Guidlase (EC 2.3.1.16) @ Acetyl-CoA
acetyltransferase (EC 2.3.1
Long-chain-fatty-acid--CoA ligase (EC 6.2.1
Long-chain-fatty-acid--CoA ligase (EC 6.2.1
Cobalamin biosynthesis protein CbiG / Cobalt-prene8b
C17-methyltransfera
Cob(l)alamin adenosyltransferase (EC 2.5.:
2-dehydropantoate 2-reductase (EC 1.1.1

Optionalthggioal component of the B12 transporter
BtuN
Cobalt-precorrin-6x reductase (EC 1.3.1

CobN commpoifieobalt chelatase involved in B12
biosynthesi
Cobalt-precorrin-8x methylmutase (EC 5.4.
ChID conma@ieobalt chelatase involved in B12

biosynthesi
Outer membrane vitamin B12 receptor B
Adenosylcobinamide-phosphate syntt
Precorrin-6A synthase (EC 2.1.1.1
Outer membrane vitamin B12 receptor B
Cobalamin syntha
Cobalamin biosynthesis protein Cc

Vitamin BBZ Aransporter, B12-binding component BtuF
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23630.peg.1586

23630.peg.3702

23630.peg.4952
23630.peg.2762
23630.peg.4955
23630.peg.2763
23630.peg.4954
23630.peg.1560
23630.peg.274

23630.peg.966

23630.peg.3435

23630.peg.3270

23630.peg.9=

23630.peg.4434
23630.peg.1366

23630.peg.1103

23630.peg.3840
23630.peg.1364

23630.peg.1365
23630.peg.4910
23630.peg.2308
23630.peg.3122
23630.peg.3926
23630.peg.2523
23630.peg.4072
23630.peg.4073
23630.peg.4071
23630.peg.2520

23630.peg.3927

Coenzyme B12 biosynthesis

Coenzyme B12 biosynthesis

Coenzyme PQQ synthe
Coenzyme PQQ synthe
Coenzyme PQQ synthe
Coenzyme PQQ synthe
Coenzyme PQQ synthe
Folate Biosynthes

Folate Biosynthes

Folate Biosynthesis

Heme and Siroheme Biosynthesis

Heme and Siroheme Biosynthesis

Heme and Siroheme Biosynthe

Molybdenum cofactor biosynthe
Molybdenum cofactor biosynthesis

Molybdenum cofactor biosynthesis

Molybdenum cofactor biosynthe
Molybdenum cofactor biosynthesis

Molybdenum cofactor biosynthesis
Molybdenum cofactor biosynthesis
NAD and NADP cofactor biosynthesis glo
NAD and NADP cofactor biosynthesis glo
NAD and NADP cofactor biosynthesibal
NAD and NADP cofactor biosynthesibal
NAD and NADP cofactor biosynthesis glo
NAD and NADP cofactor biosynthesis glo
NAD and NADP cofactor biosynthesis glo
NAD and NADP cofactor biosynthesibal

NAD and NADP cofactor biosynthesis glo

Cobalt-pieedy C5-methyltransferase (EC 2.1.1.-) /
Cobalt-precorrin-6y C15-methyltransferase [decaytading]
(EC2.1.1.-

Cobalarogytihesis protein BluB @ 5,6-
dimethylbenzimidazole synthase, flavin destrucfasgly

Coenzyme PQQ synthesis protei
Coenzyme PQQ synthesis protei
Coenzyme PQQ synthesis protei
Coenzyme PQQ synthesis protei
Coenzyme PQQ synthesis protei
GTP cyclohydrolase | (EC 3.5.4.16) tyg
FolM Alternative dihydrofolate reductas
Anthranilate synthase, amidotransferase compoi&dit (
4.1.3.27) @ Para-aminobenzoate synthase, amidf#rass
component (EC 2.6.1.€

Copployrinogen Il oxidase, oxygen-independent (EC
1.3.99.22

Simkgnthase / Precorrin-2 oxidase (EC 1.3.1.76) /
Sirohydrochlorin ferrochelatase (EC 4.99.1.4) /
Uroporphyrinogen-lll methyltransferase (EC 2.1.7)
Protoporphyrinogen IX oxidase, novel form, HemJ (EG.-.
)
Molybdenum cofactor biosynthesis protein Mc

Migytum transport ATP-binding protein ModC (TC
3.Al181

Dhling domain of ModE / Molybdate-binding domain
of ModE
Molybdenum cofactor biosynthesis protein Mc

Migytum ABC transporter, periplasmic molybdenum-
binding protein ModA (TC 3.A.1.8.

Migytum transport system permease protein ModB (TC

3.A1.8.1

Migytum transport ATP-binding protein ModC (TC
3.A1.8.1
ADP-ribose pyrophosphatase (EC 3.6.1
Ribosyl nicotinamide transporter, PnuC-
Nicotinamide-nucleotide adenylyltransferasedRidgamily
(EC 2.7.7.1) / Ribosylinicotinamide kinase (EC 222}

Quinolinate phosphoribosyltransferase [decafllatirg] (EC
2.4.2.19

Nicotinamidase (EC 3.5.1.1

Nicotinate phosphoribosyltransferase (EC 2.4..
Nudix-related transcriptional regulator N

Quinolinate phosphoribosyltransferase [decaplating] (EC
2.4.2.19

Ribosyl nicotinamide transporter, PnuC-
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23630.peg.797 NAD and NADP cofactor biosynthesis glo Nicotinate-nucleotide adenylyltransferase (EC 218) 0.c
23630.peg.3743 Pterin carbinolamine dehydrat: Homogentisate 1,2-dioxygenase (EC 1.13.: 0.¢ -0.€ 0.6 1.4
23630.peg.3742 Pterin carbinolamine dehydrati Fumarylacetoacetase (EC 3.7. 1.z 1.C 0.7 1.6
23630.peg.3744 Pterin carbinolamine dehydrat: 4-hydroxyphenylpyruvate dioxygenase (EC 1.13.1: 1.1 0.7 2.¢
23630.peg.1885 Pterin carbinolamine dehydrati Fumarylacetoacetate hydrolase family prc 0.c 0.6
23630.peg.3741  Pterin carbinolamine dehydratase Ndaletpacetate isomerase (EC 5.2.1.2) @ GlutattBene -0.7 1.1 0.5
transferase, zeta (EC 2.5.1.
23630.peg.1878 Pterin carbinolamine dehydrat: Fumarylacetoacetate hydrolase family prc 0.7 0.7
23630.peg.3565  Pterin carbinolamine dehydratase Bilbstic Aromatic amino acid aminotransferase alpha 0.7
(EC 2.6.1.57) @ Aromatic-amino-acid aminotransferdC
2.6.1.57
23630.peg.115 Pterin carbinolamine dehydrat: Phenylalanine-4-hydroxylase (EC 1.14.1 0.7
23630.peg.3678 Pyridoxin (Vitamin B6) Biosynthes D-3-phosphoglycerate dehydrogenase (EC 1.1. -1.2
23630.peg.4517  Pyridoxin (Vitamin B6) Biosynthesis M4ependent glyceraldehyde-3-phosphate dehydrogenas 0.7 0.7
(EC1.2.1.12
23630.peg.651 Pyridoxin (Vitamin B6) Biosynthes D-3-phosphoglycerate dehydrogenase (EC 1.1. 1.C 0.¢ 0.6 0.¢ 0.7
23630.peg.3590 Pyridoxin (Vitamin B6) Biosynthes Phosphoserine aminotransferase (EC 2.6. 0.c
23630.peg.1260 Pyridoxin (Vitamin B6) Biosynthes D-3-phosphoglycerate dehydrogenase (EC 1.1. 0.7
23630.peg.2848 Pyridoxin (Vitamin B6) Biosynthes Pyridoxal kinase (EC 2.7.1.% 0.6
23630.peg.986 Pyridoxin (Vitamin B6) Biosynthesis ythtoxythreonine-4-phosphate dehydrogenase (EC 0.8
1.1.1.262
23630.peg.417  Pyridoxin (Vitamin B6) Biosynthes NAD-dependent glyceraldehyde-3-phosphate dehydasp 1.2
(EC1.2.1.12
23630.peg.2765 Pyrroloquinoline Quinone biosynthe Coenzyme PQQ synthesis protei -0.¢ -0.€
23630.peg.2764 Pyrrologquinoline Quinone biosynthe Coenzyme PQQ synthesis protei -0.€
23630.peg.4953 Pyrroloquinoline Quinone biosynthe Coenzyme PQQ synthesis protei -0.€
23630.peg.875 Riboflavin, FMN and FAD metabolis Riboflavin synthase eubacterial/eukaryotic (EC2% 0.c 1.3
23630.peg.212 Riboflavin, FMN and FAD metabolisnpiants tRNA (5-methylaminomethyl-2-thiouridylate)-
methyltransferase (EC 2.1.1.61) / FAD-dependent
cmnm(5)s(2)U34 oxidoreducte
23630.peg.4569  Riboflavin, FMN and FAD metabolisnplants C-terminal domain of CinA type S; Proteimplivated in 0.8
DNA repair function with RecA and Mu
23630.peg.4160 Thiamin biosynthes Thiamin ABC transporter, transmembrane compc -0.7 -1.C -0.7
23630.peg.1151  Thiamin biosynthesis tRNA S(4)U 4-thiouridine synthase (former Thil) / 1.0 0.6
Rhodanese-like domain required for thiamine sy
23630.peg.1179 Thiamin biosynthes Sulfur carrier protein Thi 0.¢ 0.6
23630.peg.2007  Ubiquinone Biosynthesis 2-octaprengiethyl-6-methoxy-1,4-benzoquinol 0.7
hydroxylase (EC 1.14.13
23630.peg.2183  Ubiquinone Biosynthesis - gjo Ubigoeimenaquinone biosynthesis methyltransferase
UbiE (EC 2.1.1.-
23630.peg.78 Ubiquinone Biosynthesis - gjo 2-octay¥@rmethyl-6-methoxy-1,4-benzoquinol -0.7
hydroxylase (EC 1.14.13
23630.peg.1431 Ubiquinone Biosynthesis - ¢ Chorismate--pyruvate lyase (EC 4.1.3 0.€
DNA Metabolism
23630.peg.3595  2-phosphoglycolate salvage Similphsphoglycolate phosphatase, clustered with 0.7

ubiquinone biosynthesis SAM-dependent O-
methyltransferas



23630.peg.3858

23630.peg.3464
23630.peg.4861
23630.peg.301
23630.peg.1656
23630.peg.1784
23630.peg.799
23630.peg.420
23630.peg.3892

23630.peg.3219
23630.peg.2579

23630.peg.2494
23630.peg.1286
23630.peg.2707
23630.peg.1123
23630.peg.4492
23630.peg.4398
23630.peg.2804
23630.peg.28(

23630.peg.4570
23630.peg.2784
23630.peg.4933
23630.peg.1928
23630.peg.4301

23630.peg.2778
23630.peg.4939
23630.peg.4843
23630.peg.3474
23630.peg.2436
23630.peg.1423
23630.peg.4600
23630.peg.1419
23630.peg.2803
23630.peg.1112
23630.peg.471

23630.peg.3103
23630.peg.3886
23630.peg.2781

23630.peg.4936

23630.peg.2782

2-phosphoglycolate salvage

DNA processing clust
DNA Repair Base Excisic
DNA Repair Base Excisic
DNA Repair Base Excisic
DNA Repair Base Excisic
DNA Repair Base Excisic
DNA repair, bacteri
DNA repair, bacterial

DNA repair, bacteri
DNA repair, bacterial

DNA repair, bacteri

DNA repair, bacteri

DNA repair, bacteri

DNA repair, bacterial DinG and relati

DNA repair, bacterial MutL-MutS syste

DNA repair, bacterial photolya

DNA repair, bacterial RecBCD pathw

DNA repair, bacterial RecBCD pathw

DNA repair, bacterial RecFOR pathv

DNA repair, bacterial UvrD and related helice

DNA repair, bacterial UvrD and related helic:

DNA repair, bacterial UvrD and related helice
DNA repair, UvrABC system

DNA structural proteins, bacter
DNA structural proteins, bacter
DNA structural proteins, bacter
DNA structural proteins, bacter
DNA structural proteins, bacter
DNA structural proteins, bacter
DNA-replicatior
DNA-replicatior
DNA-replicatior
DNA-replicatior
DNA-replicatior
DNA-replicatior
DNA-replicatior
Restriction-Modification System

Restriction-Modification System

Restriction-Modification System

Similphasphoglycolate phosphatase, clustered with
ribosomal large subunit pseudouridine synthe
FIG000557: hypothetical protein co-occurring witdR
DNA-3-methyladenine glycosylase Il (EC 3.2.2.
Exodeoxyribonuclease | (EC 3.1.1!
DNA-3-methyladenine glycosylase (EC 3.2.2
DNA polymerase | (EC 2.7.7.

DNA-3-methyladenine glycosylase Il (EC 3.2.2.
Exodeoxyribonuclease VI large subunit (EC 3.1.)
SOS-response repressor and protease LexA (EC 38)21

DNA repair protein Rad
ADA regulatory protein / Methylated-DNA--proteinstgine
methyltransferase (EC 2.1.1.
DNA repair protein Rad
A/G-specific adenine glycosylase (EC 3.2.
DNA repair protein Rad
DinG family ATP-dependent helicase CPE1
DNA mismatch repair protein Mu
Deoxyribodipyrimidine photolyase (EC 4.1.9¢
Exodeoxyribonuclease V alpha chain (EC 3.1.1
Exodeoxyribonuclease V gamma chain (EC 3.1..
RecA proteil
ATP-dependent DNA helicase pcrA (EC 3.6.
ATP-dependent DNA helicase pcrA (EC 3.6.
ATP-dependent DNA helicase F

Excinucleztse (excinuclease ABC alternative C subunit)

Integration host factor alpha subt

Integration host factor alpha subt

Chromosome partition protein s

DNA-binding protein HU-bet

DNA-binding protein Fi

DNA-binding protein HU ## PA5348 ty

Chromosomal replication initiator protein Dn

ATP-dependent DNA helicase RecG (EC 3.6

Exodeoxyribonuclease V beta chain (EC 3.1.1

DNA polymerase Il epsilon subunit (EC 2.7.%

DNA polymerase llI chi subunit (EC 2.7.7

DNA polymerase Ill alpha subunit (EC 2.7.7

Transcription-repair coupling fact
Typestriction-modification system, DNA-

methyltransferase subunit M (EC 2.1.1
Typestriction-modification system, DNA-

methyltransferase subunit M (EC 2.1.1
Typestriction-modification system, specificity sulitiL®

(EC 3.1.21.2

14

1.C

1.4

-0.€
-0.€
1.C

-0.€
-0.€
-1.1

-1.C

-1.1

-1.1

1.€

1.C
1.3

-0.7
-0.7
0.€
-0.7

0.7
-0.7
-0.7

-0.€
0.7
-0.9

-0.€
0.g
-0.€
0.¢

14

0.€

-0.€
0.7
0.7

-1.1

-0.9
-0.7
-0.€
14 1.z
1.2
-1.¢
-0.6
-0.7
11
-0.€
0.€
-0.€ -0.¢
-0.€ -0.€
-0.€
-0.€
-0.€
11
-1.C
-0.€ -0.€
-0.¢ -0.7
0.€
-1.5
-1.5
-1.0



23630.peg.4935 Restriction-Modification System Typestriction-modification system, specificity sulitiL®

(EC 3.1.21.2
23630.peg.2780  Restriction-Modification System Typestriction-modification system, restriction sutitf
(EC 3.1.21.2
23630.peg.4937  Restriction-Modification System Typestriction-modification system, restriction sutit®
(EC 3.1.21.2
23630.peg.641 Restriction-Modification System Typesiriction-modification system, specificity subugi -0.9
(EC 3.1.21.2
23630.peg.2716  Type | Restriction-Modification Typestriction-modification system, specificity sultu® -1.4 -0.7
(EC 3.1.21.2
23630.peg.1159  Uracil-DNA glycosylase Domain oftarstéred or fused with uracil-DNA glycosylase 0.5

Dormancy and Sporulation
23630.peg.272 Persister Cel
23630.peg.4419 Sporulation-associated proteins with broader fame

Cell division inhibito
Peptidyl-tRNA hydrolase (EC 3.1.1..

Fatty Acids, Lipids, and | soprenoids

23630.peg.3850 Fatty Acid Biosynthesis FAS Acyl carrier proteil

23630.peg.3820 Fatty Acid Biosynthesis FAS 3-oxoacyl-[acyl-carrier protein] reductase (EC 1.100 1.z 1.C

23630.peg.198 Fatty Acid Biosynthesis FAS 3-oxoacyl-[acyl-carrier protein] reductase (EC 1.100 -0.E

23630.peg.3365  Fatty Acid Biosynthesis FASII 3-oxddayyl-carrier-protein] synthase, KASI (EC -0.5
2.3.1.41

23630.peg.24¢  Fatty Acid Biosynthesis FAS 3-oxoacyl-[acyl-carrier protein] reductase (EC 1.100 -0.E

23630.peg.3542  Fatty Acid Biosynthesis FASII Acetybnzyme A carboxyl transferase beta chain (EC 0.7
6.4.1.2

23630.peg.3851 Fatty Acid Biosynthesis FAS 3-oxoacyl-[acyl-carrier protein] reductase (EC 1.100 -0.7

23630.peg.2061  Fatty acid metabolism cluster Enoy-Bydratase (EC 4.2.1.17) / Delta(3)-cis-delta(2)-
trans-enoyl-CoA isomerase (EC 5.3.3.8) / 3-hydroylya

CoA dehydrogenase (EC 1.1.1.35) / 3-hydroxybut@yA

23630.peg.4561

Glycerolipid and Glycerophospholiditabolism in
Bacteric

epimerase (EC 5.1.2
Diacylglycerol kinase (EC 2.7.1.107)

23630.peg.2793  Glycerolipid and Glycerophospholiitabolism in Aldehyde dehydrogenase (EC 1.2.1.3) -1.2
23630.peg.2761 Bzg:lgfi:rgrolipid and Glycerophospholiditabolism in Aldehyde dehydrogenase (EC 1.2.1.3) -0.8
23630.peg.4956 Bzg:lgfi:rgrolipid and Glycerophospholiditabolism in Aldehyde dehydrogenase (EC 1.2.1.3) -0.8
23630.peg.3260 Bzg:lgfi:rgrolipid and Glycerophospholiditabolism in CDP-diacylglycerol--glycerol-3-phosphate 3-

Bacteric phosphatidyltransferase (EC 2.7.1
23630.peg.3911  Glycerolipid and Glycerophospholiitabolism in Aerobic glycerol-3-phosphate dehydrogenase (EGRB)L. -1.7 -0.6
23630.peg.3076 Bzg:lgfi:rgrolipid and Glycerophospholiditabolism in Cardiolipin synthetase (EC 2.7.8.-) -1.0 -0.6
23630.peg.3406 Bzg:lgfi:rgrolipid and Glycerophospholiditabolism in 1-acyl-sn-glycerol-3-phosphate acyltransferase 2E3C1.51)
23630.peg.338 B?Sﬁ;igirolipid and Glycerophospholipietébolism in Glycerol-3-phosphate dehydrogenase (EC 1.1.5.3) 0.9 1.2 -

Bacteric



23630.peg.2391  Glycerolipid and Glycerophospholii&tabolism in Aldehyde dehydrogenase (EC 1.2.1.3) 0.9 -1.0
Bacteric
23630.peg.3372  Glycerolipid and Glycerophospholi&tabolism in Diacylglycerol kinase (EC 2.7.1.107) 0.4
Bacteric
23630.peg.3910  Glycerolipid and Glycerophospholi&tabolism in Glycerol kinase (EC 2.7.1.30) -1.5 -0.9
Bacteric
23630.peg.1652  Glycerolipid and Glycerophospholii&tabolism in 1-acyl-sn-glycerol-3-phosphate acyltransferase 2E3C1.51) -0.8
Bacteric
23630.peg.132 Glycerolipid and Glycerophospholipietébolism in 1-acyl-sn-glycerol-3-phosphate acyltransferase 2E3C1.51) -0.7
Bacteric
23630.peg.4041  Glycerolipid and Glycerophospholi&tabolism in Glycerate kinase (EC 2.7.1.31) -0.7
Bacteric
23630.peg.1651  Glycerolipid and Glycerophospholi&tabolism in CDP-diacylglycerol--glycerol-3-phosphate 3- 0.9 0.7
Bacteric phosphatidyltransferase (EC 2.7.1
23630.peg.4347  Glycerolipid and Glycerophospholi&tabolism in 1-acyl-sn-glycerol-3-phosphate acyltransferase 2E3C1.51) 0.8
Bacteric
23630.peg.2725  Glycerolipid and Glycerophospholi&tabolism in Aldehyde dehydrogenase (EC 1.2.1.3) -0.7 -1.1
Bacteric
23630.peg.870 Glycerolipid and Glycerophospholipietébolism in Phosphatidylglycerophosphatase A (EC 3.1.3.27) -0.8
Bacteric
23630.peg.29 Glycerolipid and Glycerophospholipid&elism in Phosphatidate cytidylyltransferase (EC 2.7.7.41) 1.0
Bacteric
23630.peg.12 Isoprenoid Biosynthesis 2-C-methyl-Dkeitpl 4-phosphate cytidylyltransferase (EC 0.7 0.7 0.6
2.7.7.60
23630.peg.3289 Isoprenoid Biosynthes Hydroxymethylglutaryl-CoA reductase (EC 1.1.1 -0.€
23630.peg.28 Nonmevalonate Branch of IsoprenoidyBibesis 1-deoxy-D-xylulose 5-phosphate reductoisase(EC -1.2 -1.4
1.1.1.267
23630.peg.4415 Nonmevalonate Branch of IsoprenadyBithesis 4-diphosphocytidyl-2-C-methyl-D-erythirikmase (EC 1.2 1.0
2.7.1.148
23630.peg.2241 Phospholipid and Fatty acid biosynthesis relatadte FIG022199: FAD-binding prote -1.C
23630.peg.2244 Phospholipid and Fatty acid biosynthesis relatedte FIG027190: Putative transmembrane prc -1.C -1.C
23630.peg.2242 Phospholipid and Fatty acid biosynthesis relatadte FIG064705: cation/hydrogen antipol -0.¢
23630.peg.3616 Phospholipid and Fatty acid biosynthesis relatedte FIG027190: Putative transmembrane prc 1.z 0.6 1.1
23630.peg.2237 Phospholipid and Fatty acid biosynthesis relatadte 3-hydroxydecanoyl-[ACP] dehydratase (EC 4.2.1 -1.1 -0.€ -0.E -0.¢
23630.peg.2247 Phospholipid and Fatty acid biosynthesis relatedte Lysophospholipid acyltransfere -0.¢ -0.€
23630.peg.2226 Phospholipid and Fatty acid biosynthesis relatadte 3-oxoacyl-[ACP] synthase (EC 2.3.1.41) FabV 0.6 0.€ 0.¢
23630.peg.2254 Phospholipid and Fatty acid biosynthesis relatedte 3-oxoacyl-[ACP] syntha: 0.€ 11
23630.peg.2243 Phospholipid and Fatty acid biosynthesis relatadte FIG021862: membrane protein, expc 0.5
23630.peg.2248 Phospholipid and Fatty acid biosynthesis relatedte FIG143263: Glycosyl transfere -1.C
23630.peg.1073 Polyhydroxybutyrate metabolis D-beta-hydroxybutyrate perme: 2.2 -0.€ -1.€ -1.2 -2.E
23630.peg.2185 Polyhydroxybutyrate metabolis polyhydroxyalkanoate granule-associated proteiri -1.1 -0.€
23630.peg.4334 Polyhydroxybutyrate metabolis Acetyl-CoA acetyltransferase (EC 2.3.: 0.€ 0.7
23630.peg.2983 Polyhydroxybutyrate metabolis D-beta-hydroxybutyrate permei -0.€
23630.peg.1650  Triacylglycerol metabolism Putatipadee in cluster with Phosphatidate 0.9
cytidylyltransferas
Iron acquisition and metabolism
23630.peg.1579  ABC transporter [iron.B12.sideroplian@in] ABC transporter (iron.B12.siderophore.hemipgrmease 1.4

componer



23630.peg.1580

23630.peg.1583
23630.peg.1582

23630.peg.4736
23630.peg.766
23630.peg.544
23630.peg.703
23630.peg.564
23630.peg.673
23630.peg.545
23630.peg.1531
23630.peg.15:
23630.peg.3632

23630.peg.566
23630.peg.888

23630.peg.2008
23630.peg.4641

23630.peg.4646

23630.peg.4723
23630.peg.4725

23630.peg.4642

23630.peg.4647
23630.peg.4645

23630.peg.4643
23630.peg.4732

23630.peg.4734
23630.peg.4640

ABC transporter [iron.B12.sideroplianin]

ABC transporter [iron.B12.siderophore.hen
ABC transporter [iron.B12.sideroplianin]

Heme, hemin uptake and utilizatistesys in
GramNegative

Heme, hemin uptake and utilizatiotesys in
GramNegative

Heme, hemin uptake and utilizatiotesys in
GramNegative

Heme, hemin uptake and utilizatiotesys in
GramNegative

Heme, hemin uptake and utilizatiotesys in
GramNegative

Heme, hemin uptake and utilizatiotesys in
GramNegative

Heme, hemin uptake and utilizatiotesys in
GramNegative

Heme, hemin uptake and utilizatistesys in
GramNegative
Heme, hemin uptake and utilization system
GramPositive

Heme, hemin uptake and utilizatistesys in
GramPositive
Hemin transport syste

Hemin transport system

Iron acquisition in Streptococc
Siderophore Pyoverdine

Siderophore Pyoverdine

Siderophore Pyoverdi
Siderophore Pyoverdine

Siderophore Pyoverdine

Siderophore Pyoverdi
Siderophore Pyoverdine

Siderophore Pyoverdine
Siderophore Pyoverdi

Siderophore Pyoverdi
Siderophore Pyoverdine

ABC transporter (iron.B12.siderophore.hemipgriplasmic
substrate-binding componi

Outer membrane (iron.B12.siderophore.hemin) rec
ABC transporter (iron.B12.siderophore.hemiA)rP-
binding componel

Ferrichrome transport ATP-binding protein FhuC (TC
3.A1.14.3

Ferrichrome transport ATP-binding protein FhuC (TC
3.A1.14.3

Paraquat-inducible protein B

Outer membrane receptor proteins, mostly Fe trahspo
ABC-type hemin transport system, ATPase component
Putative heme iron utilization protein
Paraquat-inducible protein A

Heme oxygenase HemO, associated with heme uptake
FIG039061: hypothetical protein related to hemkzation
FIG039061: hypothetical protein related to hemkzation

Periplasmic hemin-binding prot¢
Ferric sidengptnansport system, periplasmic binding
protein Tonk
Ferric iron ABC transporter, iron-binding prot
ABC transporigyoverdin gene cluster, permease
componer
FIG139991tiReithiamine pyrophosphate-requiring
enzymi
Sigma factor PvdS, controling pyoverdin biosyntk
L-ornithineoBiooxygenase (EC 1.13.12.-), PvdA of
pyoverdin biosynthes
ABC transporgeyoverdin gene cluster, ATP-binding
componer
FIG137594: Putative iron-regulated membrane pr
FIG137877: thgpical protein in pyoverdin gene cluster

FIG014801oc&BC transporter, periplasmic cation-
binding proteil
FIG006220: Hypothetical MbtH-like prote
Hypothetical protein Pvd

ABC transporigyoverdin gene cluster, periplasmic
componer
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23630.peg.1573

23630.peg.1574
23630.peg.1572
23630.peg.3767

23630.peg.3768
23630.peg.3769
23630.peg.837

23630.peg.2585
23630.peg.2583
23630.peg.2589
23630.peg.1186

23630.peg.3249
23630.peg.45(

23630.peg.4503
23630.peg.3253
23630.peg.4504
23630.peg.3250
23630.peg.4497
23630.peg.4507
23630.peg.4500
23630.peg.3802
23630.peg.3796
23630.peg.4306
23630.peg.3064
23630.peg.3010
23630.peg.4056
23630.peg.4052
23630.peg.4051

23630.peg.4053
23630.peg.1207

23630.peg.2854
23630.peg.2852
23630.peg.2850
23630.peg.2851
23630.peg.354

23630.peg.1603
23630.peg.2968

A TRAP transporter and a hypothetical

A TRAP transporter and a hypothet
A TRAP transporter and a hypothet
ABC transporter alkylphosphonate3RC1.9.1)

ABC transporter alkylphosphonate3”C1.9.1)

ABC transporter alkylphosphonate3”C1.9.1)

ABC transporter branched-chain angitb(@C 3.A.1.4.1)
ABC transporter dipeptide (TC 3.A2).5

ABC transporter dipeptide (TC 3.A2).5

ABC transporter dipeptide (TC 3.A2).5

Bacterial signal recognition parii§ieP)

Conjugative transfi
Conjugative transfi
Conjugative transfi
Conjugative transfi
Conjugative transfi
Conjugative transfi
Conjugative transfi
Conjugative transfi
Conjugative transfi
General Secretion Pathv
General Secretion Pathv
Magnesium transpc
Magnesium transpc
Magnesium transpc
Multi-subunit cation antiport:
Multi-subunit cation antiport:
Multi-subunit cation antiporter

Multi-subunit cation antiport:

TRAP transporter, 4TM/12TM fusion protein, unknown
substrate

TRAP transporter solute receptor, unknown subsfi
DUF1850 domain-containing prot

Phosphonate ABC transporter permeaseiprphnE (TC
3.A191

Phosphonate ABC transporter phosphate-binding lpsripc

component (TC 3.A.1.9.
Phosphonate ABC transporter ATP-bindingfgin (TC
3.A191
High-affinity branched-chain amiacid transport system
permease protein LivH (TC 3.A.1.4
Dipeptide-binding ABC transporter, periplasmibstrate-
binding component (TC 3.A.1.5
Dipeptide transport system permease protein DEiEC
3.A152
Dipeptide-binding ABC transporter, periplasmibstrate-
binding component (TC 3.A.1.5
Signal recognition particle receptor profesY (=alpha
subunit) (TC 3.A.5.1.;
Conjugative transfer protein Trl
Conjugative transfer protein Tr
Conjugative transfer protein Tt
Conjugative transfer protein Tt
Conjugative transfer protein Tr
Conjugative transfer protein Trl
Conjugative transfer protein T
Conjugative transfer protein Trl
Conjugative transfer protein Tr
General secretion pathway protei
General secretion pathway proteit
Mg/Co/Ni transporter MgtE / CBS domi
Mg(2+) transport ATPase proteir
Magnesium and cobalt transport protein C
Na(+) H(+) antiporter subunit
Na(+) H(+) antiporter subunit
Naliy) antiporter subunit A; Na(+) H(+) antiporter

subunit E
Na(+) H(+) antiporter subunit

NhaA, NhaD and Sodium-dependent phatsgransporters  Sodium-dependent phosphate tra@spo

sigma-Fimbria
sigma-Fimbria
sigma-Fimbria
sigma-Fimbria
Ton and Tol transport syste
Ton and Tol transport syste
Ton and Tol transport syste

Sigma-fimbriae uncharacterized paralogous su
Sigma-fimbriae chaperone prot
Sigma-fimbriae tip adhes

Sigma-fimbriae usher prote

Outer membrane lipoprotein omp16 precu
TonB-dependent recep

TonB-dependent recep
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23630.peg.3867
23630.peg.1602
23630.peg.892
23630.peg.1597
23630.peg.889
23630.peg.887
23630.peg.891
23630.peg.3825
23630.peg.1570

23630.peg.2967
23630.peg.2553

23630.peg.3723
23630.peg.2631
23630.peg.1C
23630.peg.1848
23630.peg.290
23630.peg.2389
23630.peg.102
23630.peg.2970
23630.peg.2641
23630.peg.2387
23630.peg.3818
23630.peg.100
23630.peg.1313
23630.peg.1070

23630.peg.1068

Ton and Tol transport syste
Ton and Tol transport syste
Ton and Tol transport systems
Ton and Tol transport systems
Ton and Tol transport syste
Ton and Tol transport systems
Ton and Tol transport syste
Ton and Tol transport syste

Ton and Tol transport systems

Ton and Tol transport syste
Ton and Tol transport systems

Ton and Tol transport systems
Transport of Nickel and Cobalt
TRAP Transporter collectic
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection
TRAP Transporter collection

TRAP Transporter collection

MotA/TolQ/ExbB proton channel family prote
TonB-dependent recep

TonBmsykiopolymer transport component; Chromosome

segregation ATPa
Outathrane receptor proteins, likely involved in
siderophore uptake @ TonB-dependent siderophoepi@c

Biopolymer transport protein ExbD/Tc
TPR dopratein, putative component of TonB system

MotA/TolQ/ExbB proton channel family prote
TonB-dependent recep
Outaerhrane receptor for ferric coprogen and ferric-
rhodotorulic aci
TonB-dependent recep
TonBrt receptor; Outer membrane receptor for
ferrienterochelin and colici
TonBrtnt receptor; Outer membrane receptor for
ferrienterochelin and colici
Addgiqperiplasmic component NikK of nickel ECF
transporte
TRAP-type C4-dicarboxylate transport system, pasplic
componer
TRAP-@dedicarboxylate transport system, periplasmic
componer
TRAP-tydedizarboxylate transport system, large
permease compont
TRAP-@dedicarboxylate transport system, periplasmic
componer
TRAP-tydeditarboxylate transport system, periplasmic
componer
TRAP-@dedicarboxylate transport system, large
permease compont
TRAP-@dedicarboxylate transport system, large
permease compont
TRAP-@dedicarboxylate transport system, large
permease compont
TRAP-@dedicarboxylate transport system, small
permease compont
TRAP-tydedizarboxylate transport system, large
permease compont
TRAP-@dedicarboxylate transport system, large
permease compont
TRAP-@dedicarboxylate transport system, periplasmic
componer
TRAP-@dedicarboxylate transport system, large
permease compont

0.€
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23630.peg.3819

23630.peg.4677
23630.peg.4683

23630.peg.1711
23630.peg.1764
23630.peg.1765

23630.peg.1763
23630.peg.4983
23630.peg.1881
23630.peg.4323
23630.peg.1321
23630.peg.4019
23630.peg.4324
23630.peg.4021
23630.peg.4022
23630.peg.4289
23630.peg.467

23630.peg.4025
23630.peg.4024
23630.peg.4288
23630.peg.4287
23630.peg.4326
23630.peg.1883
23630.peg.2178
23630.peg.4474
23630.peg.2204
23630.peg.2207
23630.peg.2205
23630.peg.4469
23630.peg.2206
23630.peg.1160
23630.peg.2873
23630.peg.2513
23630.peg.4466
23630.peg.2512

23630.peg.4472
23630.peg.1716
23630.peg.625

23630.peg.1726
23630.peg.1719
23630.peg.3175
23630.peg.3171

TRAP Transporter collection

TRAP Transporter unknown substra
TRAP Transporter unknown substrate 5

TRAP Transporter unknown substrate 6
TRAP Transporter unknown substrate 7
TRAP Transporter unknown substrate 7

TRAP Transporter unknown substra
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Tricarboxylate transport systt
Tricarboxylate transport syst
Twin-arginine translocation syst
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus
Type IV pilus

Type IV pilus

Type IV pilus

Type VI secretion syster
Type VI secretion syster
Type VI secretion syster
Type VI secretion syster
Type VI secretion syster
Type VI secretion syster

TRAP-@dedicarboxylate transport system, periplasmic

componer
TRAP transporter solute receptor, unknown subs
RAPTdicarboxylate transporter, DctM subunit, unknow
substrate
RAPTdicarboxylate transporter, DctM subunit, unknow
substrate
RAPTdicarboxylate transporter, DctQ subunit, unknow
substrate
RAPTdicarboxylate transporter, DctM subunit, unknow
substrate
TRAP transporter solute receptor, unknown subst
Tricarboxylate porin Opd
Tricarboxylate transport membrane protein 1
Tricarboxylate transport membrane protein 1
Tricarboxylate porin Opd
Tricarboxylate transport sensor protein 1
Tricarboxylate transport protein Tc
Tricarboxylate porin Opd
Tricarboxylate transport protein Tc
Tricarboxylate transport membrane protein 1
Tricarboxylate porin Opd
Ammonia monooxygena
Tricarboxylate transport membrane protein 1
Tricarboxylate transport protein Tc
Tricarboxylate transport protein Tc
Tricarboxylate porin Opd
Tricarboxylate transport protein Tc
Twin-arginine translocation protein Te
Type IV pilus biogenesis protein P
Type IV pilus biogenesis protein P
Type IV pilus biogenesis protein P
Type IV pilus biogenesis protein P
type 4 fimbrial biogenesis protein Fir
Type IV pilus biogenesis protein P
Twitching motility protein Pil"
Twitching motility protein Pil’
Type IV fimbrial assembly protein Pi
Two-component sensor P
Leader peptidase (Prepilin peptidase) (EC 3.4.23.K3
methyltransferase (EC 2.1..
Type IV fimbrial biogenesis protein Pi
Uncharacterized protein similar to VCAO:
ClpB proteir
Uncharacterized protein ImpJ/Ve
Protein ImpG/Vas.
Uncharacterized protein homologous to Paeru. PA
Uncharacterized protein Imj
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23630.peg.3174 Type VI secretion syster Uncharacterized protein ImpJ/Ve -0.€ -0.€ -0.7
23630.peg.2564 Type VI secretion syster VgrG proteir -0.¢ -0.E
23630.peg.1714 Type VI secretion syster Uncharacterized protein Im| 1.C 14 0.4
23630.peg.3176 Type VI secretion syster Uncharacterized protein Im| 1.C 0.¢ 0.7
23630.peg.1517 Type VI secretion syster VgrG proteir 11 1.z 0.7 14 0.7
23630.peg.3177 Type VI secretion syster Uncharacterized protein Im| 0.¢ 0.6
23630.peg.3180 Type VI secretion syster Protein ImpG/Vas. 1.z 0.c
23630.peg.3179 Type VI secretion syster Uncharacterized protein Im 1t 0.6 0.¢ 1.2
23630.peg.2546 Type VI secretion syster ClpB proteir -1.E -1.C
23630.peg.1728 Type VI secretion syster IcmF-related prote -1.2 -0.2
23630.peg.1722 Type VI secretion syster Sigma-54 dependent transcriptional regu 0.7
23630.peg.3182 Type VI secretion syster ClpB proteir 0.€ 1.C
23630.peg.1516 Type VI secretion syster Secreted protein H 1.C
23630.peg.1720 Type VI secretion syster Uncharacterized protein ImpH/Va -0.€ -0.€
23630.peg.1713 Type VI secretion syster Uncharacterized protein Imj 0.7
23630.peg.1727  Type VI secretion systems Outer mamelpeotein ImpK/VasF, OmpA/MotB domain -0.8
23630.peg.1724 Type VI secretion syster Uncharacterized protein Impl/Va 0.7
23630.peg.3181 Type VI secretion syster Uncharacterized protein ImpH/Va 0.6
Metabolism of Aromatic Compounds
23630.peg.847 Benzoate degradati Benzoate 1,2-dioxygenase beta subunit (EC 1.140) 0.6 -0.€ -0.E
23630.peg.34¢  Benzoate degradati Benzoate transport prot 0.6 0.7 0.c
23630.peg.844 Benzoate degradati benzoate MFS transporter Be 0.6 0.6
23630.peg.845 Benzoate degradation 1,2-dihydroxycyclohexa-3,5-diene-1-carboxylate 0.8 0.9 0.9
dehydrogenase (EC 1.3.1.
23630.peg.848 Benzoate degradati Benzoate 1,2-dioxygenase alpha subunit (EC 1.110) 0.7 -0.€
23630.peg.839 Benzoate degradati benzoate-specific por 1.C
23630.peg.846 Benzoate degradation Benzoate 1,2-dioxygenase, ferredoxin reductase coerg 1.1
23630.peg.3052 Biphenyl Degradatic biphenyl-2,3-diol 1,2-dioxygenase lll-related pin -0.€
23630.peg.4339  Biphenyl Degradation 2-hydroxy-6-ox0-6-phenylhexa-2,4-dienoate hydrokise 1.0
3.7.1.-
23630.peg.842 Catechol branch of beta-ketoadipate patt Muconolactone isomerase (EC 5.3. 0.6 0.c 0.7
23630.peg.831 Catechol branch of beta-ketoadipabevas 3-oxoadipate CoA-transferase subunit B (EC3268; -1.3 -1.0 -1.3
Glutaconate CoA-transferase subunit B (EC 2.8..
23630.peg.841 Catechol branch of beta-ketoadipate patt Catechol 1,2-dioxygenase (EC 1.13.1 0.7
23630.peg.843 Catechol branch of beta-ketoadipate patt Muconate cycloisomerase (EC 5.5.. 0.c
23630.peg.2064 Gentisare degradati putative 4-hydroxybenzoyl-CoA thioester 1.C
23630.peg.3983 n-Phenylalkanoic acid degradat enoyl-CoA hydratase, R-spec 1.8
23630.peg.4147 Protocatechuate branch of beta-ketoadipate pa PhaK-like protei -1.C -0.7 -0.€
23630.peg.2131  Protocatechuate branch of beta-kptiagathway Protocatechuate 3,4-dioxygenase beia (EC 1.13.11.3) -0.9
23630.peg.2594 Protocatechuate branch of beta-ketoadipate pa 4-carboxymuconolactone decarboxylase (EC 4.1. 0.7
Miscellaneous
23630.peg.3606 Broadly distributed proteins not in subsyst: Ycil protein 0.6 0.7
23630.peg.2330  Scaffold proteins for [4Fe-4S] cluassembly (MRP family) Epoxyqueuosine (0Q) redie@seG -0.8 -0.5



23630.peg.2340  Scaffold proteins for [4Fe-4S] cluassembly (MRP family) HfIC protein -0.6
Motility and Chemotaxis
23630.peg.1228  Bacterial Chemotaxis Chemotaxis response regulator protein-glutamate -1.6
methylesterase CheB (EC 3.1.1.
23630.peg.2444  Bacterial Chemotaxis Methyl-accepting chemotaxis protein | (serine chezneptor -1.1 11 -0.9
protein;
23630.peg.1437 Bacterial Chemotax Flagellar motor switch protein Fl -1.C -0.E -0.€
23630.peg.1441 Bacterial Chemotax Flagellar motor switch protein Fli 1.C 0.c 2.4 0.7 0.7
23630.peg.4745 Bacterial Chemotax Chemotaxis protein methyltransferase CheR (EC B&Q) -0.€ -0.7
23630.peg.3342  Bacterial Chemotaxis Methyl-accepting chemotaxis protein | (serine chesneptor -1.2 -0.7
protein’
23630.peg.125 Bacterial Chemotaxis Methyl-accepting chemotaxis protein | (serine chesneptor -2.4 0.9 1.2
protein’
23630.peg.731 Bacterial Chemotax Chemotaxis protein CheC -- inhibitor of MCP mettigia -0.€
23630.peg.3120  Bacterial Chemotaxis Methyl-accepting chemotaxis protein | (serine chezneptor -0.8
protein;
23630.peg.1442 Bacterial Chemotax Flagellar motor switch protein Fl 1.1
23630.peg.2527  Bacterial Chemotaxis Methyl-accepting chemotaxis protein | (serine chesneptor -0.8
protein’
23630.peg.4789 Flagellar motility RNA polymerase sigma factor for flagellar ope -0.€ -0.€
23630.peg.311  Flagellar motility Chemotaxis protein CheV (EC 2.7.. -0.€ -0.€ -0.€
23630.peg.1211 Flagellar motility Predicted signal transduction prot -0.7
23630.peg.1836 Flagellar motility Flagellar basal-body rod modification protein F 1.1 0.7 0.7 -0.7
23630.peg.4772 Flagellar motility Flagellum-specific ATP synthase | -0.7 -0.7 -0.7
23630.peg.1447 Flagellar motility Flagellar biosynthesis protein Fl -0.¢
23630.peg.2325 Flagellar motility Flagellar motor rotation protein Mo 0.€
23630.peg.1840 Flagellar motility Flagellar L-ring protein Flg 0.7
23630.peg.1819 Flagellun RNA polymerase sigma factor for flagellar ope -1.C
23630.peg.4743 Flagellun Flagellar basal-body P-ring formation protein F 1.2
23630.peg.4780 Flagellun Flagellar motor switch protein Fl 1.7
23630.peg.4750 Flagellunr Flagellar basal-body rod protein F 2.C
23630.peg.1835 Flagellun Flagellar basal-body rod protein Fl 0.6 -1.C
23630.peg.1820 Flagellun Flagellar motor rotation protein Mo -0.€ -0.€
23630.peg.1841 Flagellun Flagellar P-ring protein Fl -0.€
23630.peg.4760 Flagellun Flagellin protein Flal -1.C -0.€ -0.€
23630.peg.4771 Flagellun Flagellar assembly protein Fl -1.3 -0.€
23630.peg.1844 Flagellun Flagellar hook-associated protein F -0.€
23630.peg.1824 Flagellun Flagellin protein Fla, 0.6 11 0.€
23630.peg.4753 Flagellun Flagellar P-ring protein Fl 0.6 0.€ 0.7
23630.peg.4770 Flagellun Flagellar motor switch protein Fl -0.€ -1.4
23630.peg.1443 Flagellun Flagellar biosynthesis protein F -1.2
23630.peg.4767 Flagellun Flagellar regulatory protein Fle -0.¢
23630.peg.4773 Flagellun Flagellar protein Fli -0.€
23630.peg.1838 Flagellun Flagellar basal-body rod protein F 0.€ 0.7
23630.peg.1440 Flagellun Flagellar regulatory protein Fle 0.¢ 1.€ 0.7
23630.peg.2326 Flagellun Flagellar motor rotation protein Mo -0.€
23630.peg.4782 Flagellun Flagellar biosynthesis protein F -0.¢ -0.7



23630.peg.4755 Flagellun Flagellar hook-associated protein F -0.7

23630.peg.4754  Flagellum Flagellar protein FlgJ [peptidoglycan hydrolasel(&2.1.-) -0.7

23630.peg.4795 Flagellun Flagellar motor rotation protein Mo -0.€ -0.€ -0.€

23630.peg.4091 Flagellun Sodium-type flagellar protein motY precur -0.€

23630.peg.4781 Flagellunr Flagellar biosynthesis protein F -0.€

23630.peg.1438 Flagellun Flagellar M-ring protein Fli -0.7 -0.2

23630.peg.1436 Flagellun Flagellar assembly protein Fl -0.4 -0.2

23630.peg.1818 Flagellun Flagellar biosynthesis protein F 0.7

23630.peg.1843 Flagellun Flagellar hook-associated protein F 0.6

23630.peg.1839 Flagellun Flagellar basal-body rod protein Fl 0.c 0.6

23630.peg.1439 Flagellun Flagellar hook-basal body complex protein 0.¢

23630.peg.1837 Flagellun Flagellar hook protein Flc 1.z 0.c

23630.peg.1435 Flagellunr Flagellum-specific ATP synthase | 1.C

23630.peg.4741 Flagellun Flagellar biosynthesis protein Fli -0.7

23630.peg.4777 Flagellun Flagellar hook-length control protein F 0.6 0.€

23630.peg.4768 Flagellum in Campylobact Flagellar hook-basal body complex protein 1.6
23630.peg.1834 Flagellum in Campylobact Flagellar basal-body rod protein Fl 0.€ 0.7 -1.C

23630.peg.4759 Flagellum in Campylobact Flagellin protein Flal -1.C -0.7 -0.€

Nitrogen Metabolism

23630.peg.2277  Ammonia assimilation Glutamate-ammonia-ligase adenylyltransferase (EZ 22) -0.6

23630.peg.4589 Ammonia assimilatio Ammonium transport -0.€ 0.7

23630.peg.4680 Cyanate hydrolys Cyn operon transcriptional activa -0.7 -0.¢ -0.€ -0.¢

23630.peg.2215 Cyanate hydrolys Cyanate ABC transporter, substrate binding pr: -1.3 1.z -0.€

23630.peg.3974 Cyanate hydrolys Cyn operon transcriptional activa 0.€

23630.peg.679 Cyanate hydrolys Carbonic anhydrase (EC 4.2.1 2.2 1.¢ 11 0.7 0.6

23630.peg.3978 Cyanate hydrolys Cyanate transport protein Cy 1.2 2.6 1.C 0.¢ 1.2

23630.peg.2216 Cyanate hydrolys Cyanate ABC transporter, permease pr¢ -0.€

23630.peg.3017 Nitrate and nitrite ammonificatic Nitrite reductase [NAD(P)H] small subunit (EC 1.72) -1.€ -1.E -1.E
23630.peg.979 Nitrate and nitrite ammonificatic Nitrate/nitrite sensor protein (EC 2.7.. -1.1 -1.C -0.€ -0.€ -1.E
23630.peg.3021 Nitrate and nitrite ammonificatic Nitrate/nitrite transport -0.€ -1.1
23630.peg.2748 Nitrate and nitrite ammonificatic Nitrate/nitrite sensor protein (EC 2.7.. -0.7 -1.2 0.7
23630.peg.4969 Nitrate and nitrite ammonificatic Nitrate/nitrite sensor protein (EC 2.7.. -0.7 -1.2 0.7
23630.peg.3402 Nitrate and nitrite ammonificatic Nitrate ABC transporter, nitrate-binding prof 0.c 0.7 0.7

23630.peg.3016 Nitrate and nitrite ammonificatic Assimilatory nitrate reductase large subunit (EC99.4 0.¢

23630.peg.4613 Nitrate and nitrite ammonificatic Periplasmic nitrate reductase component N -0.¢

23630.peg.4614 Nitrate and nitrite ammonificatic Periplasmic nitrate reductase component I -0.7 -0.€

23630.peg.3403 Nitrate and nitrite ammonificatic Response regulator Née -0.€

23630.peg.3018 Nitrate and nitrite ammonificatic Nitrite reductase [NAD(P)H] large subunit (EC 1.4) -1.2 -1.E

23630.peg.1367  Nitrosative stress Anaerobic nitric oxide reductase transcription tetar NorR 1.7 11 1.5 1.8

23630.peg.531 Nitrosative stress Anaerobic nitric oxide reductase transcription tetar NorR -0.9 -0.7

23630.peg.535  Nitrosative stres NnrS protein involved in response to 0.6

Nucleosides and Nucleotides

23630.peg.1740 De Novo Purine Biosynthesis Phospbsyidminoimidazole carboxylase catalytic subunit 1.0 0.8 0.8 0.9

(EC 4.1.1.21



23630.peg.2433 De Novo Purine Biosynthe: Phosphoribosylamine--glycine ligase (EC 6.3.4 0.6
23630.peg.2078 De Novo Pyrimidine Synthesis Uraadilspihoribosyltransferase (EC 2.4.2.9) / Pyrimidine 0.7
operon regulatory protein Py
23630.peg.3502 De Novo Pyrimidine Synthe: Orotidine 5'-phosphate decarboxylase (EC 4.1. 1.C
23630.peg.4827 Hydantoin metabolis Hydantoin permea 0.6
23630.peg.3285 Nudix proteins (nucleoside triphosphate hydrole Nudix-like NDP and NTP phosphohydrolase Yr 1.7
23630.peg.167 Nudix proteins (nucleoside triphosphate hydrole Nudix hydrolase family protein PA34 0.7 0.4 1.z 0.7
23630.peg.757 Purine conversiot AMP nucleosidase (EC 3.2.2 0.€ 0.€
23630.peg.298 Purine conversiot Inosine-5-monophosphate dehydrogenase (EC 1.5) -0.€
23630.peg.436 Purine conversiot Nucleoside diphosphate kinase (EC 2.7 0.7 1.C
23630.peg.4839  Purine Utilization Xanthine dehydrogenase, molybdenum binding sulf&t -0.8
1.17.1.4
23630.peg.4835  Purine Utilization Xanthine/uracil/thiamine/ascorbate permease fapribyein -0.6
23630.peg.696 Purine Utilization Guanine deaminase (EC 3.5.4.3); Hydroxydechloragtea 0.7
ethylaminohydrolase (EC 3.5.99.3)
23630.peg.3746 pyrimidine conversior CTP synthase (EC 6.3.4 -0.€ -1.C -1.2
23630.peg.2502 pyrimidine conversior Thymidine phosphorylase (EC 2.4.Z -0.7 -0.€ -1.1 -0.€
23630.peg.4455 pyrimidine conversior Thioredoxin reductase (EC 1.8.1 0.¢ 1.C 0.6 0.¢ 1.z
23630.peg.3585 pyrimidine conversior Cytidylate kinase (EC 2.7.4.1 -0.¢
23630.peg.25-  pyrimidine conversior Thymidine phosphorylase (EC 2.4.Z -0.€
23630.peg.4526 Xanthine dehydrogenase subu Xanthine-uracil permea -1.€ -0.€ 1.C
23630.peg.1791 Xanthine Metabolism in Bacte Xanthine permea 1.1 1.C 1.z 1.€
23630.peg.688 Xanthine Metabolism in Bacte Xanthine permea 0.c 1.1 0.€ 0.7
Phages, Prophages, Transposable elements, Plasmids
23630.peg.53 Integron: Integron integrase IntIP -1.8 0.€
Phosphorus Metabolism
23630.peg.3762 Alkylphosphonate utilizatic PhnJ protei -1.€ -1.C
23630.peg.3764 Alkylphosphonate utilizatic PhnH protei -1.7 -0.8
23630.peg.3759  Alkylphosphonate utilization Metal-elggent hydrolase involved in phosphonate -1.6 -0.2
metabolisn
23630.peg.3763 Alkylphosphonate utilizatic Phnl proteil -1.E -0.7 -0.2
23630.peg.4915 Alkylphosphonate utilizatic PhnG protei 0.7 0.€
23630.peg.3760 Alkylphosphonate utilizatic Phosphonates transport ATP-binding protein F -1.2 0.6
23630.peg.3766 Alkylphosphonate utilizatic Transcriptional regulator Ph -1.C 0.7
23630.peg.4389 Alkylphosphonate utilizatic Alkylphosphonate utilization operon protein Pt 0.6
23630.peg.4911 Alkylphosphonate utilizatic Phosphonates transport ATP-binding protein F 0.€
23630.peg.4912 Alkylphosphonate utilizatic PhnJ protei 0.€
23630.peg.3761 Alkylphosphonate utilizatic Phosphonates transport ATP-binding protein F 0.6
23630.peg.3765 Alkylphosphonate utilizatic PhnG protei -1.C 0.6
23630.peg.1809  High affinity phosphate transpomer @ontrol of PHO Phosphate transport system permease protein P&A (T -1.0 0.7
regulor 3A171
23630.peg.1810 High affinity phosphate transpomer @ontrol of PHO Phosphate transport ATP-binding protein PstB (TC -1.2
regulor 3.A171
23630.peg.1808 High affinity phosphate transpomer @ontrol of PHO Phosphate transport system permease protein P&tC (T -0.4

regulor

3AL171



23630.peg.1807 Phosphate metabolism Phosphate ABC transporter, periplasmic phosphaugiig 0.6 0.7 1.3 -2.1
protein PstS (TC 3.A.1.7.
23630.peg.4239 Phosphate metabolis Pyrophosphate-specific outer membrane porin ( -1.¢ -1.C -1.8
23630.peg.4237 Phosphate metabolis Inorganic pyrophosphatase (EC 3.6. -1.7 -1.C -1.4
23630.peg.1811 Phosphate metabolis Phosphate transport system regulatory protein | -1.3 -1.2
23630.peg.825 Phosphate metabolis Inorganic pyrophosphatase (EC 3.6. 0.¢ 0.7 1.C
23630.peg.4436  Phosphate metabolism Predicted ATPase related to phosphate starvatidueible 0.6 1.4
protein Phot
23630.peg.2448 Phosphate metabolis Alkaline phosphatase (EC 3.1.2 -0.¢ -0.€ -1.C
23630.peg.1454 Phosphate metabolis NAD(P) transhydrogenase alpha subunit (EC 1.€ 0.€
23630.peg.1453 Phosphate metabolis NAD(P) transhydrogenase alpha subunit (EC 1.€ 1.C 1.C
23630.peg.1455 Phosphate metabolis NAD(P) transhydrogenase subunit beta (EC 1.€ -0.€ -0.¢ -0.€
23630.peg.1427 Phosphate metabolism Phosphate regulon sensor protein PhoR (SphS) (EC323) 1.4
23630.peg.1428 Phosphate metabolism Phosphate regulon transcriptional regulatory pno&ioB 1.7
(SphR
Potassium metabolism
23630.peg.1969  Glutathione-regulated potassiumseffyistem and Glutathione-regulated potassium-efflux system ATidimg -0.8
associated functio proteir
23630.peg.3188  Glutathione-regulated potassiumsefiyistem and Glutathione-regulated potassium-efflux system pnotefB -1.3 -0.7
associated functio
23630.peg.13¢  Potassium homeosta Potassium-transporting ATPase A chain (EC 3.6.312) -1.7 -2.1 -0.E -1.1
3.A3.7.1
23630.peg.1345  Potassium homeostasis Potassium-aréingpATPase C chain (EC 3.6.3.12) (TC 1.1 1.6 1.0 0.9
3.A3.7.1
23630.peg.3614 Potassium homeosta Potassium uptake protein Tr -0.7
23630.peg.1346  Potassium homeostasis Potassium-aréingpATPase B chain (EC 3.6.3.12) (TC 0.9 0.7
3.A3.7.1
Protein Metabolism
23630.peg.1558  G3E family of P-loop GTPases (metalfiter biosynthesis) Putative metal chaperone, wedoin Zn homeostasis, -1.1 0.7
GTPase of COG0523 fam
23630.peg.676 GroEL GrokE: Heat shock protein 60 family chaperone Gr 0.7
23630.peg.3568 N-linked Glycosylation in Bacteria itliparrier : UDP-N-acetylgalactosaminyltransfer@is€ -0.8
2.4.1.-
23630.peg.3572 N-linked Glycosylation in Bacter UDP-N-acetylglucosamine 4,6-dehydratase (EC 4) -0.€ -0.7
23630.peg.2271  Peptide methionine sulfoxide redactas Peptide methionine sulfoxide reductase MsrA (EB>4111) 0.9 0.6 0.8
23630.peg.4476  Peptidyl-prolyl cis-trans isomerase BFype peptidyl-prolyl cis-trans isomerase SIpA(E -0.6 -0.8
5.2.1.8
23630.peg.159 Peptidyl-prolyl cis-trans isomere Peptidyl-prolyl cis-trans isomerase PpiC (EC 58 0.7 0.7 0.7 1.C 0.€
23630.peg.3395 Peptidyl-prolyl cis-trans isomere Peptidyl-prolyl cis-trans isomerase PpiB (EC 58) 0.7
23630.peg.744 Periplasmic disulfide interchange Cytmme c-type biogenesis protein CcmG/DsbE, -1.1
thiol:disulfide oxidoreducta:
23630.peg.4272 Proteasome bacter ATP-dependent protease La (EC 3.4.21.53) T 0.6 1.1 0.7 0.€
23630.peg.440 Protein chaperon Chaperone protein Hs 0.c
23630.peg.2729  Protein degradation Aminopeptidase YpdF (MP-, MA-, MS-, AP-, NP- spémif -1.6 -1.2 -0.6 -1.4 -0.6 -0.6



23630.peg.1670

23630.peg.2194
23630.peg.2633
23630.peg.2193
23630.peg.3190
23630.peg.3732

23630.peg.1640
23630.peg.911
23630.peg.922
23630.peg.925
23630.peg.938
23630.peg.1395

23630.peg.920
23630.peg.919
23630.peg.906
23630.peg.2198

23630.peg.937
23630.peg.13¢
23630.peg.924
23630.peg.909
23630.peg.936
23630.peg.2350
23630.peg.3854
23630.peg.916
23630.peg.2648
23630.peg.1390

23630.peg.1680
23630.peg.2452
23630.peg.35
23630.peg.363

23630.peg.2196
23630.peg.4218

23630.peg.2599

23630.peg.1655
23630.peg.782
23630.peq.2777
23630.peg.4940
23630.peg.4227
23630.peg.818

Protein degradation

Proteolysis in bacteria, ATP-depenc
Proteolysis in bacteria, ATP-depenc
Proteolysis in bacteria, ATP-depenc
Proteolysis in bacteria, ATP-depenc
Ribosomal protein S12p Asp methyltmsferase

Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacterial

Ribosome LSU bacteri

Ribosome LSU bacteri

Ribosome LSU bacteri
Ribosome LSU bacterial

Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Ribosome LSU bacteri
Selenocysteine metabolism

Translation initiation factors bacter

Translation initiation factors bacter

Translation termination factors bacte
Translation termination factors badter

tRNA aminoacylation, Ar
tRNA aminoacylation, Asp and Asn

tRNA aminoacylation, Asp and Asn

tRNA aminoacylation, G
tRNA aminoacylation, Le
tRNA aminoacylation, Pt
tRNA aminoacylation, Pt
tRNA aminoacylation, Pi
tRNA aminoacylation, Pi

Aminopeptidase YpdF (MP-, MA-, MS-, AP-, NP- speif

ATP-dependent protease HslV (EC 3.4.2

Outer membrane stress sensor protease

ATP-dependent hsl protease ATP-binding subunit |

ATP-dependent Clp protease ATP-binding subunit (¢
Ribosomal protein S12p Asp88 (E. coli)

methylthiotransfera:

LSU ribosomal protein L3¢

LSU ribosomal protein L18p (L5

LSU ribosomal protein L22p (L17

LSU ribosomal protein L23p (L23A

LSU ribosomal protein L11p (L12

LSU ribosomatem L33p @ LSU ribosomal protein
L33p, zinc-independe
LSU ribosomal protein L16p (L1C
LSU ribosomal protein L29p (L3E
LSU ribosomal protein L3¢

LSU ribosomatem L31p @ LSU ribosomal protein
L31p, zinc-depende
LSU ribosomal protein L1p (L10A
LSU ribosomal protein L2¢
LSU ribosomal protein L2p (L8
LSU ribosomal protein L30p (L7
LSU ribosomal protein L10p (P
LSU ribosomal protein L¢
LSU ribosomal protein L3z
LSU ribosomal protein L24p (L2€
LSU ribosomal protein L13p (L13A

NADH delggtirase-like protein / Selenide,water dikinase
(EC 2.7.9.3
Methionyl-tRNA formyltransferase (EC 2.1.2
Translation initiation factor SUI1-related prot
Methionine aminopeptidase (EC 3.4.11
Peptide chain release factor 2; programmed feduifte
containing
Arginyl-tRNA synthetase (EC 6.1.1.]

AspaERNA synthetase (EC 6.1.1.12) @ Aspartyl-
tRNA(Asn) synthetase (EC 6.1.1..

AgpaERNA(Asn) amidotransferase subunit C (EC
6.3.5.6) @ Glutamyl-tRNA(GIn) amidotransferase subG
(EC 6.3.5.7
Glycyl-tRNA synthetase alpha chain (EC 6.1.1
Leucyl-tRNA synthetase (EC 6.1.1
Phenylalanyl-tRNA synthetase beta chain (EC 6.0)
Phenylalanyl-tRNA synthetase beta chain (EC 6.0)
Prolyl-tRNA synthetase (EC 6.1.1.15), bacteriak
tRNA proofreading protein STM45.
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0.9

0.€

0.1

0.8

0.9
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23630.peg.2772 tRNA aminoacylation, Tt Threonyl-tRNA synthetase (EC 6.1.1 -0.€
23630.peg.4945 tRNA aminoacylation, Tt Threonyl-tRNA synthetase (EC 6.1.1 -0.€
23630.peg.2337 Universal GTPasi GTP-binding protein Hfl -0.7 -0.€
23630.peg.1150 Universal GTPas! GTP-binding protein TypA/Bip. 14
23630.peg.428 Universal GTPasi GTP-binding protein Eng 0.€
Regulation and Cell signaling
23630.peg.1111  cAMP signaling in bacteria Predictgdad-transduction protein containing CAMP- -0.8
binding and CBS domai
23630.peg.3210 cAMP signaling in bacteria cAMP-bigdimoteins - catabolite gene activator and -1.0
regulatory subunit of cCAMP-dependent protein kis
23630.peg.2487 cAMP signaling in bacter 3',5-cyclic-nucleotide phosphodiesterase (EC 317) -1.3
23630.peg.4193 DNA-binding regulatory proteins, stre LysR family transcriptional regulator PA3Z -1.1
23630.peg.4331  DNA-binding regulatory proteins,stra LysR family transcriptional regulator near sugti@oA:3- -0.9 -1.2
ketoacid-coenzyme A transfer:
23630.peg.4115 DNA-binding regulatory proteins, stre LysR family transcriptional regulator PAQ7 -1.¢ -0.7
23630.peg.1508 DNA-binding regulatory proteins, stre LysR family transcriptional regulator PA54 -1.E
23630.peg.1865  Extracellular matrix proteins (PEivpived in glucose-rich Extracellular Matrix protein PelA -0.9 -1.0
biofilm formation in Pseudomon
23630.peg.1869  Extracellular matrix proteins (PEivpived in glucose-rich Extracellular Matrix protein PelE -0.6
biofilm formation in Pseudomon
23630.peg.1870  Extracellular matrix proteins (PEivpived in glucose-rich Extracellular matrix protein PelF, glycosyltransise, group -0.9
biofilm formation in Pseudomon 1
23630.peg.1867  Extracellular matrix proteins (PEivpived in glucose-rich Extracellular Matrix protein PelC -0.7
biofilm formation in Pseudomon
23630.peg.1866  Extracellular matrix proteins (PEivpived in glucose-rich Extracellular Matrix protein PelB -0.7
biofilm formation in Pseudomon
23630.peg.2592  Global Two-component Regulator PrirBRroteobacteria  Dna binding response regulatok BRegA) 1.8
23630.peg.4328 LysR-family proteins in Escherichia c LysR family transcriptional regulator Ybt -0.€ -0.€
23630.peg.419 LysR-family proteins in Salmonella enterica Typhiiom  LysR-family transcriptional regulator STM3C 1.C 0.6
23630.peg.257 Orphan regulatory protei Two-component system response regulator 0.7 0.€
23630.peg.258 Orphan regulatory protei Sensory histidine kinase Qs 0.¢ 0.€
23630.peg.135 Orphan regulatory protei Transcriptional regulatory protein R¢ -1.E
23630.peg.1452 Orphan regulatory protei Glycine cleavage system transcriptional activ 0.C 0.7 0.6
23630.peg.3925 Orphan regulatory protei Glycine cleavage system transcriptional activ -0.€
23630.peg.134 Orphan regulatory proteins Sensornglinistkinase in two-component regulatory system -0.8
with RstA
23630.peg.4693  Phd-Doc, YdcE-YdcD toxin-antitoxinogrammed cell Death on curing protein, Doc toxin -1.0
death) systen
23630.peg.4695  Phd-Doc, YdcE-YdcD toxin-antitoxinogrammed cell Prevent host death protein, Phd antitoxin 0.6
death) systen
23630.peg.1412  Stringent Response, (p)ppGpp mesaboli GTP pyrophosphokinase (EC 2.7.6.5), (p)ppGpp syasee| -0.7
/ Guanosine-3',5-bis(diphosphate) 3'-pyrophosptaligse
(EC 3.1.7.2
23630.peg.1559 Zinc regulated enzym C4-type zinc finger protein, DksA/TraR fam 0.6 -0.€ -1.1
23630.peg.2805 Zinc regulated enzym Queuosine biosynthesis QueD, PTI 0.¢

Respiration



23630.peg.4530

23630.peg.4804
23630.peg.4807

23630.peg.4810
23630.peqg.1774

23630.peg.1777
23630.peg.1780
23630.peg.3961

23630.peg.4192
23630.peg.1779

23630.peg.1622
23630.peg.1629
23630.peg.16:

23630.peg.1630
23630.peg.2068
23630.peg.3882

23630.peg.3879
23630.peg.3877
23630.peg.4085
23630.peg.4084
23630.peg.3880
23630.peg.3881
23630.peg.4080
23630.peg.179

23630.peg.1993
23630.peg.3310
23630.peg.3303
23630.peg.3107

23630.peg.3828
23630.peg.2754

Etado reductases (ferredoxin-NADPH reductases)
family 1; Vanillate O-demethylase oxidoreductas€ (E

Anaerobic respiratory reductases

1.14.13.-

Biogenesis of c-type cytochromes ABGsporter involved in cytochrome c biogenesis, Bcm
subuni

Biogenesis of c-type cytochromes Gywooe c-type biogenesis protein CcmE, heme
chaperon

Cytochrome ¢ heme lyase subunit Cc

tocBome oxidase biogenesis protein Cox11-CtaGeop
delivery to Cox

tochome oxidase biogenesis protein Surfl, fatiita
heme A insertio

meH® synthase, protoheme IX farnesyltransferase (EC
2.5.1.-) COX10-Cta

meH® synthase, protoheme IX farnesyltransferase (EC
2.5.1.-) COX10-Cta
Ferredoxin--NADP(+) reductase (EC 1.18.

meHEe synthase, cytochrome oxidase biogenesis protei
Cox15-Cta/
ATP synthase epsilon chain (EC 3.6.3
ATP synthase A chain (EC 3.6.3.
ATP synthase beta chain (EC 3.6.3

Biogenesis of c-type cytochron
Biogenesis of cytochrome c oxidases

Biogenesis of cytochrome c oxidases
Biogenesis of cytochrome c oxidases
Biogenesis of cytochrome c oxidases

Biogenesis of cytochrome c oxida
Biogenesis of cytochrome c oxidases

FOF1-type ATP syntha

FOF1-type ATP syntha

FOF1-type ATP syntha

FOF1-type ATP syntha ATP synthase proteir

Formate hydrogena Putative formate dehydrogenase oxidoreductaseip
Na(+)-translocating NADH-quinone orédiuctase and rnfNa(+)-translocating NADH-quinone reductase subGn{EC

like group of electron transport comple 1.6.5.-
Na(+)-translocating NADH-quinone orédiuctase and rnfNa(+)-translocating NADH-quinone reductase subBr(EEC
like group of electron transport comple 1.6.5.-

Na(+)-translocating NADH-quinone orédluctase and rnfprobable exported protein YPO3233
like group of electron transport comple
Na(+)-translocating NADH-quinone orédiuctase and rnfElectron transport complex protein RnfE
like group of electron transport comple
Na(+)-translocating NADH-quinone orédiuctase and rnfElectron transport complex protein RnfG
like group of electron transport comple
Na(+)-translocating NADH-quinone orédiuctase and rnfNa(+)-translocating NADH-quinone reductase subBnEC

like group of electron transport comple 1.6.5.-
Na(+)-translocating NADH-quinone orédiuctase and rnfNa(+)-translocating NADH-quinone reductase subDn{EC
like group of electron transport comple 1.6.5.-

Na(+)-translocating NADH-quinone orédiuctase and rnfElectron transport complex protein RnfA
like group of electron transport comple
Quinone oxidoreductase fam
Quinone oxidoreductase fanr
Respiratory Complex
Respiratory Complex
Respiratory dehydrogenase
Respiratory dehydrogenase
Soluble cytochromes and functiomelited electron
carrier:

Putative oxidoreductase SMcOO!

Quinone oxidoreductase (EC 1.6.!
NADH-ubiquinone oxidoreductase chain | (EC 1.6.
NADH ubiquinone oxidoreductase chain A (EC 1.6.
NADH dehydrogenase (EC 1.6.9¢

NADH dehydrogenase (EC 1.6.9¢

Cytochrome C550 (Soluble cytochrome C)
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23630.peg.4963  Soluble cytochromes and functiomelfted electron Cytochrome C550 (Soluble cytochrome C) -0.6 1.8
carriert
23630.peg.1787  Soluble cytochromes and functiomelfted electron Cytochrome c4 0.7
carriert
23630.peg.3423 Terminal cytochrome C oxidas Cytochrome c oxidase subunit CcoO (EC 1.9 -1.1
23630.peg.3422 Terminal cytochrome C oxidas Cytochrome c oxidase subunit CcoN (EC 1.9 -0.¢
23630.peg.3425 Terminal cytochrome C oxidas Cytochrome c oxidase subunit CcoP (EC 1.9 -1.2 -0.¢
23630.peg.3424 Terminal cytochrome C oxidas Cytochrome c oxidase subunit CcoQ (EC 1.9 -1.4 -0.7 -0.8
23630.peg.1775 Terminal cytochrome C oxidas Cytochrome c oxidase polypeptide Ill (EC 1.9. 1.z -0.€ -1.4 2.t
23630.peg.3093 Terminal cytochrome C oxidas Cytochrome c oxidase polypeptide | (EC 1.9. -0.7 -0.¢
23630.peg.68 Terminal cytochrome C oxidases Type chtaighrome oxidase biogenesis protein CcoG, 0.6
involved in Cu oxidatio
23630.peg.3430 Terminal cytochrome C oxidases Typ8 cigtochrome oxidase biogenesis protein CcoG, -0.7 0.8 0.7
involved in Cu oxidatio
23630.peg.1773 Terminal cytochrome C oxidas Cytochrome c oxidase polypeptide | (EC 1.9. 1.7 0.c
23630.peg.3428 Terminal cytochrome C oxidas Cytochrome c oxidase subunit CcoQ (EC 1.9 0.¢
23630.peg.1772 Terminal cytochrome C oxidas Cytochrome c oxidase polypeptide Il (EC 1.9. -0.€
23630.peg.2471  Terminal cytochrome d ubiquinol osida putative Cytochrome bd2, subunit | / Cyanideriaiive 1.4
terminal oxidase, subun
23630.peg.3965 Terminal cytochrome O ubiquinol oxid: Cytochrome O ubiquinol oxidase subunit Il (EC 1314 -1.1 0.6
23630.peg.3964 Terminal cytochrome oxidas Cytochrome O ubiquinol oxidase subunit | (EC 1.1§ -1.7 -0.7 1.7
23630.peg.39¢  Terminal cytochrome oxidas Cytochrome O ubiquinol oxidase subunit IIl (EC 131 -1.2 -0.¢
23630.peg.3962 Terminal cytochrome oxidas Cytochrome O ubiquinol oxidase subunit IV (EC 1319 -1.€ -0.€
23630.peg.2472 Terminal cytochrome oxidas putative Cytochrome bd2, subun -1.C
23630.peg.2651  Ubiquinone Menaquinone-cytochroneglaatase complexes Ubiquinol--cytochrome c reduc@gechrome B subunit 0.6
(EC 1.10.2.2
23630.peg.2652  Ubiquinone Menaquinone-cytochronegluatase complexes ubiquinol cytochrome C oxidoredec cytochrome C1 -0.6
subuni
RNA Metabolism
23630.peg.2661 16S rRNA modification within P site of riboso rRNA small subunit methyltransferast -0.¢ -1.4
23630.peg.2096 ATP-dependent RNA helicases, bactt ATP-dependent RNA helicase RI 1.t
23630.peg.510 ATP-dependent RNA helicases, bactt ATP-dependent RNA helicase RI 0.7
23630.peg.775 Methylthiotransferass tRNA-i(6)A37 methylthiotransfera 1.z 1.z 0.8
23630.peg.1635 mnm5U34 biosynthesis bacteria tRNaingi5-carboxymethylaminomethyl modification 0.7
enzyme Gid/
23630.peg.577 Polyadenylation bacter Poly(A) polymerase (EC 2.7.7.1 1.5
23630.peg.994 Polyadenylation bacter tRNA nucleotidyltransferase (EC 2.7.7.21) (EC 225) 11 0.c 0.7
23630.peg.4565 Polyadenylation bacter Polyribonucleotide nucleotidyltransferase (EC 28) 0.6
23630.peg.4386  Queuosine-Archaeosine Biosynthesis mdese of the drug/metabolite transporter (DMT) -0.8 -0.3
superfamil
23630.peg.162 Queuosine-Archaeosine Biosynthesis &eserof the drug/metabolite transporter (DMT) 0.7
superfamil
23630.peg.1674 Queuosine-Archaeosine Biosynthi Putative preQO transpor 11 0.7
23630.peg.4196  Queuosine-Archaeosine Biosynthesis merese of the drug/metabolite transporter (DMT) 1.3 0.7
superfamil
23630.peg.213 Queuosine-Archaeosine Biosynthesis aaarof the drug/metabolite transporter (DMT) -1.0 0.7

superfamil



23630.peg.2890
23630.peg.4206
23630.peg.455

23630.peg.4202
23630.peg.3581
23630.peg.2092
23630.peg.4922

23630.peg.3136
23630.peg.1679

23630.peg.2488
23630.peg.1269

23630.peg.3291
23630.peg.604

23630.peg.4576
23630.peg.46
23630.peg.4026
23630.peg.751
23630.peg.4463
23630.peg.4129
23630.peg.607
23630.peg.939
23630.peg.2976
23630.peg.4009
23630.peg.3919
23630.peg.4256
23630.peg.4875
23630.peg.437
23630.peg.2335
23630.peg.3605
23630.peg.2437

23630.peg.2575
23630.peg.3397

Queuosine-Archaeosine Biosynthesis

Queuosine-Archaeosine Biosynth

Ribonuclease

Ribonucleases in Bacill

Ribonucleases in Bacill
RNA methylation
RNA methylation

RNA methylatiol
RNA methylation

RNA methylation
RNA methylation

RNA methylatiol
RNA methylation

RNA methylation

RNA methylation

RNA pseudouridine syntheses
RNA pseudouridine syntheses
RNA pseudouridine syntheses

RNA pseudouridine syntheses

Transcription factors bacter
Transcription factors bacter
Transcription factors bacter

Transcription initiation, bacterial sigma fact
Transcription initiation, bacterial sigma fact

tRNA modification Bacteria

tRNA modification Bacteria

tRNA modification Bacteri
tRNA modification Bacteri
tRNA modification Bacteria

tRNA modification Bacteri
tRNA modification Bacteri
tRNA modification Bacteri

mdese of the drug/metabolite transporter (DMT)
superfamil
Queuosine Biosynthesis QueE Radical £
Ribonuclease HI (EC 3.1.26
Metallo-beta-lactamase family protein, RNA-spe:
Metallo-beta-lactamase family protein, RNA-spe:
Ribosomal RNA small subunit methyltransferase E (EC
2.11.-
23S rRNA (guanine-N-2-) -methyltransferase rimG (EC
2.11.-
Probable RNA methyltransferase PA1
16S rRNA (cytosine(967)-C(5))-methyltransferase (EC
2.1.1.176
23S rRNA (guanine-N-2-) -methyltransferase rimG (EC
2.1.1.-
tRNA (cytidine(34)-2-O)-methyltransferase (EC 2.207)
## TrmlL
tRNA-specific 2-thiouridylase Mnm
Cell division protein FtsJ / Ribosomal RNA largésnit
methyltransferase E (EC 2.1..
23S rRNA (guanine-N-2-) -methyltransferase rimL EC.1.-
)
Ribosomal RNA large subunit methyitransferase A (EC
2.1.151

Similebésomal large subunit pseudouridine synthase A

Ribos@rge kubunit pseudouridine synthase E (EC
4.2.1.70
Riboskam subunit pseudouridine synthase D (EC
4.2.1.70
Ribossmall subunit pseudouridine synthase A (EC
4.2.1.70
Transcription elongation factor Gr
Transcription antitermination protein Nu
Transcription elongation factor Gr
Sigma factor RpoE regulatory protein R
RNA polymerase sigma factor R
Ribosonaagié subunit pseudouridine synthase A (EC
4.2.1.70
tRNA 5-nytiminomethyl-2-thiouridine synthase TusA

Believed to be involved in assembly of Fe-S cls

tRNA dimethylallyltransferase (EC 2.5.1.
COGO061&drited metal-dependent phosphoesterases

(PHP family

tRNA dihydrouridine synthase B (EC 1.-.

tRNA (uracil(54)-C5)-methyltransferase (EC 2.1.3

tRNA-(ms[2]io[6]A)-hydroxylase (EC 1.-.-.
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23630.peg.4893 tRNA modification Bacteria NADPH-degemt 7-cyano-7-deazaguanine reductase (EC 0.7
1.7.1.-
23630.peg.4630 tRNA modification Bacteri tRNA(Cytosine32)-2-thiocytidine synthet: 0.6 1.C
23630.peg.113 tRNA processin tRNA-specific adenosine-34 deaminase (EC 3.t -1.1
23630.peg.1639 tRNA processin Ribonuclease P protein component (EC 3.1.! 0.6 0.7
Stress Response
23630.peg.528 Bacterial hemoglobir Hemoglobin-like protein Hb 0.7 0.7 1.1
23630.peg.59 Bacterial hemoglobins diguanylate cyclase/phosphodiesterase (GGDEF & EAL 0.8 1.8
domains) with PAS/PAC sensol
23630.peg.4169  Bacterial hemoglobins diguanylate cyclase/phosphodiesterase (GGDEF & EAL -0.6 -1.0 1.2 -0.7
domains) with PAS/PAC sensol
23630.peg.3208  Bacterial hemoglobins diguanylate cyclase/phosphodiesterase (GGDEF & EAL 0.6
domains) with PAS/PAC sensol
23630.peg.2042  Bacterial hemoglobins diguanylate cyclase/phosphodiesterase (GGDEF & EAL -0.6
domains) with PAS/PAC sensol
23630.peg.80 Bacterial hemoglobins diguanylate cyclase/phosphodiesterase (GGDEF & EAL -1.0
domains) with PAS/PAC sensol
23630.peg.2724 Choline and Betaine Uptake and Betaine Biosynt GbcA Glycine betaine demethylase subur -0.¢ -2.C
23630.peg.2146  Choline and Betaine Uptake and Beiimsynthesis Glycine betaine ABC transport systgenmease protein 1.2
OpuAB
23630.peg.2149  Choline and Betaine Uptake and Beiisynthesis L-proline glycine betaine binding AB@nsporter protein -1.1 -0.8 -1.2
ProX (TC 3.A.1.12.1
23630.peg.1690 Choline and Betaine Uptake and Betaine Biosynt Choline-sulfatase (EC 3.1.6 -1.2 -1.C -0.€
23630.peg.1141 Choline and Betaine Uptake and Betaine Biosynt Sarcosine oxidase alpha subunit (EC 1.5 14 1.1 0.5
23630.peg.1143 Choline and Betaine Uptake and Betaine Biosynt Sarcosine oxidase beta subunit (EC 1.5 0.7 0.€
23630.peg.1142 Choline and Betaine Uptake and Betaine Biosynt Sarcosine oxidase delta subunit (EC 1.5 1.C 1.1 1.z
23630.peg.2732 Choline and Betaine Uptake and Betaine Biosynt High-affinity choline uptake protein Be -1.7 -1.1 -1.C
23630.peg.1147 Choline and Betaine Uptake and Betaine Biosynt GbcB Glycine betaine demethylase subul -0.€ -0.2
23630.peg.365 Choline and Betaine Uptake and Betaine Biosynt Choline dehydrogenase (EC 1.1.9 -0.€
23630.peg.2140 Choline and Betaine Uptake and Betaine Biosynt Betaine aldehyde dehydrogenase (EC 1.2 -0.€
23630.peg.2145 Choline and Betaine Uptake and Beiimsynthesis L-proline glycine betaine binding AB@nsporter protein -0.7
ProX (TC 3.A.1.12.1
23630.peg.524 Choline and Betaine Uptake and Betaine Biosynt Sarcosine oxidase beta subunit (EC 1.5 1.C
23630.peg.3282 Cold shock, CspA family of protei Cold shock protein Csg -0.2
23630.peg.4222 Cold shock, CspA family of protei Cold shock protein Csg 0.€
23630.peg.2174 D-tyrosyl-tRNA(Tyr) deacylas D-tyrosyl-tRNA(Tyr) deacylas -0.7 1.5
23630.peg.2857  Flavohaemoglobin ABC-type Fe3+-siderophore transport system, perm@as 0.5
componer
23630.peg.1271 Glutaredoxin Glutaredoxin 3 (Grx¢ 0.6 0.7 0.6 1.C
23630.peg.329 Glutaredoxin Glutaredoxin-related prote 0.6 0.¢ 1.z
23630.peg.2786 Glutathione: Non-redox reactic Glutathione S-transferase (EC 2.5.1 -1.C -1.4 -1.C -1.E
23630.peg.4931 Glutathione: Non-redox reactic Glutathione S-transferase (EC 2.5.1 -1.C -1.4 -1.C -1.E
23630.peg.4151 Glutathione: Non-redox reactic Glutathione S-transferase (EC 2.5.1 1.z 2.2 0.c 1kt
23630.peg.4529  Glutathione: Non-redox reactions Blidae S-transferase, unnamed subgroup (EC 2.9.1.18 -2.6 -2.6 -0.8 -0.8
23630.peg.3491  Glutathione: Non-redox reactions Blidae S-transferase, unnamed subgroup (EC 2.5.1.18 0.8 1.0
23630.peg.3269 Glutathione: Non-redox reactic Glutathione S-transferase, omega (EC 2.5. 0.7



23630.peg.627  Glutathione: Redox cyc Glutathione peroxidase (EC 1.11.: -0.7
23630.peg.9 Glutathione-dependent pathway of foretside S-(hydroxymethyl)glutathione dehydrogenase (EC11284) 0.8 -0.1
detoxificatior
23630.peg.8 Glutathione-dependent pathway of foretgide S-formylglutathione hydrolase (EC 3.1.2.12) 0.6
detoxificatior
23630.peg.10 Glutathione-dependent pathway of fatefgide Transcriptional regulator, LysR family, in formaldele -1.2
detoxificatior detoxification opera
23630.peg.2082 Heat shock dnaK gene cluster exter Glutathione synthetase (EC 6.3.: -0.€
23630.peg.2439 Heat shock dnaK gene cluster exter Ribosomal protein L11 methyitransferase (EC 2.} 1.C 0.6
23630.peg.4061 Osmoregulatio Outer membrane protein A precur -1.C
23630.peg.591 Osmoregulatio Osmotically inducible protein Osn 1.z
23630.peg.3087 Oxidative stres Catalase (EC 1.11.1 -1.2 -1.7
23630.peg.4145 Oxidative stres Redox-sensitive transcriptional activator Si 0.c 0.c -1.4
23630.peg.615 Oxidative stres Ferric uptake regulation protein F! -0.7 -0.€
23630.peg.4220  Oxidative stress Non-specific DNA-binding protein Dps / Iron-bindirfierritin- 0.9 0.6
like antioxidant protein / Ferroxidase (EC 1.16)
23630.peg.1341 Oxidative stres Alkyl hydroperoxide reductase subunit C-like pro 1. 11 1.7 1.7
23630.peg.385 Oxidative stres Organic hydroperoxide resistance pra 14
23630.peg.485 Oxidative stress Phytochrome, two-component sensor histidine kifg&2 -0.8 -0.6
2.7.3.-
23630.peg.1381 Oxidative stres transcriptional regulator, Crp/Fnr far 0.c
23630.peg.201  Protection from Reactive Oxygen Spe Cytochrome c551 peroxidase (EC 1.11. -1.4 -1.E
23630.peg.4139 Protection from Reactive Oxygen Spe Superoxide dismutase [Cu-Zn] precursor (EC 1.1} 0.6
23630.peg.1825 Rubrerythrit Rubredoxil 1.C 0.¢ 0.6
23630.peg.2726 Rubrerythrit Rubredoxil -1.E -1.2
23630.peg.3193 Synthesis of osmoregulated periplasmic glu Cyclic beta-1,2-glucan synthase (EC 2.4 -2.1 -1.4 -0.7 -1.E
23630.peg.234  Universal stress protein fam Universal stress protein -0.€ -1.€ -1.€
23630.peg.3398 Universal stress protein fam Universal stress protein family -0.¢ -1.E
23630.peg.4555 Universal stress protein fam Universal stress protein family -0.€
23630.peg.2892  Uptake of selenate and selenite \apolyols ABC transporter, ATP-binding component 1.4 -0.7 0.3 0.3
23630.peg.1496  Uptake of selenate and selenite \apolyols ABC transporter, periplasmic substrate- -1.3 -0.8
binding proteil
23630.peg.1498 Uptake of selenate and sele Various polyols ABC transporter, permease compog 0.¢
23630.peg.1497 Uptake of selenate and sele Various polyols ABC transporter, permease compofi 0.c
Sulfur Metabolism
23630.peg.1337 Alkanesulfonate assimilatit Alkanesulfonate monooxygenase (EC 1.14.. 0.7 -1.8
23630.peg.2847  Alkanesulfonate assimilation Acyl-Gehydrogenase; probable dibenzothiophene 0.6
desulfurization enzyn
23630.peg.2846  Alkanesulfonate assimilation Acyl-Gehydrogenase; probable dibenzothiophene 1.1 1.2 0.7
desulfurization enzyn
23630.peg.1354  Alkanesulfonate assimilation ABC-typheate/sulfonate/bicarbonate transport systems, -0.3 0.8 0.8 0.8
periplasmic componer
23630.peg.1351  Alkanesulfonate assimilation ABC-typheate/sulfonate/bicarbonate transport systems, 1.3 0.8 1.8 1.1
periplasmic componer
23630.peg.1355 Alkanesulfonate assimilation Acyl-Gehydrogenase; probable dibenzothiophene 1.0 0.4 0.2 1.2

desulfurization enzyn



23630.peg.2831  Alkanesulfonate assimilation Alphagkitarate-dependent taurine dioxygenase (EC 2.2 15 0.5 1.0 1.3
1.14.11.17
23630.peg.2835  Alkanesulfonate assimilation ABC-tyjieate/sulfonate/bicarbonate transport systems, 1.2 2.0 0.7 0.9 15
periplasmic componer
23630.peg.1340 Alkanesulfonate assimilatit FMN reductase (EC 1.5.1.Z 1.€ 14 0.€ 1.€
23630.peg.1334 Alkanesulfonate assimilatis Organosulfonate utilization protein St 1.C
23630.peg.1349  Alkanesulfonate assimilation Alkarfesaltes ABC transporter ATP-binding protein / -1.0
Sulfonate ABC transporter, ATP-binding subunit S
23630.peg.1336 Alkanesulfonates Utilizatic Alkanesulfonates transport system permease p 1.z
23630.peg.1335 Alkanesulfonates Utilization Alkanfsdtes ABC transporter ATP-binding protein / -0.8 -0.7
Sulfonate ABC transporter, ATP-binding subunit S
23630.peg.1339 Alkanesulfonates Utilizatic Alkanesulfonates-binding prote 0.6
23630.peg.79  Galactosylceramide and Sulfatide metaba Arylsulfatase (EC 3.1.6. 1.4
23630.peg.66 Inorganic Sulfur Assimilatic Oxidoreductase probably involved in sulfite redoi -1.2 -1.2 -1.2 -1.€
23630.peg.2834 Taurine Utilizatior Taurine transport system permease protein * -0.2
23630.peg.2833 Taurine Utilizatior Taurine transport ATP-binding protein Te -0.E
23630.peg.2832 Taurine Utilizatior Taurine-binding periplasmic protein Ta 0.7
23630.peg.4166 Thioredoxin-disulfide reducta Alkyl hydroperoxide reductase protein C (EC 1.6 0.¢ 1.8
Virulence, Disease and Defense
23630.peg.2827 Adaptation to d-cysteit D-cysteine desulfhydrase (EC 4.4.1 -1.3
23630.peg.2824 Adaptation to d-cysteit Cystine ABC transporter, ATP-binding prot 0.€ 0.€
23630.peg.47 Arsenic resistant Arsenic efflux pump prote -0.¢
23630.peg.3837 Arsenic resistant Arsenical resistance operon repre -1.C
23630.peg.3757 Beta-lactamase Metal-dependent hydrolases of the beta-lactamase 0.9
superfamily I; PhnP prote
23630.peg.2888 Beta-lactamas Beta-lactamase (EC 3.5.2 1.1 1.z
23630.peg.4908 Beta-lactamas Beta-lactamase (EC 3.5.2 0.6
23630.peg.1007  Cobalt-zinc-cadmium resistance Cabadttadmium efflux RND transporter, membrane -1.9 -1.2 -2.0
fusion protein, CzcB fami
23630.peg.3320  Cobalt-zinc-cadmium resistance Cdabatteadmium resistance protein CzcA; Cation efflux -1.1 -0.8 -1.5
system protein Cus
23630.peg.1006  Cobalt-zinc-cadmium resistance HeatgllRND efflux outer membrane protein, CzcC -1.6 -0.9 -1.0 -1.4
family
23630.peg.1008 Cobalt-zinc-cadmium resistance Cdabatteadmium resistance protein CzcA; Cation efflux -2.4 -1.1 -1.2 -1.2 -1.9 -1.4
system protein Cus
23630.peg.747 Cobalt-zinc-cadmium resistar Cobalt-zinc-cadmium resistance pro 1.7 1.8
23630.peg.1027  Cobalt-zinc-cadmium resistance HeatgIlRND efflux outer membrane protein, CzcC -2.0 -1.6 -0.7 -2.4
family
23630.peg.1053  Cobalt-zinc-cadmium resistance Copgresing two-component system response regulator  -1.5 -0.7 -0.6 -1.6 -1.1
CusF
23630.peg.1054 Cobalt-zinc-cadmium resistar Heavy metal sensor histidine kin -1.2 -1.1
23630.peg.1023  Cobalt-zinc-cadmium resistance Cdabatteadmium resistance protein CzcA; Cation efflux -0.7 -0.6 -0.9
system protein Cus
23630.peg.3318 Cobalt-zinc-cadmium resistance HeatgllRND efflux outer membrane protein, CzcC -1.5 -1.1
family
23630.peg.3214 Cobalt-zinc-cadmium resistar DNA-binding heavy metal response regul -0.¢ -1.1
23630.peg.1029 Cobalt-zinc-cadmium resistar DNA-binding heavy metal response regul -0.¢
23630.peg.3456 Cobalt-zinc-cadmium resistar Transcriptional regulator, MerR fam 0.6



23630.peg.1045
23630.peg.2565

23630.peg.4812
23630.peg.2567
23630.peg.1037
23630.peg.1050
23630.peg.1038
23630.peg.1039
23630.peg.1051
23630.peg.3477
23630.peg.409

23630.peg.4370
23630.peg.4808
23630.peg.3476
23630.peg.3478
23630.peg.2571
23630.peg.2822
23630.peg.2490
23630.peg.779

23630.peg.1705
23630.peg.3114
23630.peg.3115
23630.peg.2445
23630.peg.716

23630.peg.717

23630.peg.2570
23630.peg.1930

23630.peg.4710
23630.peg.715
23630.peg.2569

23630.peg.88
23630.peg.713

23630.peg.4877

23630.peg.89
23630.peg.2775

23630.peg.4942

Copper homeosta:
Copper homeostasis

Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeosta:
Copper homeostasis: copper toler:
Copper homeostasis: copper toler:
Copper homeostasis: copper tolerance

Lysozyme inhibitor

MexE-MexF-OprN Multidrug Efflux Syste
MexE-MexF-OprN Multidrug Efflux Syste
Multidrug Resistance Efflux Pum
Multidrug Resistance Efflux Pum
Multidrug Resistance Efflux Pum
Multidrug Resistance Efflux Pum

Multidrug Resistance Efflux Pumps

Multidrug Resistance Efflux Pumps
Multidrug Resistance Efflux Pumps
Multidrug Resistance Efflux Pumps

Multidrug Resistance Efflux Pum
Multidrug Resistance Efflux Pumps

Multidrug Resistance Efflux Pumps

Multidrug Resistance Efflux Pum

Mycobacterium virulence operon irelwn protein
synthesis (LSU ribosomal protei

Mycobacterium virulence operon irelw protein
synthesis (LSU ribosomal protei

Copper chaperol
Lead, cadmium, zinc and mercury transporting ATRES®
3.6.3.3) (EC 3.6.3.5); Copper-translocating P-#fi®ase
(EC 3.6.3.4
Cytochrome ¢ heme lyase subunit Cc
Copper chaperol
Copper resistance proteir
Copper tolerance prote
Multicopper oxidas
Multicopper oxidas
Copper tolerance prote
Multicopper oxidas
Multicopper oxidas
Multidrug resistance transporter, Bcr/CflA fan
Cytochrome ¢ heme lyase subunit Ct
Copper tolerance prote
Copper tolerance prote
Multidrug resistance transporter, Bcr/CflA fan
Magnesium and cobalt efflux protein C¢
Magnesium and cobalt efflux protein C¢
olipAprotein N-acyltransferase (EC 2.3.1.-) / Cappe
homeostasis protein Ct
Inhibitor of vertebrate lysozyme precur
Multidrug efflux transporter Mex
Outer membrane protein Of
Type | secretion outer membrane protein, TolC msm
RND efflux system, inner membrane transporter C
RND efflux system, outer membrane lipoprotein Ci
RND efflux system, inner membrane transporter C
Mulg and toxin extrusion (MATE) family efflux pump
YdhE/NorM, homolo
RiMDtidrug efflux transporter; Acriflavin resistance
proteir
Membrfusion protein of RND family multidrug efflux
pumg
Memé fusion protein of RND family multidrug efflux
pumg
RND efflux system, membrane fusion protein Cr
Teapson repressor of multidrug efflux pump acrAB
operon, TetR (AcrR) fami
Mulg and toxin extrusion (MATE) family efflux pump
YdhE/NorM
RND efflux system, inner membrane transporter C
LSU ribosomal protein L20p

LSU ribosomal protein L20p

-2.2
-2.2

-2.7
-1.2
-2.C
-1.7
-1.2
-1.4
-1.C

-1.1
1.C

-1.C

-1.1

-1.€

0.€

0.€

-0.¢
-1.1

1.C

1.0

-1.3

0.4

-0.€

-0.7
-0.€

-0.¢

11

12

-2.1
-1.8

-2.€
-1.C
-1.7
-1.4
-1.C
-0.7
-0.7

-1.4

0.1
0.€
0.7

-1.1

-1.1

-1.7
-1.6

-1.8
-1.4
-0.7



23630.peg.2774  Mycobacterium virulence operon ireeln protein LSU ribosomal protein L35p 1.0
synthesis (LSU ribosomal protei
23630.peg.4943  Mycobacterium virulence operon ireeln protein LSU ribosomal protein L35p 1.0
synthesis (LSU ribosomal protei
23630.peg.942 Mycobacterium virulence operon invabiveprotein Translation elongation factor Tu 1.4
synthesis (SSU ribosomal protei
23630.peg.1120 Tolerance to colicin E Inner membrane protein Cr -0.¢ -1.C -0.€
DEGs non classified in RAST Categories
23630.peg.4130 (R)-3-hydroxydecanoyl-ACP:CoA transacylase PhaG (3- -1.3 0.8 -1.2
hydroxyacyl-CoA-acyl carrier protein transferaseé{C(2.4.1.-
)
23630.peg.3213 (Y14336) putative extracellular protein containprgdicted -1.1
35aa signal pepti
23630.peg.3553 16 kDa heat shock proteir 0.6
23630.peg.4460 2,4-dienoyl-CoA reductase [NADPH] (EC 1.3.1. 0.6 -0.4 0.6
23630.peg.4156 2-aminoethylphosphonate uptake and metabolism aemul 1.1
23630.peg.3445 2-hydroxychromene-2-carboxylate isomerase famibten, -0.8 -0.8
glutathione-depende
23630.peg.4535 2-Oxobutyrate oxidase, putat -1.€ -1.3
23630.peg.4121 2-Oxobutyrate oxidase, putat -0.€ -0.7
23630.peg.45: 2-Oxobutyrate oxidase, putat -1.2
23630.peg.699 2-Oxobutyrate oxidase, putat 0.c
23630.peg.2048 33 kDa chaperonin (Heat shock protein 33) (HS 1.2 0.¢
23630.peg.2465 3-demethylubiquinone-9 3-methyltransferase (EC1264) 0.6
23630.peg.4111 3-hydroxyisobutyryl-CoA hydrolase (EC 3.1.Z 1.7
23630.peg.813 3-methylmercaptopropionyl-CoA ligase (Dm¢ 0.6 -0.¢
23630.peg.1601 4-carboxymuconolactone decarboxylase 0.7
domain/alkylhydroperoxidase AhpD family core domain
proteir
23630.peg.834 ABC transporter ATP-binding prote 1.4
23630.peg.3904 ABC transporter ATP-binding prote 0.7 0.7 1.8
23630.peg.2053 ABC transporter ATP-binding protein USSDB -0.¢
23630.peg.2978 ABC transporter ATP-binding protein Ywi 1.C 0.7 0.6 0.6 1.C
23630.peg.2742 ABC transporter permease prot -14
23630.peg.4975 ABC transporter permease prot -14
23630.peg.4257 ABC transporter, ATP-binding prote -0.¢ -0.¢
23630.peg.2743 ABC transporter, ATP-binding prote 0.7 0.1
23630.peg.4974 ABC transporter, ATP-binding prote 0.7 0.1
23630.peg.3748 ABC transporter, ATP-binding/permease prc -0.€ -1.2
23630.peg.2915 ABC transporter, periplasmic substrate-binding @in 1.C 0.€ 0.6
23630.peg.43 ABC transporter, periplasmic substrate-binding @iret -0.7 -0.7 -0.9
related protei
23630.peg.2484 ABC transporter, permease pro' -0.€ -1.2 -0.€
23630.peg.695 ABC transporter, permease pro' -1z 0.€
23630.peg.3638 ABC transporter, transmembrane region:ABC -0.7 -1.0

transporter:Peptidase C39, bacteriocin proce



23630.peg.2228
23630.peg.480

23630.peg.3350
23630.peg.885
23630.peg.835

23630.peg.2483
23630.peg.2856

23630.peg.191
23630.peg.1995
23630.peg.1996

23630.peg.417
23630.peg.2054

23630.peg.19:
23630.peg.2694
23630.peg.3512
23630.peg.2227
23630.peg.2062
23630.peg.815
23630.peg.761
23630.peg.83
23630.peg.254

23630.peg.4621

23630.peg.3641
23630.peg.3637
23630.peg.293

23630.peg.4841
23630.peg.4114
23630.peg.3912
23630.peg.2385
23630.peg.264

23630.peg.2457
23630.peg.1873
23630.peg.2755

23630.peg.4962

23630.peg.1986

ABC-2
ABC-type amino acid transport/signal transductigstem

ABC-type antimicrobial peptide transport system PaEe
componer

ABC-type antimicrobial peptide transport systentnpease
componer

ABC-type branched-chain amino acid transport system
ATPase compone

ABC-type Fe3+ transport system, periplasmic compt
ABC-type Fe3+-siderophore transport system, ATPase
componer

ABC-type multidrug transport system, ATPase andrgearse
component

ABC-type multidrug transport system, permease carapb

ABC-type multidrug transport system, permease carapb

ABC-type sugar transport systems, ATPase compc
ABC-type transport system involved in resistancerganic
solvents, permease component USSD

Acetyl-CoA hydrolas

acetyltransferat

Acyclic terpenes utilization regulator AtuR, Tetifily
acyl carrier protei

Acyl-CoA dehydrogenase (EC 1.3.9¢

Acyl-CoA dehydrogenase (EC 1.3.9¢

Acyl-CoA dehydrogenase (EC 1.3.9¢

Acyl-CoA dehydrogenase (EC 1.3.9¢

Acyl-CoA long-chain enzyme transcriptional relatezine
family

Aerobic C4-dicarboxylate transporter for fumaratenalate,
D-malate, succunz

aerotaxis receptor, putat

Agglutination protei

Aldose 1-epimera:

Alkane-1 monooxygenase (EC 1.14.1

Alkyl sulfatase and related hydrola
Alkyldihydroxyacetonephosphate synthase (EC 2.5)
alpha/beta hydrolase fc

Alpha/beta hydrolase fold (EC 3.8.1
Alpha-2-macroglobuli

Altronate hydrolase (EC 4.2.1

amino acid ABC transporter, periplasmic substratelibg
proteir

amino acid ABC transporter, periplasmic substratelibg
proteir

amino acid ABC transporter, permease pr¢

11

11

1.0

-1.0

-1.0

0.€
-0.8

0.9

0.g
0.€
-0.€

0.€

0.€

0.€
-0.€

1.C

21

-1.1
-0.7

0.4

11
-1.0

0.7

0.6

0.€
0.6

0.€
-0.7

1.6

-1.6

PP
N

-1.6



23630.peg.2417

23630.peg.491
23630.peg.2839
23630.peg.642
23630.peg.683
23630.peg.295
23630.peg.2496
23630.peg.4653
23630.peg.959
23630.peg.852
23630.peg.3968
23630.peg.1385
23630.peg.851
23630.peg.281
23630.peg.2811
23630.peg.2371
23630.peg.339
23630.peg.4094
23630.peg.4670
23630.peg.2840

23630.peg.4371
23630.peg.3475
23630.peg.4536
23630.peg.698

23630.peg.4558
23630.peg.1747
23630.peg.2699
23630.peg.1577
23630.peg.4349
23630.peg.539

23630.peg.538

23630.peg.394

23630.peg.4344
23630.peg.3893
23630.peg.1184
23630.peg.2904
23630.peg.1677

23630.peg.4579
23630.peg.2719
23630.peg.2291
23630.peg.4185
23630.peg.4894
23630.peg.543

Amino acid ABC transporter, permease protein, 3-TM
region, His/Glu/GIn/Arg/opin

amino acid permease-associated re

Antibiotic biosynthesis monooxygeni

AraC-type DNA-binding domain-containing prote
Arylamine N-acetyltransferase (EC 2.3.:

ATPasi

ATPase (PilT family

ATPase involved in DNA repz

ATPase, AAA famil

ATPase, AFGL1 tyf

ATP-dependent helicase Hr

AT proteir

Auxin Efflux Carriel

AzIC proteir

Azoreductas

Azurin

Bacterioferritir

Bacterioferritin-associated ferredo

BatA (Bacteroides aerotolerance ope

Bifunctional protein: zinc-containing alcohol dehgdenase;
quinone oxidoreductase ( NADPH:quinone reductds€)
1.1.1.-); Similar to arginate lyase

BII1207 proteit

BlI2208 proteit

bmp family protei

bmp family protei

BNR/Asp-box repeat prote
BNR/Asp-box repeat prote

Bsl0049 protei

C4-dicarboxylate transport sensor pra
Ca ion P-type ATPa
Carboxynorspermidine decarboxyl
Carboxynorspermidine dehydroger
CcsA-related prote

CDP-abequose synthase (Fragm

Cell division inhibitor-related prote
Cell division protein Fts.

Cell division trigger factor (EC 5.2.1.
Chaperone protein YscY (Yop proteins translocagiootein
Y)

Chemotactic transducer-related pro
chemotaxis protein MotB-related prot
Chloramphenicol acetyltransferase (EC 2.3.]
Chloramphenicol-sensitive protein re
Chromosome segregation ATPe
Chromosome segregation ATP«

-1.1

-1.2

-1.C
-1.1
-0.7

-0.€
1.¢
-0.7
-1.5

-1.1
-0.€

-1.0

-0.5
-0.€
-0.7
-0.€

-0.€
0.€

1.0

2.€

0.t
1.C
0.7
11
0.€

-1.C

11
-0.€

1.7

0.3

1.8

0.€

1.8
-1.1



23630.peg.3085
23630.peg.107
23630.peg.2845

23630.peg.223

23630.peg.1056
23630.peg.3855
23630.peg.4396

23630.peg.4401
23630.peg.2686

23630.peg.2518
23630.peg.2853
23630.peg.111
23630.peg.466
23630.peg.2801

23630.peg.3566

23630.peg.3055
23630.peg.2984
23630.peg.1043
23630.peg.2288
23630.peg.880

23630.peg.1805
23630.peg.3466
23630.peg.3302
23630.peg.148

23630.peg.3124
23630.peg.4260
23630.peg.4508
23630.peg.3248
23630.peg.4243
23630.peg.2473
23630.peg.4863
23630.peg.4554

23630.peg.4403
23630.peg.41
23630.peg.2826

23630.peg.701
23630.peg.3731

CinA domain protei

Citrate lyase beta chain (EC 4.1..

Coenzyme F420-dependent N5,N10-methylene
tetrahydromethanopterin reductase and relatechflavi
dependent oxidoreducta

COG0553: Superfamily I DNA/RNA helicases, SNF2 fgm

COG0582: Integra:
COG1399 protein, clustered with ribosomal proted2jt

COG1683: Uncharacterized conserved protein / FI8283

Hypothetical protein Ybg

COG2907: Amine oxidase, flavin-contain

COG3706: Response regulator containing a CheY-like
receiver domain and a GGDEF dor

COG3744: Uncharacterized protein conserved in bia
COG5430: Uncharacterized secreted pri

COGs COG377

cold acclimation protein

competence protein ComEA helix-hairpin-helix repeat
proteir

competence protein ComEA helix-hairpin-helix repeat
proteir

Conidiation-specific protein :

Conserved domain prott

Conserved domain prott

Conserved domain prott

Conserved domain prott

Conserved domain prott

Conserved domain prott

Conserved domain prott

Conserved domain prott

conserved hypothetical prot

conserved hypothetical prot

CopG domain-containing prote

CopG domain-containing prott

Cyanate MFS transpor

Cyanide insensitive terminal oxidase, putative sithil
Cyclohexanone monooxygenase (EC 1.14.1.

Cyclopropane-fatty-acyl-phospholipid synthase (ECR279)

Cyclopropane-fatty-acyl-phospholipid synthase (EC
2.1.1.79), plant tyg

Cysteine desulfurase CsdA-CsdE, sulfur acceptdero
CsdE

cystine ABC transporter, periplasmic cystine bigdamotein

Cytochrome
Cytochrome B56

2.C
-1.6

-1.C

-0.¢
-0.7

-1.4

-0.€

-1.€

0.8

11

-1.2
-0.8

0.€

-1.C

-0.€
1.C

0.€

-0.€
-1.0

0.€

0.€

0.€
-0.7
-0.€

0.€

2.€

1.0

11

-1.C

1.z
14
1€

0.€

0.8

0.7

2.C

2.C

1.1

-1.2



23630.peg.1036
23630.peg.1973
23630.peg.4278
23630.peg.1259
23630.peg.2098
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23630.peg.3407
23630.peg.664

23630.peg.1743
23630.peg.1847

hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei

-1.1
-0.¢
-0.€

-1.C

0.€

1.C

0.€

-1.C

-1.7
-0.7

0.€
0.€
0.€

0.€
1t

0.7
0.¢

1€

0.€

1.C

-1.t
-1.4
-1.2
-1.2
-1.1
-1.1
-1.C
-1.C
-0.€
-0.¢
-0.€
-0.¢
-0.€
-0.€
-0.€
-0.€
-0.€
-0.€
-0.7
-0.€

0.g
0.€
0.¢
0.€
1.C

1.C
1.C
1.C
11
11

11
11
1.2
1.z
1.z
1.z
1.2
1z
1.2

1.C
1.C

1.z
1t
1t



23630.peg.3389
23630.peg.4709
23630.peg.1599
23630.peg.2643
23630.peg.3206
23630.peg.3144
23630.peg.1338
23630.peg.1569
23630.peg.3713
23630.peg.3109
23630.peg.3142
23630.peg.3301
23630.peg.3160
23630.peg.3839
23630.peg.4285
23630.peg.1581
23630.peg.3662
23630.peg.2223
23630.peg.2534
23630.peg.833

23630.peg.4713
23630.peg.11¢

23630.peg.1519
23630.peg.1066
23630.peg.2849
23630.peg.4597
23630.peg.3868
23630.peg.1914
23630.peg.139

23630.peg.4426
23630.peg.3467
23630.peg.188

23630.peg.294

23630.peg.3597
23630.peg.1011
23630.peg.678

23630.peg.756

23630.peg.1388
23630.peg.2507
23630.peg.3956
23630.peg.221

23630.peg.4357
23630.peg.3033
23630.peg.1300
23630.peg.3685
23630.peg.861

23630.peg.1055
23630.peg.4122

hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei

-0.4
-1.C

-1.C
-0.€
-1.2
-1.C

-1.4

-1.1

0.€

-1.4
-0.€

-1.C

-1.4
-1.4
-1.4
-1.2
-1.C
-1.C
-0.¢
-0.€
-0.¢

-1.C
-0.€
-0.€
-0.€
-0.€
-0.7
-0.7
-0.€
-0.€
-0.€
-0.€
-0.€
-0.€
-0.€
-0.€
-0.€
-0.€
-0.t
0.t
0.€
0.€
0.€
0.7
0.7
0.7
0.7
0.€
0.€
0.¢
0.€
0.¢
0.€
1.C
1.C
1.2
1t



23630.peg.4261
23630.peg.1896
23630.peg.2795
23630.peg.3090
23630.peg.49
23630.peg.1894
23630.peg.1148
23630.peg.310
23630.peg.4905
23630.peg.4631
23630.peg.2361
23630.peg.1060
23630.peg.3155
23630.peg.523
23630.peg.4075
23630.peg.1291
23630.peg.4902
23630.peg.3705
23630.peg.241
23630.peg.164
23630.peg.1595
23630.peg.347
23630.peg.1564
23630.peg.266
23630.peg.3043
23630.peg.2734
23630.peg.58
23630.peg.4904
23630.peg.2703
23630.peg.3462
23630.peg.4133
23630.peg.1188
23630.peg.697
23630.peg.3065
23630.peg.2868
23630.peg.2917
23630.peg.2818
23630.peg.3204
23630.peg.1846
23630.peg.1025
23630.peg.3228
23630.peg.4678
23630.peg.4113
23630.peg.3035
23630.peg.4495
23630.peg.1526
23630.peg.1882
23630.peg.3039

hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei
hypothetical protei

-1.C
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-1.4
-1.4
-1.2
-1.2
-1.2
-1.1
-1.C
-1.C
-1.C
-1.C
-1.C
-0.¢
-0.€

-0.€
-0.¢
-0.€
-0.€
-0.€
-0.€
-0.€
-0.7
-0.7
-0.7
-0.7
-0.€
-0.2
0.4
0.t
0.€
0.7
0.7
0.7
0.7
0.7
0.g
0.€
0.€



23630.peg.2746
23630.peg.4971
23630.peg.1616
23630.peg.2388
23630.peg.2118
23630.peg.3443
23630.peg.4584
23630.peg.2402
23630.peg.4672
23630.peg.2045

23630.peg.1122

23630.peg.2405
23630.peg.3225
23630.peg.2284
23630.peg.677
23630.peg.348

23630.peg.2953
23630.peg.35¢

23630.peg.447
23630.peg.3329
23630.peg.1971
23630.peg.526
23630.peg.3688
23630.peg.3471
23630.peg.316
23630.peg.250
23630.peg.4150
23630.peg.1231

23630.peg.1450
23630.peg.104

23630.peg.3482
23630.peg.2973
23630.peg.3689

23630.peg.2560
23630.peg.2974
23630.peg.1944
23630.peg.663

23630.peg.1414
23630.peg.3832
23630.peg.4102

hypothetical protei

hypothetical protei

hypothetical protei

hypothetical protei

hypothetical protei

hypothetical protei

hypothetical protei

hypothetical protei

hypothetical protein PA30

hypothetical protein sometimes fused to ribosomalgin S6
glutaminyl transferas

Hypothetical protein, restriction endonuclease-lR-
NUC domait

Hypothetical Zinc-finger containing prot
HYPOTHETICAL/UNKNOWN PROTEIN

InaA proteir

InaA proteir

Inactive homolog of metal-dependent proteasestipata
molecular chaperol

Inhibitor of the KinA pathway to sporulation, pretid
exonucleas

Inner membrane component of tripartite multidrugjs&nce
systen

Inositol-1-monophosphatase (EC 3.1.3

Integral membrane protein Te

Integral membrane protein Te

Integral membrane protein Te

integral membrane sensor hybrid histidine kil

Integras

Iron-regulated protein A precur:
Isopropylmalate/homocitrate/citramalate synth
Lactoylglutathione lyase and related lyz

Large exoproteins involved in heme utilization dhesion

L-carnitine dehydratase/bile acid-inducible prote
L-carnitine dehydratase/bile acid-inducible protei(EC
2.8.3.16

Lipase

Lipase activator protein, Lipase-specific folc

Lipase chaperone (Lipase foldase) (Lipase helpmeijor)
(Lipase activator protein) (Lipase modula

lipase family protei

Lipase precursor (EC 3.1.1

Lipoprotein LppL-related prote

lipoprotein, putativ

lipoprotein, putativ

lipoprotein, putativ

lipoprotein, putativ

11

-1.3

0.8

0.6

-1.C

-0.€
-1.t
1.€
0.7
0.¢
-0.7

1.C

0.€
0.€

-0.7
0.€
-0.€

0.9

0.€

-0.t

-0.7
-0.7

11
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1.0

0.¢
1.C
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-0.€
-0.7
0.8

-1.1
-1.1
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0.€
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23630.peg.879
23630.peg.4262
23630.peg.3862

23630.peg.2658
23630.peg.1416
23630.peg.4358
23630.peg.1842
23630.peg.1966
23630.peg.4320
23630.peg.1910
23630.peg.2691
23630.peg.2982
23630.peg.665

23630.peqg.4707

23630.peg.648
23630.peg.4232
23630.peg.3
23630.peg.3944
23630.peg.3812
23630.peg.23¢
23630.peg.3623
23630.peg.4718
23630.peg.4719
23630.peg.1376
23630.peg.1168
23630.peg.2718
23630.peg.3335
23630.peg.2102
23630.peg.656
23630.peg.98
23630.peg.3211
23630.peg.2459
23630.peg.2814
23630.peg.2344
23630.peg.3472
23630.peg.1173
23630.peg.4489

23630.peg.586

23630.peg.1358
23630.peg.3942
23630.peg.109

23630.peg.1302
23630.peg.2790
23630.peg.4982
23630.peg.1891

lipoprotein, putativ 1.C
Long-chain fatty acid transport prot

Low molecular weight protein tyrosine phosphatdse (

3.1.3.48

LppC putative lipoprotei

L-rhamnose operon transcriptional activator R

Lysine efflux permea:

Lytic transglycosylase, cataly

Macrophage infectivity potential

major facilitator family transport -0.¢
Major facilitator family transport 0.6
major facilitator superfamily MFS 0.¢

Major outer membrane lipoprotei

Malate:quinone oxidoreductase (EC 1.1.
mannose-1-phosphate guanylyltransferase/mannose-6-
phosphate isomerase( EC:2.7.7.
Medium-chain-fatty-acid--CoA ligase (EC 6.2.
Membrane carboxypeptidase (penicillin-binding pirgy
membrane prote

membrane prote

membrane protein, putati

membrane protein, putati

membrane protein, putati

membrane protein, putati 0.¢
membrane protein, putati

membrane protein, putati 1.C
Methionine biosynthesis protein Me 0.c
Methyl-accepting chemotaxis prot -0.¢
Methyl-accepting chemotaxis prot

Methyl-accepting chemotaxis prot 2.2
Methyl-accepting chemotaxis prot 1.C

Methyl-accepting chemotaxis prot

Methyl-accepting chemotaxis prot

Methyl-accepting chemotaxis prot

Methyl-accepting chemotaxis prot

Methyl-accepting chemotaxis prot

Methyl-accepting chemotaxis prot

methyl-accepting chemotaxis sensory transc 0.6
methylated-DNA--protein-cysteine methyltransfereslated

proteir

Methyltransferase (EC 2.1.1 0.C
MFS general substrate transpc

MFS transporte 1.C
MmgE/PrpD family protei 0.¢

Mobile element prote
Mobile element prote
Mobile element prote -1.€
Mobile element prote

0.7

-0.€
-0.€

1.C

-0.€
-0.€
-0.7

0.€

-0.t

0.€

-0.€
-0.€
0.7

-1.8
-1.1
-0.€
-0.€

0.7

0.€

0.7
0.9
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-0.€

0.€

-0.€
-0.€
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-0.€
0.t
0.7

1t
1.C
0.7
-0.€
-0.€
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-1.8
-1.€
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23630.peg.826

23630.peg.1003
23630.peg.2056
23630.peg.3151
23630.peg.4673
23630.peg.3562
23630.peg.474

23630.peg.4032
23630.peg.3755
23630.peg.4352
23630.peg.4144
23630.peg.2794
23630.peg.1156

23630.peg.3707
23630.peg.1673
23630.peg.1012
23630.peg.4551

23630.peg.973

23630.peg.4527
23630.peg.43¢

23630.peg.1417
23630.peg.3567
23630.peg.2521
23630.peg.4757
23630.peg.3529
23630.peg.3207
23630.peg.962

23630.peg.4259
23630.peg.4414
23630.peg.1255
23630.peg.2735
23630.peg.4616
23630.peg.893

23630.peg.2744
23630.peg.4973
23630.peg.1284
23630.peg.3457
23630.peg.4229
23630.peg.2315
23630.peg.4244

23630.peg.4452

23630.peg.261

Mobile element prote

Mobile element prote

monooxygenase, flavin-binding farr
Monooxygenase, flavin-binding fam

MoxR-like ATPase in aerotolerance ope

Multidrug resistance protein

Na+/H+ antiporter Nha

NAD(FAD)-utilizing dehydrogenase, sll0175 homc
NAD(P)H dehydrogenase, quinone far
NADH:flavin oxidoreductases, Old Yellow Enzyme fdy
NADPH-dependent FMN reduct:
N-ethylmaleimide reductase (EC 1.-.

Nitrogen Metabolism Transcriptional Regulator, NtRs
Family

NLP/P60 family protei

NLP/P60 family protei

NreA-like proteir

NTP pyrophosphohydrolases including oxidative dagnag
repair enzyme

NtrC family transcriptional regulat
Nucleoside-binding outer membrane prc
Nucleoside-binding outer membrane prc
Nucleoside-diphosphate-sugar epimer

nucleotide sugar epimerase/dehydratase W
Nucleotidyltransferase (EC 2.7.%

O-antigen biosynthesis prot:

OmpA family proteil

OmpA/MotB domain protei

OsmC/Ohr family protei

Outer membrane efflux family prote

Outer membrane lipoprotein LolB precur

Outer membrane prote

Outer membrane protein (por

outer membrane protein |

Outer membrane protein W precul

outer membrane protein, putal

outer membrane protein, putal

Oxalate/formate antiport

Oxidoreductase (EC 1.1.1

Oxidoreductase, aldo/keto reductase fa
Oxidoreductase, FAD-bindil

Oxidoreductase, short chain dehydrogenase/redufetamiy

Oxidoreductase, short chain dehydrogenase/redufetamiy

Oxidoreductase, short chain dehydrogenase/redufetamiy

0.€

-1.4

0.¢
-1.4
-1.C

1.C
1.C

1.0

0.€

0.€
11

-1.C

-1.C
-0.7
0.€
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-1.C
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-0.t

0.6

0.9

0.€
-0.€
-0.€

0.€
0.€

-0.€
-0.€
-0.€

1.C

-1.4
-1.1

-1.C
0.4
-0.€
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0.€
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-0.€
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0.€

0.7

0.8
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1.1
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23630.peg.3596
23630.peg.3536
23630.peg.4373
23630.peg.3933
23630.peg.3501
23630.peg.255

23630.peg.4400

23630.peg.2730
23630.peg.2727
23630.peg.3609

23630.peg.1217
23630.peg.4251
23630.peg.4070
23630.peg.12¢

23630.peg.2752
23630.peg.4965
23630.peg.2365
23630.peg.2933
23630.peg.3627
23630.peg.3511
23630.peg.4731
23630.peg.2859
23630.peg.537

23630.peg.3833
23630.peg.866

23630.peg.4391
23630.peg.1901
23630.peg.2902
23630.peg.465

23630.peg.3470
23630.peg.3328
23630.peg.1233
23630.peg.129

23630.peg.1110

23630.peg.4265
23630.peg.4058
23630.peg.2515
23630.peg.4250

Oxidoreductase, short chain dehydrogenase/redufetasiy
Oxidoreductase, short chain dehydrogenase/redufetasiy
Oxidoreductase, short chain dehydrogenase/redufetasiy

oxidoreductase, short-chain alcohol dehydrogerededtase
family( EC:1.-°
Oxidoreductase, short-chain dehydrogenase/redufetasky

Oxidoreductase, short-chain dehydrogenase/redufetasky

Oxidoreductase, short-chain dehydrogenase/redufetasky
(EC1.1.1.-

oxidoreductase-related prot

Oxidoreductase-related prot

P pilus assembly/Cpx signaling pathway, periplasmic
inhibitor/zinc-resistance associated prc

PAS sensor prote

Patatit

Penicillin acylase (EC 3.5.1.1

Penicillin acylase Il (EC 3.5.1.1

pentapeptide repeat family prot

pentapeptide repeat family prot

Peptidase ME

Peptidase, U7 fami

Peptidoglycan-binding Lys

Periplasmic binding prote

periplasmic binding prote

periplasmic binding prote

Periplasmic protein TonB, links inner and outer rbeames

Permease of the major facilitator superfa
Permeases of the major facilitator superfa
Permeases of the major facilitator superfa

Phage integra

Phage late control

phage related integre

phage single-stranded DNA-binding protein, put:
Phosphate-binding prot¢

phosphoesterase, puta

Phosphogluconate repressor HexR, RpiR fe
Phosphoglycerol transferase and related proteliesliree
phosphatase superfan

Phosphoheptose isomer
Phosphoribosylcarboxyaminoimidazole (NCAIR) mu
Pilin glycosylation enzyn

Pirin

0.8

0.9

15

0.€

-1.€
0.g

0.g
1.7
0.¢
-0.€

-1.1

0.6

0.7

1.0

-0.€
-0.€

0.8
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-0.7
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0.€
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0.€

0.7
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23630.peg.3909
23630.peg.3063
23630.peg.2421
23630.peg.746

23630.peg.1734
23630.peg.3996
23630.peg.2119
23630.peg.2696

23630.peg.1085
23630.peg.3091
23630.peg.3154
23630.peg.3777
23630.peg.4516
23630.peg.3835
23630.peg.4104
23630.peg.883
23630.peg.907
23630.peg.4856
23630.peg.1107
23630.peg.22¢
23630.peg.110
23630.peg.1759
23630.peg.489
23630.peg.4623
23630.peg.3032
23630.peg.1537
23630.peg.448
23630.peg.496
23630.peg.189
23630.peg.3558
23630.peg.1238
23630.peg.3230
23630.peg.2101
23630.peg.1014
23630.peg.2587
23630.peg.3940
23630.peg.719
23630.peg.694
23630.peg.4891
23630.peg.196
23630.peg.199
23630.peg.3519
23630.peg.282

23630.peg.4336
23630.peg.2995

Pirin-like protein CC_147

Plasmid stabilization system prot

PLP-dependent aminotransferase NCgI2355 (cla:
Polyribonucleotide nucleotidyltransferase (polyeatide

phosphorylast

Polysaccharide deacetyl:

POSSIBLE MEMBRANE PROTEI 1.1
PQQ-dependent oxidoreductase, gdhB fa 0.6

Predicted DNA-binding protein, possible transcaopél
regulato

Predicted histidine uptake transpa

predicted membrane prot

Predicted permea

predicted protei

Predicted protein-tyrosine phospha

Predicted protein-tyrosine phospha

predicted signal transduction prol

Predicted zinc-binding prote -1.E
Preprotein translocase secY subunit (TC 3.A.5
Probable 3-phenylpropionic acid transpc

probable acetyltransfer:

Probable acyl-CoA dehydrogenase (EC 1.3.¢

Probable acyl-CoA dehydrogenase (EC 1.3.¢ 1.z
Probable AGCS sodium/alanine/glycine symp

probable amino acid perme. 0.c
PROBABLE ANTIBIOTIC-RESISTANCE PROTEI 0.€
Probable bacteriophage integt -1.€

probable dioxygena

probable exported protein YPO1¢

Probable glutathione s-transferase protein (ECL2L8;

probable helica: -1.3
Probable hydrola: -1.2
probable integral membrane protein NMA1

Probable lipoprote

probable membrane protein NMA11] -1.4
probable membrane protein YPO3

probable metallopeptida

probable oxidoreductase/Short-chain dehydroge

probable oxidoreductase/Short-chain dehydroge

probable permease of ABC transpc

Probable RND efflux membrane fusion pro

Probable short chain dehydroger -1.C
probable short-chain dehydroger
Probable short-chain dehydroger 1.1

Probable thiol oxidoreductase with 2 cytochromemée-
binding site

probable transcriptional regula

Probable transcriptional regula

0.6

-0.€
0.€

0.€

0.7
0.€
0.€

1.C
-0.€
0.7
0.€
0.€
0.€

-0.€

0.€
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-1.C

0.€
0.7
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0.€

0.€
-0.€

0.7
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0.€
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0.€
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-0.€

-1.€

0.€
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23630.peg.1536
23630.peg.2896
23630.peg.2014
23630.peg.2166
23630.peg.1778
23630.peg.3503
23630.peg.3097
23630.peg.2370

23630.peg.2104
23630.peg.1912
23630.peg.1457
23630.peg.3129
23630.peg.1357
23630.peg.4430
23630.peg.1243
23630.peg.1766
23630.peg.146

23630.peg.3401
23630.peg.4241
23630.peg.1105
23630.peg.36:

23630.peg.1729

23630.peg.1256
23630.peg.1638
23630.peg.1561
23630.peg.449

23630.peg.1799
23630.peg.4852

23630.peg.3577
23630.peg.3945
23630.peg.4258
23630.peg.1319
23630.peg.2264
23630.peg.1090
23630.peg.1985
23630.peg.4375
23630.peg.4724
23630.peg.3645

23630.peg.48

23630.peg.4197
23630.peg.3674
23630.peg.3178
23630.peg.2875

probable transcriptional regula

Probable transmembrane pro

Probable transmembrane pro

Probable transmembrane pro

Probable transmembrane pro

Probable two-component response regu

Protease subunit of ATP-dependent Clp prot¢
Protein containing transglutaminase-like domainafive
cysteine protea

protein of unknown function DUF10

protein of unknown function DUF11

protein of unknown function DUF11

protein of unknown function DUF12

protein of unknown function DUF395, YeeE/Ye
protein of unknown function DUF6, transmembi
Protein of unknown function DUF:

protein of unknown function DUF!

protein of unknown function DUF861, cupir
protein of unknown function DUF9!

Protein of unknown function UPFOC

Protein rarl

Protein secretion chaperonin Ct

Protein serine/threonine phosphatase PrpC, regnlafi
stationary pha:

Protein ygiW precursi

Protein YidC

Protein YidC

Protein-export membrane protein SecF (TC 3.A.5
Protein-glutamate methylesterase (EC 3.1.:
Protein-N(5)-glutamine methyltransferase PrmB, rylaths
LSU ribosomal protein L&

Pseudaminic acid cytidylyltransferase (EC 2.7.7
putative 2-pyrone-4,6-dicarboxylic acid hydrol
putative ABC transport

Putative activity regulator of membrane proteasbi
putative acyl-CoA dehydrogen:

putative acyl-CoA dehydrogen:

Putative amino acid ABC transporter, permease o
putative amino acid binding prot

Putative ATP-binding component of a transport sy
putative bacterial extracellular solute-bindingtpio, family
3

putative cold-shock DNA-binding domain prot
Putative cytoplasmic prote

putative cytoplasmic prote

Putative cytoplasmic protein USSDB

Putative diguanylate cyclase (GGDEF dom
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23630.peg.2951

23630.peg.461

23630.peg.2305
23630.peg.2783
23630.peg.4934
23630.peg.587

23630.peg.3324
23630.peg.2396
23630.peg.4346
23630.peg.3660
23630.peg.3217
23630.peg.4230
23630.peg.273

23630.peg.3484
23630.peg.1543
23630.peg.3958
23630.peg.2125

23630.peg.3157
23630.peg.488
23630.peg.61

23630.peg.321

23630.peg.3300
23630.peg.3224
23630.peg.4030
23630.peg.1113
23630.peg.4454
23630.peg.1024

23630.peg.2800
23630.peg.2885
23630.peg.1505
23630.peg.2126

23630.peg.3973
23630.peg.897

23630.peg.1862
23630.peg.3138

23630.peg.2760
23630.peg.4957
23630.peg.1158

23630.peg.3101
23630.peg.3056

Putative DMT superfamily metabolite efflux protein
precursa

putative DNA-binding protei

Putative esterase, FIGfam005

putative exonuclea

putative exonuclea

putative exported prote

putative exported prote

Putative heat shock protein Ye

Putative hemolys

Putative inner membrane prot

putative integras

putative lyas

putative membrane prote

putative membrane prot¢

putative membrane prote

Putative membrane proti

Putative membrane-bound ClpP-class protease atmbcia
with agq_91.

Putative metalloprotease yggG (EC 3.4.:

Putative methyltransfere

Putative oligoketide cyclase/dehydratase or lipagh$pori
protein YfjC

putative oxidoreducta

Putative phosphate

putative plasmid stabilization prot

putative polyketide syntha

Putative protea:

putative RecF prote

putative regulatory protein (P-Il) for nitrogen ms#ation by
glutamine synthetase (ATa

putative short-chain dehydrogen

putative short-chain dehydrogen

putative sodium-dependent bicarbonate transg
Putative stomatin/prohibitin-family membrane preiea
subunit aq 91

Putative transport prote

Putative transport prote

putative zinc-containing dehydrogen

Putrescine ABC transporter, periplasmic putresbineling
proteir

Quino(hemo)protein alcohol dehydrogenase, PQQ-dizren
(EC 1.1.99.¢

Quino(hemo)protein alcohol dehydrogenase, PQQ-dizren
(EC 1.1.99.¢

Radical SAM domain prote

RecA/RadA recombina

Regulator of cell morphogenesis and NO signi
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23630.peg.1965
23630.peg.718

23630.peg.4297
23630.peg.659

23630.peg.3416
23630.peg.4800
23630.peg.2741
23630.peg.4976
23630.peg.1320
23630.peg.1129
23630.peg.1191

23630.peg.11
23630.peg.265

23630.peg.3647

23630.peg.3720
23630.peg.3994
23630.peg.3494
23630.peg.341

23630.peg.13¢

23630.peg.3370
23630.peg.144

23630.peg.1195
23630.peg.1803
23630.peg.2738
23630.peg.4979
23630.peg.2768
23630.peg.4949
23630.peg.1002
23630.peg.633

23630.peg.2499
23630.peg.2123
23630.peg.1649
23630.peg.3620

23630.peg.2285
23630.peg.823
23630.peg.1730
23630.peg.3153
23630.peg.3948
23630.peg.740
23630.peg.86
23630.peg.2891
23630.peg.1797
23630.peg.4296
23630.peg.3504

Regulator of sigma

regulatory protein, Tet

Response regulat

Restriction endonuclez

Rhodanese domain prot

Rhodanese domain prot

Rhodanese-related sulfurtransfe
Rhodanese-related sulfurtransfe

Ribonucleotide reductase, alpha suk

Ribosomal protein S6 glutaminyl transfer
Ribosomal RNA small subunit methyltransferase D (EC
2.11.-

ribosomal subunit interface protein, puta
Ribulose-5-phosphate 4-epimerase and related epaeer
and aldolase

Ribulose-5-phosphate 4-epimerase and related epaeer
and aldolase

RNA methyltransferase, TrmA fam

RNA polymerase associated protein RapA (EC 3.¢
RNA polymerase sigma-70 factor, ECF subfa
RND efflux membrane fusion prot¢
SAM-dependent methyltransfera

SAM-dependent methyltransfera

SAM-dependent methyltransfera

Sensor protein De¢

Sensory box histidine king

Sensory box histidine kinase/response regt
Sensory box histidine kinase/response regt
Sensory box histidine kinase/response regt
Sensory box histidine kinase/response regt
Sensory box/GGDEF family prote

Sensory box/GGDEF family prote

Sensory box/GGDEF family prote

sensory box-containing diguanylate cyc

Ser/Thr and Tyr protein phosphatase (dual spegi
Ser/Thr protein phosphatase family protein, UDR-2,3
diacylglucosamine hydrolase (EC 3.6.1.-) hom
Serine/threonine protein kine

Serine/threonine protein king

Serine/threonine protein kinase (EC 2.7.1

short chain dehydrogen:

short-chain dehydrogenase/reduc

Short-chain dehydrogenase/reductase
short-chain dehydrogenase/reductase

sigma-54 dependent transcriptional regu

Signal transduction histidine kin¢

Signal transduction histidine kin¢

Signal transduction histidine kin¢
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23630.peg.812
23630.peg.1309

23630.peg.2733

23630.peg.4848
23630.peqg.4737
23630.peg.130
23630.peg.3740
23630.peg.619
23630.peg.4135
23630.peg.3923
23630.peg.1470
23630.peg.928
23630.peg.905
23630.peg.593
23630.peg.918
23630.peg.923
23630.peg.3584
23630.peg.4481
23630.peg.34
23630.peg.92
23630.peg.910
23630.peg.2347
23630.peg.2649
23630.peg.993

23630.peg.1978
23630.peg.4457
23630.peg.2088

23630.peg.2751
23630.peg.4966
23630.peg.1675
23630.peg.970

23630.peg.693
23630.peg.1907
23630.peg.1887
23630.peg.569
23630.peg.4560
23630.peg.366
23630.peg.1422
23630.peg.4866
23630.peg.4248

Signal transduction histidine kin¢

Signal transduction histidine kinase regulating C4-
dicarboxylate transport syst

Similar to pyrrologuinoline quinone biosynthesistein F

Smr domain prote
sodium:dicarboxylate sympor

Sodium-dependent transpo 14
Sodium-dependent transporter family prc 0.7
Sodium-dependent transporter family prc 0.¢
sodium-solute symporter, putat 1.z
Spermidine/putrescine-binding periplasmic prc -1.C
SrfB -1.C
SSU ribosomal protein S10p (S2 0.¢

SSU ribosomal protein S13p (S1
SSU ribosomal protein S15p (S1
SSU ribosomal protein S17p (S1

SSU ribosomal protein S19p (S1 -0.€
SSU ribosomal protein S

SSU ribosomal protein S2 1.C
SSU ribosomal protein S2p (S/ 1.C

SSU ribosomal protein S3p (S

SSU ribosomal protein S5p (S

SSU ribosomal protein S

SSU ribosomal protein S9p (S1

Stage V sporulation protein involved in spore corte 0.8
synthesis (SpoVF

Sterol desatura

Sterol desatura

still frameshift probable component of chemotasignal
transduction syste

Succinate dehydrogenase cytochrome b subunit family
proteir

Succinate dehydrogenase cytochrome b subunit family
proteir

Succinate-semialdehyde dehydrogenase [NADP+] (EC
1.2.1.16

Succinate-semialdehyde dehydrogenase [NADP+] (EC
1.2.1.16

Sugar ABC transporter, ATP-binding prot

Sugar efflux permease, MFS-I

SUGAR TRANSPORTE 1.2
Sugar/maltose fermentation stimulation protein hiog

sulfatas -1.E
Sulfate transport

Superfamily I DNA and RNA helicas 0.¢
Superfamily I DNA/RNA helicases, SNF2 farr 0.c

Surface lipoprotei
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23630.peg.2199
23630.peg.252
23630.peg.44
23630.peg.3951
23630.peg.260
23630.peg.2163
23630.peg.3712
23630.peg.1265
23630.peg.3684
23630.peg.1356
23630.peg.3356
23630.peg.1917
23630.peg.1751
23630.peg.3170
23630.peg.2150

23630.peg.2159

23630.peg.4494
23630.peg.2187
23630.peg.4862
23630.peg.5¢
23630.peg.500
23630.peg.4648
23630.peg.1600
23630.peg.3141
23630.peg.245
23630.peg.4270
23630.peg.2468
23630.peg.583
23630.peg.3827
23630.peg.1266
23630.peg.3490
23630.peg.516
23630.peg.517
23630.peg.2108

23630.peg.2214
23630.peg.1988
23630.peg.2428
23630.peg.2740
23630.peg.4977
23630.peg.3934
23630.peg.197

23630.peq.3747
23630.peg.4291
23630.peg.2815
23630.peg.4045

Thermonuclease family prote

Thermostable hemolysin delta-V!

ThiF family proteir

ThiJ/Pfpl family proteil

ThiJ/Pfpl family proteil

thioesterase-like prote

Thiol-disulfide isomerase and thioredo»
Thiol-disulfide isomerase and thioredo»
Thiosulfate sulfurtransferase, rhodanese (EC 2
Thiosulfate sulfurtransferase, rhodanese (EC 2}
Threonine efflux protei

transcription regulator prote

Transcriptional regulat

transcriptional regulat

Transcriptional regulator containing an amidase aiorand

an AraC-type DNA-binding HTH dome

Transcriptional regulator containing an amidase aonand

an AraC-type DNA-binding HTH dome
transcriptional regulator MvaT, P16 subunit, pw&
Transcriptional regulator Phi
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
Transcriptional regulator, AraC fam
transcriptional regulator, AraC family, putal
transcriptional regulator, AraC-fam
transcriptional regulator, AraC-fam

Transcriptional regulator, ArsR family / Methyltisfarase

fusior

transcriptional regulator, Fis fam
Transcriptional regulator, GntR fan
Transcriptional regulator, GntR fan
Transcriptional regulator, LUxR fam
Transcriptional regulator, LUxR fam
transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
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23630.peg.3331
23630.peg.3165
23630.peg.4534
23630.peg.4000
23630.peg.3561
23630.peg.2109
23630.peg.2798
23630.peg.207

23630.peg.3976
23630.peg.3493
23630.peg.4397

23630.peg.1906
23630.peg.4461
23630.peg.762

23630.peg.4824
23630.peg.2789
23630.peg.4928
23630.peg.2020
23630.peg.2380
23630.peg.1079
23630.peg.11¢

23630.peg.342

23630.peg.3559
23630.peg.1542
23630.peg.2127
23630.peg.3028
23630.peg.112

23630.peg.1900

23630.peg.4888

23630.peg.3333
23630.peg.3495
23630.peg.768

23630.peg.3977
23630.peg.3498
23630.peg.1592
23630.peg.4739
23630.peg.124

23630.peg.3212
23630.peg.1015
23630.peg.2260
23630.peg.4603
23630.peg.2796
23630.peg.2083
23630.peg.1890
23630.peg.2536

Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
Transcriptional regulator, LysR fam
transcriptional regulator, LysR fam

Transcriptional regulator, MarR fam
Transcriptional regulator, MarR fam

Transcriptional regulator, MerR family, associatéth

photolyas

Transcriptional regulator, TetR farr
Transcriptional regulator, TetR fanr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR fanr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR fanr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR fanr
Transcriptional regulator, TetR farr
Transcriptional regulator, TetR fanr
Transcriptional regulata
Transcriptional regulators, LysR fan

Transcription-repair coupling factor (superfamilyélicase)

Transglutaminase-like enzymes, putative cysteinéepses

Transglycosylase, Slt fam
Transmembrane sen:

Transport protei

TRANSPORTER, DME FAMILY
Transporter, LysE fami

transporter, LysE fami

Transporter, MFS superfam
Transposase and inactivated deriva
Transthyretin family prote

TraX family proteit

TrkA domain protei

Trp repressor-binding prote
Twin-arginine translocation pathway sig
twitching motility protein PilC
Two-component response reguli
Two-component response reguli
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23630.peg.1196
23630.peg.3725
23630.peg.574

23630.peg.3489
23630.peg.2040
23630.peg.3369
23630.peg.3488
23630.peg.3298
23630.peg.3247
23630.peg.4509
23630.peg.2698
23630.peg.2697
23630.peg.3239
23630.peg.3047
23630.peg.4105
23630.peg.2548

23630.peg.1042
23630.peg.327
23630.peg.2038

23630.peg.2257
23630.peg.2990
23630.peg.3902
23630.peg.992
23630.peg.4437
23630.peg.2538
23630.peg.32
23630.peg.3053

23630.peg.214
23630.peg.3527
23630.peg.4838

23630.peg.1524

23630.peg.1521
23630.peg.741
23630.peg.817
23630.peg.3034

Two-component response reguli

Two-component response regulator PfeR, enterot
Two-component sensor CbrA: intrcellular carbonagen
balanc:

Two-component system regulatory pro
Two-component system response regulator O
two-component system sensor prc

two-component system sensor prc

Type Il and Il secretion system family prot

Type IV secretion system protein Vir

Type IV secretion system protein Vir

Type IV secretory pathway, protease 1

Type IV secretory pathway, VirD2 components (refs
Type IV secretory pathway, VirD2 components (reks
UDP-glucose dehydrogenase (EC 1.1.1
uncharacterized domait

Uncharacterized iron-regulated membrane proteam-Ir
uptake factor Piu

Uncharacterized protein conserved in bacteria, NR2S
like

Uncharacterized protein ynbE; probable lipoprot&iry 1424

Uncharacterized protein, possibly involved in artma
compounds catabolis

Universal stress protein fam

Universal stress protein fam

Universal stress protein family COGO!

UPF0229 protein Yea

UPF0246 protein Yaa

Urea ABC transporter, urea binding pro

Uridylate kinase (EC 2.7.4
UTP--glucose-1-phosphate uridylyltransferase (EX729)

UvrD/REP helicase family prote

von Willebrand factor, type

XdhC protein (assists in molybdopterin insertiotin
xanthine dehydrogena:

Zinc ABC transporter, inner membrane permease iprote
ZnuB

Zinc ABC transporter, periplasmic-binding proteinua
Zinc finger, CDGSH-typ

Zn-dependent hydrolases, including glyoxyl:

Zonular occludens toxin
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@ Relative gene expressiis presented as the mean ratio of the fluoresdeitesity of k,CrO,-exposed cells to contrcells. Each gene showed significant differentigiregsion p < 0.05)

® Time in minutes at which cells were harvested=bIA isolation following addition of 1 mM ,CrG, to the experimental cultu
¢ Relative gene expressiis presented as the mean ratio of the fluoresdeteesity of 7-h developing biofilm to planktorcells. Each gene showed significant differentigdregsion p < 0.05)



