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Eymann et al., Proteomics 2004
A comprehensive proteome map of growing Bacillus subtilis cells.

Reference 2D electrophoresis map of ultracentrifuged cytosolic proteins of B. subtilis
separated in an ultra-zoom gel of pH gradient 5.5 � 6.7. Proteins were separated with 18-
cm-IPG strips and 2-DE gels were stained with Colloidal Coomassie Blue. Protein spots are
labelled with protein names according to the SubtiList database [1]. Theoretical Mr (x 103)
and pI scales are indicated.
[1] Moszer, I., Jones, L. M., Moreira, S., Fabry, C., Danchin, A., Nucleic Acids Res 2002, 30,
62-65.
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Figure 10 � web supplemental material
Eymann et al., Proteomics 2004
A comprehensive proteome map of growing Bacillus subtilis cells.

Reference 2D electrophoresis map of ultracentrifuged cytosolic proteins of B. subtilis
separated in an ultra-zoom gel of pH gradient 5.0 � 6.0. Proteins were separated with 18-
cm-IPG strips and 2-DE gels were stained with Colloidal Coomassie Blue. Protein spots are
labelled with protein names according to the SubtiList database [1]. Theoretical Mr (x 103)
and pI scales are indicated.
[1] Moszer, I., Jones, L. M., Moreira, S., Fabry, C., Danchin, A., Nucleic Acids Res 2002, 30,
62-65.
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Reference 2D electrophoresis map of ultracentrifuged cytosolic proteins of B. subtilis
separated in an ultra-zoom gel of pH gradient 5.0 � 4.0. Proteins were separated with
18-cm-IPG strips and 2-DE gels were stained with Colloidal Coomassie Blue. Protein
spots are labelled with protein names according to the SubtiList database [1].
Theoretical Mr (x 103) and pI scales are indicated.
[1] Moszer, I., Jones, L. M., Moreira, S., Fabry, C., Danchin, A., Nucleic Acids Res
2002, 30, 62-65.

Figure 11 � web supplemental material
Eymann et al., Proteomics 2004
A comprehensive proteome map of growing Bacillus subtilis cells.
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1

Table 4 - web supplementary material
Overview about all cytosolic proteins from exponentially grown B. subtilis cells identified after separation in the appropriate pI-ranges (4 -7; 4 � 5; 4.5 � 5.5; 5 � 6 and 5.5 � 6.7).

Eymann et al., Proteomics 2004
A comprehensive proteome map of growing Bacillus subtilis cells.
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 1 AbfA bg11900 alpha-L-arabinofuranosidase (EC 3.2.1.55) 56891 5.34 1 MS/MS
 2 AbrB bg10100 transcriptional pleiotropic regulator of transition state genes; syn

CpsX
10634 6.57 1,1* MS,MS/M

S,MS/MSH

 3 AccA bg12557 acetyl-CoA carboxylase (alpha subunit) 36178 6.09 2 MS 1 MS 1
 4 AccB bg11383 acetyl-CoA carboxylase (biotin carboxyl carrier subunit) (EC 6.4.1.2);

syn FabE, YqhW
17086 4.39 1 MS,MS/MS 1 MS

 5 AccC bg11384 acetyl-CoA carboxylase (biotin carboxylase subunit) (EC 6.4.1.2); syn
YqhX

49412 4.72 1 1 MS

 6 AccD bg13926 acetyl-CoA carboxylase (beta subunit); syn YttI 28726 5.34 1 MS 1 MS
 7 AckA bg10813 acetate kinase (EC 2.7.2.1) 42977 5.19 1 MS,MS/MS 2 MS 2 MS 1
 8 AdeC bg11044 adenine deaminase (EC 3.5.4.2); syn Ade, YzaD 62642 4.72 1 MS,MS/MS 1 MS 1 MS
 9 Adk bg10446 adenylate kinase (EC 2.7.4.3) 23972 4.45 1 MS 1 MS 2 MS, MS/MS 1
 10 AhpC bg11385 alkyl hydroperoxide reductase (small subunit) (EC 1.6.4.-) 20482 4.28 4 MS 5 MS 1 MS, MS/MS 2 2
 11 AhpF bg11204 alkyl hydroperoxide reductase (large subunit) (EC 1.6.99.3) 54705 4.71 2 MS 2 MS 3 MS,MS/MS 2
 12 AlaR bg12361 transcriptional regulator of the alaRT operon 18617 4.88 1 MS 1 MS, MS/MS 1 MS
 13 AlaS bg10049 alanyl-tRNA synthetase (EC 6.1.1.7) 97084 4.92 2 MS 2 MS 1
 14 AlaT bg12362 putative alanine transaminase; syn YugH 42150 5.11 1 MS 1
 15 Ald bg10468 L-alanine dehydrogenase (EC 1.4.1.1) 39525 5.12 1 MS 2 MS 2 MS 1
 16 AmhX bg11789 amidohydrolase (EC 3.5.1.-) 42370 6.12 1 MS 1 MS
 17 AmpS bg10986 aminopeptidase (EC 3.4.11.-) 56637 4.95 1 MS 1 MS, MS/MS 1
 18 AnsA bg10300 L-asparaginase (EC 3.5.1.1) 36298 4.45 1 MS 1 1
 19 AnsB bg10301 L-aspartase (EC 4.3.1.1) 52386 5.69 1 MS 2 MS 1
 20 Apt bg12568 adenine phosphoribosyltransferase (EC 2.4.2.7) 18732 4.70 1 MS,MS/MS,

MS/MSH
1 MS 1 MS/MSH, MS

 21 ArgB bg10193 N-acetylglutamate 5-phosphotransferase (EC 2.7.2.8) 27574 6.21 1 MS,MS/MS 2 MS,
MS/MS

1

 22 ArgC bg10191 N-acetylglutamate gamma semialdehyde dehydrogenase (EC
1.2.1.38)

37917 5.17 1 MS 1 MS, MS/MS 1 MS

 23 ArgD bg10194 N-acetylornithine aminotransferase (EC 2.6.1.11) 40735 5.93 1 MS 1 MS
 24 ArgF bg10197 ornithine carbamoyltransferase (EC 2.1.3.3) 34509 4.96 MS 1 MS, MS/MS 1 MS
 25 ArgG bg12570 argininosuccinate synthase (EC 6.3.4.5) 44657 5.03 2 MS 3 MS, MS/MS 2 MS 1
 26 ArgH bg12571 argininosuccinate lyase (EC 4.3.2.1) 51762 4.86 MS 2 MS 1
 27 ArgJ bg10192 ornithine acetyltransferase / amino-acid acetyltransferase (EC

2.3.1.35 and EC 2.3.1.1); syn ArgA, ArgE
43202 4.70 1 MS/MS MS/MSH 1 MS,

MS/MS
 28 ArgS bg11341 arginyl-tRNA synthetase (EC 6.1.1.19) 62549 5.11 1 MS 2 MS/MSH 1
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 29 AroA bg10375 3-deoxy-D-arabino-heptulosonate-7-phosphate synthase (EC
4.1.2.15) and chorismate mutase (EC 5.4.99.5)

39382 5.34 3 MS 2 3 MS 2

 30 AroB 6-11 bg10285 3-dehydroquinate synthase (EC 4.6.1.3) 40658 6.94 1 MS
 31 AroD bg11522 shikimate 5-dehydrogenase (EC 1.1.1.25) 30490 6.08 1 MS,MS/MS 1 MS
 32 AroE 6-11 bg10294 5-enolpyruvoylshikimate-3-phosphate synthase (EC 2.5.1.19) 45078 6.34 1 MS/MS
 33 AroF bg10284 5-enolpyruvoylshikimate-3-phosphate phospholyase, chorismate

synthase (EC 4.6.1.4)
40045 6.58 1 MS,MS/MS 1 MS

 34 Asd bg10783 aspartate semialdehyde dehydrogenase (EC 1.2.1.11) 37690 4.97 MS 1 MS,MS/MS 1 MS 1
 35 AsnB bg11831 asparagine synthetase (Ec 6.3.5.4); syn Asn 72488 5.62 1 MS MS
 36 AsnS bg10958 asparaginyl-tRNA synthetase (EC 6.1.1.22) 48920 5.12 1 MS 1 MS
 37 AspB bg11513 aspartate aminotransferase (EC 2.6.1.1) 42928 5.30 2 MS 1 MS 2 MS 2
 38 AspS bg12572 aspartyl-tRNA synthetase (EC 6.1.1.12) 65800 4.65 2 MS 3 MS 3 MS,MS/MS 2
 39 AtpA bg10819 ATP synthase alpha chain (EC 3.6.1.34) 54432 5.04 2 MS 3 MS 3 MS 2
 40 AtpC bg10822 ATP synthase epsilon chain (EC 3.6.1.34) 14069 5.26 1* MS,

MS/MSH
1 MS/MS

 41 AtpD bg10821 ATP synthase beta chain (EC 3.6.1.34) 51255 4.61 2 MS 3 MS 3 MS,MS/MS 2
 42 AtpF bg10817 ATP synthase (subunit b) (EC 3.6.1.34) 19064 4.92 1 MS
 43 AtpG bg10820 ATP synthase (subunit gamma) (EC 3.6.1.34) 31502 6.64 1 MS/MS
 44 AtpH a 6-11 bg10818 ATP synthase (subunit delta) (EC 3.6.1.34) 19838 9.57
 45 Bcd bg11723 leucine dehydrogenase in branched-chain fatty acid biosynthesis,

NADH-dependent decarboxylase inhibitor; syn Bkd
39833 4.94 MS 1 MS,MS/MS

 46 BioA bg11524 adenosylmethionine-8-amino-7-oxononanoate aminotransferase (EC
2.6.1.62)

49946 5.32 1 MS 1 2 MS 1

 47 BioB bg11525 biotin synthetase (EC 2.8.1.6) 36770 5.55 1 MS 1 MS
 48 BioD bg11526 dethiobiotin synthetase (EC 6.3.3.3) 25012 6.21 1 MS,MS/MS 1 MS,

MS/MS
 49 BioF bg11527 8-amino-7-oxononanoate synthase (EC 2.3.1.47) 42422 6.28 1 MS/MS
 50 BioI bg11528 cytochrome P450 enzyme (Ec 1.14.-.-) 44705 6.2 1 MS
 51 BioW bg11529 6-carboxyhexanoate-CoA ligase (EC 6.2.1.14) 29480 5.55 1 1 MS
 52 BkdAA bg10307 branched-chain alpha-keto acid dehydrogenase E1 subunit (2-

oxoisovalerate dehydrogenase alpha subunit); syn BfmB1a, BfmBAA,
Bkd (EC 1.2.4.4)

36177 4.78 1 MS 1 MS,MS/MS

 53 BkdAB bg10306 branched-chain alpha-keto acid dehydrogenase E1 subunit (2-
oxoisovalerate dehydrogenase beta subunit) (EC 1.2.4.4); syn
BfmBAB, Bkd

35700 4.79 1 MS,MS/MS 1 MS 1 MS, MS/MSH

 54 BkdB bg10305 branched-chain alpha-keto acid dehydrogenase E2 subunit
(lipoamide acyltransferase) (EC 2.3.1.-); syn BfmB2, BfmBB, Bkd

45674 5.30 1 MS 1 MS/MS

 55 Cah bg11919 cephalosporin C deacetylase (EC 3.1.1.41) 356533 5.42 1 1 MS
 56 CarA 6-11 bg10195 carbamoyl-phosphate transferase-arginine (subunit A) (EC 6.3.5.5);

syn Cpa
38901 6.21 1 MS 1

 57 CarB bg10196 carbamoyl-phosphate transferase-arginine (subunit B) (EC 6.3.5.5);
syn Cpa

112447 4.71 3 MS 2 MS 3 MS 2

 58 CcpA bg10376 transcriptional  regulator of carbon catabolite repression; syn AlsA,
GraR

36784 5.06 1 MS,MS/MSH 1 MS, MS/MS 1 MS

 59 CggR bg14085 transcriptional repressor of gapA; syn YvbQ 37225 5.68 1 MS/MS
 60 CheA bg10256 two-component sensor histidine kinase chemotactic signal modulator 74586 4.45 1 MS 1 MS
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(EC 2.7.3.-); syn CheN
 61 CheV bg10823 modulation of CheA activity in response to attractants 34479 4.62 1 MS 1 MS 1 MS
 62 CheW bg10692 modulation of CheA activity in response to attractants 17362 4.42 1 MS 1 MS 1 MS
 63 CheY bg10258 two-component response regulator involved in modulation of flagellar

switch bias; syn CheB
13169 4.75 1,1*

MS,MS/MSH
1 MS
/MSH

MS/MS

 64 CinA bg11374 competence-damage inducible protein; syn YmfO, YzlB 45375 5.40 1 MS 1
 65 CitB bg10478 aconitate hydratase (EC 4.2.1.3) 99136 4.90 4 MS 4 MS,MS/MS 2 MS 3 1
 66 CitG bg10384 fumarate hydratase (EC 4.2.1.2) 50365 5.47 1 MS 1
 67 CitZ bg10855 citrate synthase II (EC 4.1.3.7) 41569 5.45 1 MS 1
 68 ClpC bg10148 ATPase subunit of Clp protease; syn MecB 89927 5.75 2 MS 1 MS 3 MS 1 MS/MS 3
 69 ClpP bg19016 proteolytic subunit of Clp protease (EC 3.4.21.92) 21536 5.01 1 MS 3 MS, MS/MS 2 MS 1 1
 70 ClpX bg11387 ATP-dependent Clp protease ATP-binding subunit (class III heat-

shock protein)
46246 4.64 1 MS

 71 ClpY bg10967 two-component ATP-dependent protease [ClpQ]; syn CodX, HslU 52420 5.31 1 1 MS
 72 Cmk bg11004 cytidylate kinase (EC 2.7.4.14); syn JofC, YpfC 24948 5.00 1 MS 1 MS, MS/MS 1 MS
 73 CodY bg10968 pleiotropic transcriptional repressor 28862 4.75 1 MS,MS/MS 1 MS 1 MS
 74 ComA bg10381 two-component response regulator of late competence genes /

surfactin production; syn ComAA, SrfB
23982 4.76 1 1 MS

 75 ComEA bg10480 exogenous DNA-binding protein; syn ComD 21623 4.82 1 1 MS
 76 ComEB bg10481 late competence operon required for DNA binding and uptake; syn

ComD
20823 5.37 1 MS

 77 ComGA a bg10483 required for exogenous DNA-binding 40301 8.89
 78 ComK a bg11059 competence transcription factor (CTF) 22284 7.67
 79 Crh bg12403 catabolite repression HPr-like protein; syn YvcM 9189 4.70 1* MS/MSH

 80 Csd bg14009 probable cysteine desulfurase (EC 4.4.1.-); syn YurW 44761 5.20 MS 1 MS,MS/MS 1 MS
 81 CspB bg10824 cold shock protein B 7229 4.34 2,2* MS/MSH 2

MS/MS
H

1

 82 CspC bg11024 cold-shock protein 7119 4.52 1,1* MS/MSH

 83 CspD bg11531 cold shock protein 7173 4.31 2,2* MS/MSH 2 MS/MS 1
 84 CspR bg11802 rRNA methylase homolog; syn YgaR 18443 6.05 1 MS/MS 1 MS
 85 CssR bg14131 two-component response regulator involved in the control of cellular

responses to protein secretion stress; syn YvqA
26064 5.07 1 MS/MS 1

 86 Ctc bg10115 member of the family of L25P ribosomal proteins 21910 4.22 1 MS,MS/MS 1
 87 CysC bg13379 probable adenylylsulfate kinase; syn YlnC 22399 5.08 2 MS,MS/MS 2 MS, MS/MS 1 1
 88 CysH bg11930 phosphoadenosine phosphosulfate (EC 1.8.99.4) 26826 5.46 1 MS 1 MS
 89 CysK bg10136 cysteine synthetase A (EC 4.2.99.8) 32666 5.49 2 MS,MS/MS 1 MS 3 MS 1 1
 90 CysS bg10156 cysteinyl-tRNA synthetase (EC 6.1.1.16) ; syn SnpA 53741 5.07 1 MS/MS 1 MS 1 MS,

MS/MS
 91 DacA bg10074 penicillin-binding protein 5 (D-alanyl-D-alanine carboxypeptidase)

(EC 3.4.16.4)
48470 5.67 MS 1 MS

 92 DapA bg10785 dihydrodipicolinate synthase (EC 4.2.1.52) 30889 4.93 1 MS, MS/MS 2 MS, MS/MS 1 MS 1
 93 DapB bg11207 dihydrodipicolinate reductase (EC 1.3.1.26) 29337 5.06 1 MS, MS/MSH 1
 94 DapF bg14048 probable diaminopimelate epimerase; syn YutL 30718 4.51 1 MS
 95 DapG bg10784 aspartokinase I (alpha and beta subunits) (EC 2.7.2.4); syn LssD 42818 5.71 1 MS,MS/MS 1 MS 1
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 96 Dat bg13045 probable D-alanine aminotransferase (EC 2.6.1.21); syn YheM 31031 4.87 1 MS,MS/MS 1 MS/MS 1 MS
 97 Def bg11933 polypeptide deformylase (EC 3.5.1.31); syn YloK 17632 4.73 1

MS/MS
 98 DegU bg10393 two-component response regulator involved in degradative enzyme

and competence regulation; syn Iep, SacU
25719 5.60 1 MS 1 MS 1 MS/MS

 99 DeoD bg12581 purine nucleoside phosphorylase (EC 2.4.2.1) 25229 4.98 1 MS 1 MS, MS/MS 1 MS
 100 Dgk bg10079 deoxyguanosine kinase; syn YaaG 23999 5.78 1 MS
 101 DhaS bg12582 aldehyde dehydrogenase 53714 5.02 1 MS,MS/MS 1 1 MS
 102 DivIVA bg11835 required for initiation of cell division and septum formation 19197 4.85 2 MS 2 MS, MS/MS 1 MS 1
 103 DltA bg10551 D-alanyl-D-alanine carrier protein ligase (EC 6.3.2.-) 55641 4.93 1 MS 1 MS 1 MS
 104 DnaA bg10065 initiation of chromosome replication; syn DnaH, DnaJ, DnaK 50695 6.04 1 MS
 105 DnaJ a bg10665 heat shock protein, activation of DnaK 40689 7.92
 106 DnaK bg10664 Chaperone 65826 4.57 3 MS 5 MS 4 MS,MS/MS 2 2
 107 DnaN bg10066 DNA polymerase III (beta subunit) (EC 2.7.7.7); syn DnaG, DnaK 41945 4.72 1 MS
 108 DnaX bg10083 DNA polymerase III (gamma and tau subunits) (EC 2.7.7.7); syn

DnaH
62532 5.49 1 MS

 109 Dps bg12584 DNA-protecting protein confers unspecific oxidative stress resistance 16451 4.44 2 MS,MS/MS 2 MS 1 MS/MS 1
 110 Dra bg10983 deoxyribose-phosphate aldolase (EC 4.1.2.4) 22064 4.93 1 MS,MS/MS 1 MS, MS/MS
 111 Drm bg11331 Phosphopentomutase (EC 5.4.2.7); syn YqkN 43768 4.97 2 MS,MS/MS 1
 112 Dxr bg13409 probable 1-deoxy-D-xylulose-5-phosphate reductoisomerase; syn

YluB
43123 5.80 1 MS

 113 Efp bg11460 elongation factor P; syn YqgF, YqhU 20309 4.84 2 MS,MS/MS 2 MS, MS/MSH 1 1
 114 Eno bg10899 enolase (EC 4.2.1.11) 46418 4.49 4 MS, MS/MS 4 MS 3 MS,MS/MS 3 1
 115 Era a bg11188 GTP binding protein; syn Bex, YqfH 33922 8.38
 116 FabD bg11836 Malonyl CoA-acyl carrier protein transacylase (EC 2.3.1.39) fatty acid

synthesis
33880 4.51 1 MS,MS/MS 2 MS 2 MS,MS/MS 1

 117 FabF bg13128 beta-ketoacyl-acyl carrier protein synthase II; syn YjaY 43842 4.77 1 MS 1 MS
 118 FabG a**

6-11
bg11535 3-ketoacyl-acyl carrier protein reductase (EC 1.1.1.100) fatty acid

synthesis; syn YlpF
26132 8.09 1 MS/MS

 119 FabHA bg13127 beta-ketoacyl-acyl carrier protein synthase III (EC 2.3.1.41); syn YjaX 33577 5.04 1 MS,MS/MS 1 MS,MS/MS 1 MS
 120 FabHB bg13048 beta-ketoacyl-acyl carrier protein synthase III; syn YhfB (EC 2.3.1.41) 35269 5.68 1 MS 1
 121 FabI bg13152 enoyl-acyl-carrier protein reductase; syn YjbW 27723 5.6 2 MS 2 MS 1 MS 1
 122 FabL bg12221 enoyl-acyl carrier protein reductase (EC 1.3.1.9); syn YfhR, YgaA 27028 5.97 1 MS,MS/MS 1 MS,

MS/MS
 123 FbaA bg10412 fructose-1,6-bisphosphate aldolase (EC 4.1.2.13) 30248 5.03 1 MS 1 3 MS, MS/MS 1 MS 1 1
 124 Ffh a bg10830 signal recognition particle 49376 9.42
 125 FlgE bg10249 flagellar hook protein; syn FlgG 27318 4.73 1 MS,MS/MS 1 MS 1 MS, MS/MS
 126 FlgK bg10401 flagellar hook-associated protein 1 (HAP1) 54185 4.38 1 1 MS MS
 127 FliD bg10921 flagellar hook-associated protein 2 (HAP2) 54335 4.80 1 MS 1 MS 1
 128 FliG bg10241 flagellar motor switch protein; syn FlaA15 38035 4.46 1 MS 1 1 MS,MS/MS
 129 FliM bg10251 flagellar motor switch protein 37373 4.69 1 MS
 130 FliY bg10252 flagellar motor switch protein; syn CheD 40894 4.12 1 MS 1 MS
 131 Fmt bg11937 methionyl-tRNA formyltransferase (EC 2.1.2.9); syn YloL 34480 5.62 1 1 MS 1 MS
 132 FolD bg11711 methylenetetrahydrofolate dehydrogenase (EC 1.5.1.5) and

methenyltetrahydrofolate cyclohydrolase (EC 3.5.4.9)
30534 5.60 2 MS,MS/MS 1 MS,MS/MS 2 MS 1 MS/MS 1
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 133 Frr bg12587 ribosome recycling factor 20621 5.33 1 MS 1 MS,MS/MS 1 MS
 134 FtsA bg10231 required for septum formation during sporulation; syn SpoIIN 47940 5.09 1 MS,MS/MS
 135 FtsE a 6-11 bg12590 cell division ATP binding-protein 25472 8.42
 136 FtsY bg11539 signal recognition particle; syn Srb 36187 5.08 1 1 MS,MS/MS 1
 137 FtsZ bg10232 cell division initiation protein 40195 4.81 1 MS 1 MS
 138 FusA bg11939 elongation factor of translation; syn Fus 76360 4.62 4 MS 5 MS 3 MS 1 MS 2 2
 139 GalE bg11837 UDP-glucose 4-epimerase (EC 5.1.3.2) 36852 4.78 1 MS,MS/MS 1 MS 2 MS, MS/MS
 140 GamA bg12746 putative glucosamine-6-phosphate isomerase; YbfT 27140 5.79 1 MS/MS
 141 GapA bg10827 glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12); syn Gap 35676 5.03 4 MS,MS/MS 4 MS,MS/MS 3 MS 2 2
 142 GatA bg12829 glutamyl-tRNA(Gln) amidotransferase (subunit A); syn YedB, YerM 52497 5.24 1 MS 2 MS, MS/MS 2 MS 1

 143 GatB bg12840 glutamyl-tRNA(Gln) amidotransferase (subunit B); syn YerN 53240 4.90 1 MS 1 3 MS,MS/MS 2
 144 GatC bg12838 glutamyl-tRNA(Gln) amidotransferase (subunit C); syn YedA, YerL 10721 4.60 1

MS/MS
H

 145 GcaD bg10113 UDP-N-acetylglucosamine pyrophosphorylase (EC 2.7.7.23) 49290 5.65 1 MS 1
 146 Gcp bg12202 probable O-sialoglycoprotein endopeptidase; syn YdiE 36686 5.02 1 MS 1
 147 GcvT bg11509 probable aminomethyltransferase; syn YqhI 39622 5.73 1 MS,MS/MS 1 MS
 148 Gid bg11008 glucose-inhibited division protein; syn YlyC 47899 5.77 1 MS,MS/MS 1 MS
 149 GidA bg10059 glucose-inhibited division protein 69575 6.33 1 MS 1 MS
 150 GlmS bg10948 L-glutamine-D-fructose-6-phosphate amido transferase (EC 2.6.1.16) 65163 4.8 1 MS 2 MS 3 MS,MS/MS 2
 151 GlnA bg10425 glutamine synthetase (EC 6.3.1.2) 50113 4.87 3 MS 3 MS,MS/MS 2 1
 152 GlpK bg10187 glycerol kinase (EC 2.7.1.30) 54910 4.98 1 MS 1 MS/MS
 153 GltA bg10811 glutamate synthase (large subunit) (EC 1.4.1.13) 168613 5.47 2 MS 1 1
 154 GltB a** 6-

11
bg12594 glutamate synthase (small subunit) (EC 1.4.1.13) 54780 7.7  MS 1 MS/MS 1

 155 GltC bg10810 transcriptional activator of the glutamate synthase operon 33867 5.62 1 MS MS
 156 GltX bg10154 glutamyl-tRNA synthetase (EC 6.1.1.17) 55555 5.02 2 MS 2 MS,MS/MS 2 MS 1
 157 GlyA bg10944 serine hydroxymethyl transferase (EC 2.1.2.1) 45328 5.48 3 MS,MS/MS 4 MS 2
 158 GlyQ bg11657 glycyl-tRNA synthetase (alpha subunit) (EC 6.1.1.14); syn YqfJ 33826 4.8 1 MS 1 MS
 159 GlyS bg11658 glycyl-tRNA-synthetase beta chain (EC 6.1.1.14) 76051 4.97 1 MS 3 MS,MS/MS 2 MS 1
 160 Gmk bg13386 guanylate kinase (EC 2.7.4.8); syn YloD 23072 4.62 1 MS 1 MS 1 MS
 161 GoxB bg13147 glycine oxidase (EC 1.5.3.1); syn YjbR 40778 5.90 1 MS,MS/MS
 162 GpsA bg11366 NAD(P)H-dependent glycerol-3-phosphate dehydrogenase (EC

1.1.1.94)
37279 6.23 1 MS/MS

 163 GreA bg19019 transcription elongation factor 17129 4.48 1 MS 1 MS 1 MS/MSH

 164 GroEL bg10423 chaperone 57252 4.53 6 MS,MS/MS 7 MS 4 MS,MS/MS 2 4
 165 GroES bg10422 chaperone 10038 4.6 1,2*

MS,MS/MSH
3
MS/MS
H

1 MS/MS 2

 166 GrpE bg10663 chaperone 21537 4.26 1 MS,MS/MS 1 MS
 167 GsaB bg11943 glutamate-1-semialdehyde aminotransferase (EC 5.4.3.8) 46039 5.64 1 1 MS,

MS/MSH

 168 GsiB bg10826 general stress protein, similar to plant desiccation proteins 13657 5.15 1 MS,MS/MS,
MS/MSH

1 MS/MS 1 MS
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 169 GtaB bg10402 UDP-glucose pyrophosphorylase (EC 2.7.7.9.) 32917 4.91 1 MS,MS/MS 2 MS,MS/MS 1 MS 1
 170 GuaA bg10647 GMP synthetase (EC 6.3.5.2) 57782 4.75 2 MS 4 MS 3 MS 1 1
 171 GuaB bg10073 inosine-5'-monophosphate dehydrogenase (EC 1.1.1.205) 52824 6.17 4 MS 1 MS 3 MS/MS 3
 172 GudB bg11435 glutamate dehydrogenase, expressed under all growth conditions but

intrinsically inactive
47048 5.58 1 MS 1 MS

 173 GyrB bg10070 DNA gyrase (subunit B) (EC 5.99.1.3); syn NovA 71324 5.38 1 MS
 174 Hag bg10655 flagellin 32472 4.78 3 MS,MS/MS 2 MS 4 MS,MS/MS 3
 175 Hbs a 6-11 bg10276 non-specific DNA-binding protein HbsU; syn DbpA 9746 9.50
 176 HemAT bg13066 haem-based aerotactic transducer; syn YhfV 48604 5.44 1 MS,MS/MS 1 MS
 177 HemH bg10430 Ferrochelatase (EC 4.99.1.1); syn HemF 35194 4.62 1 1

MS/MS,MS/M
SH

 178 HemL bg10345 glutamate-1-semialdehyde 2,1-aminotransferase (Ec 5.4.3.8); syn
HemK

46286 5.06 1 MS,MS/MS 1 MS

 179 HisA bg12597 phophoribosylformimino-5-aminoimidazole carboxamide ribotide
isomerase (EC 5.3.1.16)

26379 4.84 1 MS,MS/MS 1 MS,MS/MS

 180 HisB bg12598 imidazoleglycerol-phosphate dehydratase (EC 4.2.1.19) 21403 5.6 1 MS 1
MS,MS/
MSH

1 MS

 181 HisC bg10292 histidinol-phosphate aminotransferase / tyrosine and phenylalanine
aminotransferase (EC 2.6.1.5); syn AroJ

39927 5.00 1 MS 1 MS/MS 1 MS

 182 HisD bg12599 histidinol dehydrogenase (EC 1.1.1.23) 46094 4.78 1 MS 1 MS 1 MS,MS/MS
 183 HisF bg12600 HisF cyclase-like protein 27144 5.24 1 MS 1 MS,

MS/MSH
1

 184 HisG bg12601 ATP phosphoribosyltransferase (EC 2.4.2.17) 23474 4.53 1 MS 1 MS 1 MS,MS/MS
 185 HisH bg12602 amidotransferase (EC 2.4.2.-) 23156 5.72 1 MS/MS 1 MS

/MSH
1 MS

 186 HisI bg12603 phosphoribosyl AMP cyclohydrolase (EC 3.5.4.19) and
phosphoribosyl ATP pyrophosphohydrolase (EC 3.6.1.31)

23754 4.63 1 MS,MS/MS 1 MS 1 MS,MS/MS 1

 187 HisS bg12605 histidyl-tRNA synthetase (EC 6.1.1.21) 47968 5.23 1 MS 1 MS,MS/MS 1 MS
 188 HisZ bg12606 histidyl-tRNA synthetase 43344 5.15 1 1 MS,MS/MS 1 MS
 189 Hom bg19582 homoserine dehydrogenase (EC 1.1.1.3) 473312 4.90 2 MS,MS/MS 2 MS,MS/MS 1 1
 190 Hpr bg10659 transcriptional repressor of sporulation and extracellular proteases

genes; syn CatA, ScoC
23566 5.19 1 MS/MS 1 MS/MS 1 MS

 191 HprK bg14125 HPr kinase (phosphorylation of HPr and Crh proteins at Ser46); syn
PtsK, YvoB

34547 4.91 1 MS 1 MS 1 MS

 192 HprT bg10131 hypoxanthine-guanine phosphoribosyltransferase (EC 2.4.2.8) 20095 4.60 1 MS,MS/MS 1 1 MS,
MS/MSH

 193 HtpG bg11359 class IV heat-shock protein; syn YxbB 72078 4.67 1 MS,MS/MS 3 MS 3 MS 2
 194 HxlA bg11183 3-hexulose-6-phosphate synthase; syn YckG 22426 4.56 1 MS 1 MS 1 MS,

MS/MS
 195 Icd bg10856 isocitrate dehydrogenase (EC 1.1.1.42); syn CitC 46255 4.83 2 MS 2 MS 3 MS,MS/MS 2
 196 IleS bg11792 isoleucyl-tRNA synthetase (EC 6.1.1.5) 104584 5.19 2 MS 2 1 1
 197 IlvA bg10673 threonine dehydratase (EC 4.2.1.16) 46490 5.54 1 MS
 198 IlvB bg10670 acetolactate synthase (large subunit) (EC 4.1.3.18) 62417 5.19 2 MS  6 MS,MS/MS 3 MS 4 1
 199 IlvC bg10672 ketol-acid reductoisomerase (EC 1.1.1.86) 37302 5.37 3 MS 2 5 MS 4
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 200 IlvD bg11532 dihydroxy-acid dehydratase (EC 4.2.1.9) 59376 5.31 2 MS 2 MS/MS 2 MS 1
 201 IlvH a 6-11 bg10671 acetolactate synthase (acetohydroxy-acid synthase) (small subunit)

(EC 4.1.3.18) ; syn IlvN
19309 10.3

 202 InfB bg10268 initiation factor IF-2 78352 5.19 2 MS 1 MS 1 1
 203 InfC a 6-11 bg11944 translation initiation factor IF3 19588 10.3
 204 IolH bg11123 myoinositol catabolism; syn YxdG 33370 4.99 MS 1 MS 1
 205 IolS bg11363 similar to auxin-induced protein of common tobacco, similar to

oxidoreductases; syn YxbF
35014 5.38 1 MS MS/MSH 1 MS

 206 IspE bg10109 probable 4-diphosphocytidyl-2-C-methyl-D-erythritol kinase (EC
2.7.1.-); syn YabH

31567 6.35 1 MS/MS

 207 Jag a 6-11 bg10061 SpoIIIJ-associated protein 23016 10.04
 208 KatA bg10849 catalase 1 (EC 1.11.1.6) 54567 6.15 1 MS, MS/MS 1 MS 1 MS
 209 KatE bg11102 catalase 2 (EC 1.11.1.6); syn KatB 77309 5.85 1 MS
 210 KduI bg11401 5-keto-4-deoxyuronate isomerase (EC 5.3.1.17) 30983 5.12 1 MS/MS
 211 KipI bg11231 inhibitor of KinA; syn YcsJ 26572 4.66 1 1 MS/MSH

 212 KsgA bg10105 dimethyladenosine transferase (EC 2.1.1.-) 32569 5.71 1 MS
 213 LeuA bg11948 2-isopropylmalate synthase (EC 4.1.3.12) 56742 5.66 3 MS 2 MS 1 1
 214 LeuB bg10675 3-isopropylmalate dehydrogenase (EC 1.1.1.85) 39787 4.74 2 MS 3 MS 3 MS,MS/MS 1 1
 215 LeuC bg11949 3-isopropylmalate dehydratase (large subunit) (EC 4.2.1.33) 52225 6.13 2 MS 1 MS 1 MS/MS 1
 216 LeuD bg11950 3-isopropylmalate dehydratase (small subunit) (EC 4.2.1.33) 22876 4.58 1 MS 1 1 MS
 217 LeuS bg10676 leucyl-tRNA synthetase (EC 6.1.1.4) 91351 4.86 2 MS 2 MS, MS/MSH 1
 218 LexA bg10678 transcriptional repressor of the SOS regulon; syn DinR 22704 5.16 1 MS/MS 1 MS 1
 219 LigA bg12835 DNA ligase (NAD-dependent); syn Lig, YerG 74694 4.71 1 1 MS 1 MS
 220 LonA bg10338 class IV heat-shock ATP-dependent Lon protease (EC 3.4.21.53) 86418 5.77 1 MS
 221 LpdV bg11725 probable branched-chain alpha-keto acid dehydrogenase E3 subunit

(dihydrolipoamide dehydrogenase); syn Bkd, YqiV
48510 4.89 1 MS 1 MS,

MS/MS
1

 222 LuxS bg13866 probable autoinducer-2 production protein; syn YtjB 17571 5.17 1 MS/MS 1 MS/MS 1
 223 LysA bg10510 diaminopimelate decarboxylase (EC 4.1.1.20) 48411 5.01 1 MS 1 MS/MS 1 MS
 224 LysCα bg10350 aspartokinase II (alpha subunit) (EC 2.7.2.4) (LysC aa 1 - 408) 43646 4.64 1 MS 1 MS 1 MS,MS/MS 1
 225 LysCß aspartokinase II (beta subunit) (LysC aa 246 - 408) 1 MS,MS/MS 1 1 MS/MSH

 226 LysS bg10144 lysyl-tRNA synthetase (EC 6.1.1.6) 57370 5.03 1 MS 1 MS,MS/MS
 227 LytC a bg10407 N-acetylmuramoyl-L-alanine amidase (major autolysin) (EC 3.5.1.28) 52458 10.1
 228 Maf bg10324 septum formation 21150 5.71 1 1 MS 1 MS
 229 MalA bg11839 6-phospho alpha glucosidase (EC 3.2.1.122); syn GlvA, GlvG 50384 4.74 1 MS
 230 Map 6-11 bg10447 methionine aminopeptidase (EC 3.4.11.18) 27260 6.39 1 MS/MS
 231 Mbl bg10916 MreB-like protein, similar to MreB morphogene of E. coli 35705 6.67 1 MS 1 MS 1 MS
 232 Mdh bg11386 malate dehydrogenase (EC 1.1.1.37); syn CitH 33490 4.73 3 MS 2 MS 3 MS,MS/MS 2
 233 MenB bg10686 dihydroxynapthoic acid synthetase (EC 4.1.3.36) 29748 5.34 3 MS,MS/MS 4 MS 3 MS 3
 234 MenF bg10682 menaquinone-specific isochorismate synthase (EC 5.4.99.6); syn

EntC, IcsM
52646 4.71 1 MS

 235 MenH a 6-

11
bg10280 menaquinone biosynthesis methyltransferase (EC 2.1.1.-); syn

GerCB, MenG
26428 8.17

 236 MetA bg11534 homoserine O-succinyltransferase (EC 2.3.1.46); syn MetB 25852 6.41 1 MS,MS/MS
 237 MetE bg12616 cobalamine-independent methionine synthase 86641 4.84 5 MS,MS/MS 2 MS 8 MS,MS/MS 1 MS 5 3
 238 MetK bg11840 S-adenosylmethionine synthetase (EC 2.5.1.6) 43882 5.03 1 MS 3 MS,MS/MS 2 MS 1 1
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 239 MetS bg10101 methionyl-tRNA synthetase (EC 6.1.1.10) 76007 4.96 2 MS 2 MS 1 MS 1
 240 MgsA bg11211 probable methylglyoxal synthase (EC 4.2.99.11); syn YpjF, JojF 14987 4.92 1* MS/MS
 241 MinD bg10330 cell-division inhibitor (septum placement); syn DivIVB1 29256 4.98 1 MS,MS/MS 1 MS 1 MS
 242 MntB a bg13852 manganese ABC Transporter (ATP binding protein); syn YtgB 27733 9.41
 243 MlpA bg10779 mitochondrial processing peptidase-like; syn YmxG 45801 5.28 1 MS 1 MS
 244 MoaE bg12620 molybdopterin converting factor (subunit 2) 17639 4.75 1 MS/MS
 245 MoeA bg12623 molybdopterin biosynthesis protein 46457 5.61 1 1 MS
 246 MreB bg10326 cell-shape determining protein; syn DivIVB 35790 4.90 1 MS/MS
 247 MrgA bg10864 DNA binding protein 17190 4.60 1,1*

MS,MS/MS
1 1

 248 Mtn bg13800 methylthioadenosine nucleosidase; syn YrrU 25116 4.84 1 MS 1 MS/MS 1
 249 MtrA 6-11 bg10277 GTP cyclohydrolase I (EC 3.5.4.16) 21074 6.34 1 MS,MS/MS 1 MS/MS
 250 MurAA bg11955 UDP-N-acetylglucosamine 1-carboxyvinyl transferase (EC 2.5.1.7) 46537 5.45 1 MS 1 MS 2 MS 1
 251 MurAB bg10414 UDP-N-acetylglucosamine 1-carboxyvinyltransferase; syn LssF,

MurZ (EC 2.5.1.7)
45853 5.83 1 MS 1 MS 1

 252 MurB bg10228 UDP-N-acetylenolpyruvoylglucosamine reductase (EC 1.1.1.158);
syn YlxC

32655 6.09 1 MS,MS/MS 1 MS
MS/MS

 253 MurC bg10973 UDP-N-acetylmuramate-alanine ligase (EC 6.3.2.8); syn YtxF 48202 5.31 1 MS 1 MS 1 MS
 254 MurD bg10225 UDP-N-acetylmuramoylalanyl-D-glutamate ligase (EC 6.3.2.9) 49487 5.57 1 1 MS
 255 MurE bg10223 UDP-N-acetylmuramoylalanyl-D-glutamate-2,6-diaminopimelate

ligase (EC 6.3.2.13)
54157 5.56 1 MS 1 MS

 256 MurF bg12084 UDP-N-acetylmuramoylalanyl-D-glutamyl-2,6-diaminopimelate-D-
alanyl-D-alanine ligase (EC 6.3.2.15); syn YdbQ

49558 5.34 1 MS

 257 MurG a bg10227 UDP-N-acetylglucosamine-N-acetylmuramyl-
(pentapeptide)pyrophosphoryl-undecaprenol    N-acetylglucosamine
transferase (EC 2.7.8.13)

39820 9.57

 258 NadA bg12629 quinolinate synthetase 41333 5.72 1 MS,MS/MS 1 MS
 259 NadB 6-11 bg10867 L-aspartate oxidase (EC 1.4.3.16) 58068 6.44 1 MS
 260 NadC bg10868 nicotinate-nucleotide pyrophosphorylase (EC 2.4.2.19); syn YrxB 31240 5.18 2 MS/MS 1 1 MS 1
 261 NadE bg10694 NH3 dependent NAD+ synthetase (EC 6.3.5.1) 30244 4.89 1 MS,MS/MS 2 MS,MS/MS 1 MS 1
 262 Nap bg11957 carboxylesterase NA (EC 3.1.1.1) 33800 5.80 1 1 MS
 263 Ndk bg10282 nucleoside diphosphate kinase (EC 2.7.4.6) 16816 5.57 1,2* MS

MS/MSH
1 1

 264 NfrA bg10589 FMN-containing NADPH-linked nitro/flavin reductase; syn YwcG 28170 5.73 1 MS/MS
 265 Nin bg10839 inhibitor of the DNA degrading activity of NucA; syn ComJ 14856 4.92 1 2 MS 2 MS, MS/MSH 1 MS 1
 266 NrdE bg11404 ribonucleoside-diphosphate reductase (major subunit) (EC 1.17.4.1) 80502 5.93 1 MS 1 MS 1 MS
 267 NrdF bg11405 ribonucleoside-diphosphate reductase (minor subunit) (EC 1.17.4.1) 28222 4.66 1 1 MS 1 MS
 268 NudF bg11762 ADP-ribose pyrophosphatase (EC 3.6.1.13); syn YqkG 20835 4.59 1 MS 1 MS 1 MS,MS/MS
 269 NusA bg10265 transcription termination 41567 4.58 1 MS,MS/MS 1 MS 1
 270 NusG bg10162 transcription antitermination factor 19982 5.25 1 MS 1 MS,MS/MSH 1 MS
 271 Obg bg10337 GTP-binding protein involved in initiation of sporulation (Spo0A

activation)
47526 4.86 1 MS 1

 272 OdhA bg10272 2-oxoglutarate dehydrogenase (E1 subunit) (EC 1.2.4.2) 105540 5.87 4 MS 1 MS 2 MS 2 1
 273 OdhB bg10273 2-oxoglutarate dehydrogenase (E2 subunit) (EC 2.3.1.61) 45827 4.86 3 MS 2 MS 1 1 1
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 274 OppA bg10771 oligopeptide ABC transporter (binding protein) (initiation of
sporulation, competence development); syn Spo0KA

61318 5.72 MS 1 MS/MS

 275 OppD bg10774 oligopeptide ABC transporter (ATP-binding protein) (initiation of
sporulation, competence development); syn Spo0KD

39607 6.03 1 MS/MS 1 MS

 276 OpuAA bg11370 glycine betaine ABC transporter (ATP-binding protein) 46276 5.11 1 MS/MS 1 MS/MS
 277 OpuCA 6-

11
bg12637 ATPase, part of the osmoprotectant transporter 43088 6.55 1 MS/MS

 278 PanB bg11519 ketopantoate hydroxymethyl transferase (EC 2.1.2.11) 29607 5.28 1 MS/MS 1 MS 1 MS
 279 PanC bg11520 pantothenate synthetase (EC 6.3.2.1) 31806 4.63 1 1 MS 1 MS,MS/MS
 280 PatA bg10205 Aminotransferase (EC 2.6.1.-); syn Uat 43289 6.00 MS/MS 1 MS 1 MS
 281 PbpE bg10390 penicillin-binding protein 4* (spore cortex) 51272 4.84 1 MS 1
 282 PckA bg11841 phosphoenolpyruvate carboxykinase (EC 4.1.1.49); syn Ppc 58129 5.12 1 1 MS,MS/MS
 283 PcrA bg12834 ATP-dependent DNA helicase; syn YerF 83368 5.77 1 MS/MS
 284 PdhA bg10207 pyruvate dehydrogenase (E1 alpha subunit) (EC 1.2.4.1) 41390 5.84 2 MS,MS/MS 2 MS 1 MS/MS 1
 285 PdhB bg10208 pyruvate dehydrogenase (E1 beta subunit) (EC 1.2.4.1) 35320 4.55 2 MS 2 MS 2 MS,MS/MS 1
 286 PdhC bg10209 pyruvate dehydrogenase (dihydrolipoamide acetyltransferase E2

subunit) (EC 2.3.1.12)
47376 4.86 2 MS,MS/MS 3 MS,MS/MS 2

 287 PdhD bg10210 dihydrolipoamide dehydrogenase E3 subunit of both pyruvate
dehydrogenase and 2-oxoglutarate dehydrogenase complexes (EC
1.8.1.4)

49567 4.76 3 MS 1 MS 3 MS,MS/MS 2

 288 PfkA bg12644 6-phosphofructokinase (EC 2.7.1.11) 34100 6.14 2 MS 2 MS
MS/MS

1

 289 Pgi bg12366 glucose-6-phosphate isomerase (EC 5.3.1.9); syn YugL 50362 4.85 1 MS,MS/MS 2 MS,MS/MS 1
 290 Pgk bg11062 phosphoglycerate kinase (EC 2.7.2.3) 42030 4.77 2 MS 2 MS 2 MS 1
 291 Pgm bg10898 phosphoglycerate mutase (EC 5.4.2.1) 56140 5.21 2 MS 3 MS,MS/MS 2 MS 1
 292 PheA bg10914 prephenate dehydratase (EC 4.2.1.51) 31750 5.89 1 MS
 293 PheS bg10874 phenylalanyl-tRNA synthetase (alpha subunit) (EC 6.1.1.20) 38518 5.08 1 MS 1 MS,MS/MS 2 MS 1
 294 PheT bg10875 phenylalanyl-tRNA-synthetase beta chain (EC 6.1.1.20) 87756 4.86 2 MS 3 MS,MS/MSH 1
 295 PhoD a bg11174 phosphodiesterase/alkaline phosphatase D (EC 3.1.4.1) 62657 8.39
 296 PhoH bg11337 phosphate starvation-induced protein; syn YqfE 35416 6.12 1 MS
 297 PhoP bg10363 two-component response regulator involved in phosphate regulation 27534 5.07 1 MS/MS
 298 PlsX bg11843 involved in fatty acid/phospholipid synthesis; syn YlpD 35607 5.49 1 MS 1 MS MS
 299 Pmi bg10454 mannose-6-phosphate isomerase (EC 5.3.1.8); syn YvyI 35273 4.98 1 MS/MS
 300 PnbA bg11844 para-nitrobenzyl esterase (EC 3.1.1.1); syn EstB 53819 4.78 1 1 MS
 301 PnpA bg11491 polynucleotide phosphorylase (PNPase) (EC 2.7.7.8) 77280 4.89 2 MS 3 MS,MS/MS 2
 302 PpaC bg10014 inorganic pyrophosphatase (EC 3.6.1.1); syn YybQ 33834 4.51 2 MS,MS/MS 3 MS 2 MS,MS/MS 1 1
 303 PpiB bg10512 peptidyl-prolyl isomerase (EC 5.2.1.8) 15115 5.47 1,2*

MS,MS/MSH
1 1

 304 PrfB bg10742 peptide chain release factor 2 41913 4.85 1 1 MS,MS/MS
 305 PrkA bg10804 serine protein kinase 72707 5.46 2 MS 1
 306 ProA bg10964 gamma-glutamyl phosphate reductase (EC 1.2.1.41) 45175 5.10 1 MS/MS 1 MS
 307 ProG bg10841 pyrroline-5-carboxylate reductase (EC 1.5.1.2); syn YkeA, YzcA 30051 4.91 1 MS/MS
 308 ProI 6-11 bg11744 pyrroline-5-carboxylate reductase (EC 1.5.1.2); YqjO 30244 6.70 1 MS/MS
 309 ProS bg12659 prolyl-tRNA synthetase 63131 5.01 2 MS 2 MS,MS/MS 1 MS 1
 310 Prs bg10114 phosphoribosyl pyrophosphate synthetase (EC 2.7.6.1); syn KprS 34714 5.90 1 MS,MS/MS 1 MS 2 MS 1
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 311 PspA Bg12797 phage shock protein A homolog; syn YdjF 24991 5.78 1 MS
 312 Pta bg10634 phosphate acetyltransferase (EC 2.3.1.8.) 34636 4.65 1 MS 1 MS 1 MS
 313 Ptb a 6-11 bg11722 probable phosphate butyryltransferase (Ec 2.3.1.19); syn Bkd, YqiS 31620 7.94
 314 PtsH bg10200 phosphocarrier protein of phosphotransferase system 9051 4.58 1,2*

MS,MS/MSH
2
MS/MS
H

1 MS/MSH 1

 315 PtsI bg10201 phosphotransferase system (PTS) enzyme I (EC 2.7.3.9) 62904 4.59 1 MS 3 MS 2 MS 2
 316 PucD bg13989 xanthine dehydrogenase, syn YurC 80248 5.75 1 MS
 317 PunA bg11330 purine nucleoside phosphorylase (EC 2.4.2.1); syn Pnp, YqkO 28976 4.86 1 MS,MS/MS 1 MS,MS/MS
 318 PurA bg10002 adenylosuccinate synthetase (EC 6.3.4.4) 47509 5.46 2 MS 3 MS 2
 319 PurB bg10702 adenylosuccinate lyase (EC 4.3.2.2) 49320 5.82 2 MS 2 MS 1 MS 1
 320 PurC bg10703 phosphoribosyl aminoimidazole-succinocarboxamide synthetase (EC

6.3.2.6)
27311 4.88 2 MS 1 MS 1 MS 1

 321 PurD bg10711 phosphoribosyl glycinamide synthetase (EC 6.3.4.13) 45118 4.60 1 MS 2 MS 2 MS,MS/MS 1
 322 PurE bg10700 phosphoribosylaminoimidazole carboxylase I (EC 4.1.1.21) 17031 5.20 1,1*

MS,MS/MS,MS
/MSH

1 MS/MS 1

 323 PurF bg10707 glutamine phosphoribosyl pyrophosphate amidotransferase (EC
2.4.2.14); syn PurB

51453 5.87 2 MS,MS/MS 1 MS 1 MS 1

 324 PurH bg10710 phosphoribosyl aminoimidazolecarboxamide formyltransferase (EC
2.1.2.3) and IMP cyclohydrolase (EC 3.5.4.10)

55571 5.13 2 MS,MS/MS 4 MS,MS/MS 3 MS 3

 325 PurK bg10701 phosphoribosylaminoimidazole carboxylase II (EC 4.1.1.21) 42004 5.12 1 1 MS 1 MS
 326 PurL bg10705 phosphoribosylformylglycinamidine synthetase II (EC 6.3.5.3) 80105 4.55 2 MS 4 MS 3 MS,MS/MS 2 1
 327 PurM bg10708 phosphoribosylaminoimidazole synthetase (EC 6.3.3.1) 36896 4.59 1 MS 1 MS 1 MS,MS/MS
 328 PurN bg10709 phosphoribosylglycinamide formyltransferase (EC 2.1.2.2) 21631 6.18 1 1 MS 1MS

MS/MS
 329 PurQ bg10706 phosphoribosylformylglycinamidine synthetase I (EC 6.3.5.3) 24636 4.63 1 1 MS 1 MS,MS/MSH

 330 PurR bg10110 transcriptional repressor of the purine operons; syn YabI 31076 5.77 1 MS,MS/MS 1 MS
 331 PurS bg10704 required for phosphoribosylformylglycinamidine synthetase activity;

syn YexA
9618 4.59 2,2* MS/MSH 2

MS/MS
H

1 MS/MS 1

 332 PycA bg12660 pyruvate carboxylase (EC 6.4.1.1) 127721 5.41 3 MS 2 MS 1 MS 2
 333 Pyk bg12661 pyruvate kinase (EC 2.7.1.40); syn PykA 61999 4.88 2 MS 2 MS 1
 334 PyrAA bg10715 carbamoyl-phosphate synthetase (glutaminase subunit) (EC 6.3.5.5) 39961 5.82 2 MS,MS/MS 1 MS 1 MS/MS 1
 335 PyrAB bg10716 carbamoyl-phosphate synthetase (catalytic subunit) (EC 6.3.5.5) 117440 4.78 1 MS 3 MS,MS/MS 2
 336 PyrB bg10713 aspartate carbamoyltransferase (EC 2.1.3.2) 34016 5.34 1 MS 1 MS
 337 PyrC bg10714 dihydroorotase (EC 3.5.2.3) 46445 5.43 1 MS 1 MS 1
 338 PyrF bg10719 orotidine 5'-phosphate decarboxylase (EC 4.1.1.23) 25843 5.84 1 MS 1 MS 1 MS/MS
 339 PyrG bg10410 CTP synthetase (EC 6.3.4.2) 59548 5.16 2 MS 3 MS,MS/MS 2 MS 1
 340 PyrH bg12675 uridylate kinase (EC 2.7.4.-); syn SmbA 25934 5.10 1 MS,MS/MS 1 MS 2 MS
 341 PyrK bg10717 dihydroorotate dehydrogenase (electron transfer subunit): syn PyrDII,

YlxD
27950 5.58 1 1 MS 1 MS/MS

 342 PyrR bg10712 attenuation (antitermination) of the pyrimidine operon (pyrPBCADFE)
in the presence of UMP, transcriptional attenuator and uracil
phosphoribosyltransferase activity (minor)

20119 4.99 1 MS,MS/MS 2 MS,MS/MS 1 MS 1

 343 QueA bg12662 S-adenosylmethionine tRNA ribosyltransferase 38355 5.05 1 1 MS,MS/MS 1 MS
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 344 RapF bg11968 response regulator aspartate phosphatase; syn YwhJ 45448 5.18 1 MS 1 MS
 345 RbsK bg10877 ribokinase (EC 2.7.1.15) 30986 4.61 1 MS
 346 RecA bg10721 multifunctional protein involved in homologous recombination and

DNA repair (LexA-autocleavage); syn RecE
37934 4.88 1 MS 1 MS

 347 ResD bg10534 two-component response regulator involved in aerobic and anaerobic
respiration; syn YpxD

27336 5.63 1 MS 1 MS

 348 RibA bg10520 GTP cyclohydrolase II / 3,4-dihydroxy-2-butanone 4-phosphate
synthase (EC 3.5.4.25)

43961 5.58 1 MS

 349 RibH bg10521 riboflavin synthase (beta subunit) (EC 2.5.1.9) 16144 5.20 1,1*
MS,MS/MSH

1 MS,MS/MSH 1

 350 RluB a bg10530 pseudouridine synthase B (EC 4.2.1.70) 25878 10.2
 351 Rnc a bg11537 ribonuclease III (EC 3.1.26.3) 28276 8.08
 352 RocA bg10622 pyrroline-5 carboxylate dehydrogenase (EC 1.5.1.12) 56151 5.58 1 MS
 353 RocD bg10722 ornithine aminotransferase (EC 2.6.1.13) 43601 4.89 MS 1 MS
 354 RocF bg10932 arginase (EC 3.5.3.1) 32001 4.93 MS,MS/MS 1 MS
 355 RocG bg10621 glutamate dehydrogenase (major); syn YweB 46475 6.28 1 MS
 356 Rpe bg13393 probable ribulose-5-phosphate 3-epimerase (EC 5.1.3.1); syn YloR 23188 5.65 1

MS/MSH
1 MS

 357 Rph bg10357 ribonuclease PH (EC 2.7.7.56) 26532 4.89 1 MS,MS/MSH

 358 RplA a**
6-11

bg10164 ribosomal protein L1 (BL1) 24775 9.73 MS/MSH MS 1

 359 RplB a bg11217 ribosomal protein L2 (BL2) 30181 11.0
 360 RplC a 6-11 bg11218 ribosomal protein L3 (BL3) 22537 10.3
 361 RplD a** bg11219 ribosomal protein L4 22245 10.5 1 MS/MS
 362 RplE a**

6-11
bg10760 ribosomal protein L5 (BL6) 20003 9.95 1 MS

 363 RplF a 6-11 bg11408 ribosomal protein L6 (BL8) 19366 9.92 1 1
 364 RplI a 6-11 bg10009 ribosomal protein L9 16210 9.96
 365 RplJ bg11220 ribosomal protein L10 (BL5) 17885 5.49 1 MS,MS/MSH 2 MS/MSH 2 1
 366 RplK a**

6-11
bg10163 ribosomal protein L11 (BL11) 14776 9.72 1* MS/MSH

 367 RplL bg10726 ribosomal protein L7/L12 (BL9) 12611 4.36 2,3* MS/MSH 2
MS/MS
H

MS/MS 2

 368 RplM a 6-

11
bg11970 ribosomal protein L13 16150 10.20

 369 RplN a**
6-11

bg10758 ribosomal protein L14 13014 10.40 1* MS/MSH

 370 RplP a bg10755 ribosomal protein L16 16048 10.90
 371 RplO a** bg10444 ribosomal protein L15 15241 10.79 MS
 372 RplQ a**

6-11
bg11041 ribosomal protein L17 (BL15) 13610 10.26 1* MS/MSH

 373 RplS a 6-11 bg12667 ribosomal protein L19 13608 11.29
 374 RplU a bg10333 ribosomal protein L21 (BL20) 11137 10.20
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 375 RplV a 6-11 bg11078 ribosomal protein L22 (BL17) 12320 11.22
 376 RpmA a 6-

11
bg10335 ribosomal protein L27 (BL24) 10234 10.76

 377 RpmE a 6-

11
bg10417 ribosomal protein L31 7307 9.16

 378 RpoA bg10732 RNA polymerase (alpha subunit) (EC 2.7.7.6) 34645 4.59 2 MS 3 MS 3 MS,MS/MS 2
 379 RpoB bg0728 RNA polymerase (beta subunit) (EC 2.7.7.6) 133376 4.73 1 MS 1 2 MS 1
 380 RpsB bg19004 ribosomal protein S2 27817 6.26 2 MS,MS/MS 1 MS

MS/MS
1

 381 RpsC a 6-

11
bg19005 ribosomal protein S3 (BS3) 24186 10.10

 382 RpsD a**
6-11

bg10372 ribosomal protein S4 (BS4) 22690 10.2 2 MS/MS 1 2 MS 1

 383 RpsE a**
6-11

bg10442 ribosomal protein S5 17480 10.4 MS 1 1

 384 RpsF bg10049 ribosomal protein S6 (BS9) 10986 4.99 2,3* MS 2
MS/MS
H

1
MS/MS,MS/M
SH

1

 385 RpsG a**
6-11

bg19006 ribosomal protein S7 (BS7) 17750 10.5 1 MS MS 1

 386 RpsH a 6-

11
bg10762 ribosomal protein S8 (BS8) 14702 10.3

 387 RpsJ a 6-

11
bg19008 ribosomal protein S10 (BS13); syn TetA 11527 10.2

 388 RpsS a 6-

11
bg19011 ribosomal protein S19 (BS19) 10445 10.58

 389 RsbR bg11090 positive regulator of sigma-B activity; syn YcxR 30898 4.73 1 1 1 MS
 390 RsbV bg10733 anti-anti sigma factor of σB 11800 4.70 2* MS/MSH 1

MS/MS
H

MS/MS 1

 391 RsbW bg10734 anti sigma factor of σB 17850 4.29 1 MS 1 MS
 392 RuvA bg11973 Holliday junction DNA helicase 22438 5.38 1 MS
 393 Sat bg13378 probable sulfate adenylyltransferase; syn YlnB 42725 5.65 2 MS,MS/MS 1 MS 1
 394 SdaAB bg13397 probable L-serine dehydratase (beta chain) (EC 4.2.1.13); syn SdaA,

YloW
23672 5.10 1 MS/MS 1 MS

 395 SdhA bg10352 succinate dehydrogenase (flavoprotein subunit) (EC 1.3.99.1) 65174 5.71 1 MS 3 MS 1
 396 SdhB a 6-

11
bg10353 succinate dehydrogenase (iron-sulfur protein) (EC 1.3.99.1) 28267 7.99

 397 SecA bg10741 preprotein translocase subunit (ATPase) 95334 5.34 2 MS 2 MS 2 MS 1
 398 SerA bg10509 phosphoglycerate dehydrogenase (EC 1.1.1.95) 56946 5.62 4 MS,MS/MS 1 4 MS 1 3
 399 SerC bg12673 phosphoserine aminotransferase (EC 2.6.1.52) 39977 5.52 1 MS 2 MS
 400 SerS bg10077 seryl-tRNA synthetase (EC 6.1.1.11) 48678 5.19 1 MS 1 MS,MS/MS 1 MS
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 401 SigA bg10314 RNA polymerase major sigma factor; syn CrsA, RpoD 42798 4.63 1 1 MS
 402 SigB bg10735 sigma factor σB 29995 5.42 1 MS 1
 403 SigD bg10751 RNA polymerase flagella, motility, chemotaxis and autolysis sigma

factor; syn FlaB
29317 5.17 1 MS/MS

 404 SigH bg10159 RNA polymerase vegetative and early stationary-phase sigma factor,
syn Spo0H

25299 5.15 1 MS/MS 1 MS,MS/MSH 1 MS

 405 SodA bg11676 superoxide dismutase (EC 1.15.1.1) 22429 5.20 1 MS 1 MS 2 MS,MS/MS 1 1
 406 Soj bg10055 centromere-like function involved in forespore chromosome

partitioning / negative regulation of sporulation initiation; syn SpoJA
27394 4.90 1 MS

 407 SpeB bg12461 agmatinase; syn YwhG 32264 4.77 1 MS,MS/MS 1 MS 1 MS,MS/MSH

 408 SpeE bg12460 spermidine synthase; syn YwhF 31184 5.07 1 MS,MS/MS 1 MS 1
 409 Spo0A bg10765 central role in the initiation of sporulation 29540 5.99 1 MS 1 MS/MS
 410 Spo0F bg10411 two-component response regulator involved in the initiation of

sporulation
14087 4.70 1

MS/MS
H

 411 Spo0J a bg10054 stage 0 sporulation protein J 32059 8.42
 412 Spo0M bg12229 disruption or overproduction has negative effects on sporulation; syn

YgaI
29557 4.28 1 MS,MS/MS 2 MS 3 MS,MS/MS 2

 413 SpoIVA bg10275 required for proper spore cortex formation and coat assembly; syn
SpoVP

55007 4.55 1 MS 1 1

 414 SpoVC b10116 probable peptidyl-tRNA hydrolase (EC 3.1.1.29); syn Pth 20727 5.58 1 MS MS
 415 SpoVG bg10112 required for spore cortex synthesis 10755 5.11 1,1*

MS,MS/MSH,M
S/MS

1 MS,MS/MSH 1 MS

 416 SrfAC bg10170 surfactin synthetase / competence; syn ComL 143592 4.97 2 MS 1
 417 SrfAD bg10171 surfactin synthetase; syn ComL 27472 5.22 1 MS,MS/MS 1 MS/MSH 1 MS
 418 Ssb bg10048 single-strand DNA-binding protein 18599 4.82 1 MS 1 MS 1 MS
 419 SucC bg12680 succinyl-CoA synthetase (beta subunit) ( EC 6.2.1.5) 41212 4.85 2 MS,MS/MS 1 MS 4 MS,MS/MS 3
 420 SucD bg12681 succinyl-CoA synthetase (alpha subunit) (EC 6.2.1.5) 31229 5.59 2 MS 4 MS 1 MS 2 2
 421 TagC a 6-

11
bg10453 possibly involved in polyglycerol phosphate teichoic acid

biosynthesis; syn DinC
50660 7.34

 422 TagD bg10449 glycerol-3-phosphate cytidylyltransferase (EC 2.7.7.39) 15131 5.67 1,1* MS/MSH 1
 423 TagE bg10724 UDP-glucose:polyglycerol phosphate glucosyltransferase (EC

2.4.1.52); syn GtaA, GtaD, RodD
78122 6.03 1 MS

 424 TasA bg11697 spore coat-associated protein; syn YqhF, CotN 28154 5.44 1 MS,MS/MS 1 MS
 425 TenA bg10791 transcriptional regulator of extracellular enzyme genes 27267 4.99 1 MS,MS/MS 1 MS,MS/MS 1 MS 1
 426 Tgt bg12686 tRNA-guanine transglycosylase (EC 2.4.2.29) 43550 6.15 1 MS
 427 ThiC bg11246 biosynthesis of the pyrimidine moiety 65740 5.26 2 MS 2 MS 2 MS 1
 428 ThiD bg10598 possible phosphomethylpyrimidine kinase (EC 2.7.4.7); syn YwdB 28866 4.92 1 MS,MS/MS 1
 429 ThiG bg13149 hydroxyethylthiazole phosphate biosynthesis; syn YjbT 26873 4.72 1 MS,MS/MS 2 MS 2 MS 1
 430 ThrB bg10462 homoserine kinase (EC 2.7.1.39) 33171 4.73 1 MS 1 MS 1 MS
 431 ThrC bg10461 threonine synthase (EC 4.2.99.2) 37307 5.19 1 MS 3 MS,MS/MS 3 MS 1 1
 432 ThrS bg10362 threonyl-tRNA synthetase (EC 6.1.1.3) 73335 5.21 2 MS 2 MS,MS/MS 2 MS 1
 433 ThrZ bg10421 threonyl-tRNA synthetase (EC 6.1.1.3); syn ThrS2 73195 5.75 1 MS 1 MS
 434 Tig bg19023 trigger factor (prolyl isomerase) 47324 4.22 1 MS 2 MS 1 1
 435 Tkt bg11247 transketolase (EC 2.2.1.1) 72163 4.80 2 MS 1 MS 3 MS 2
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 436 Tmk bg10092 thymidylate kinase (2.7.4.9);syn YaaP 23730 4.87 1 MS/MS
 437 TpiA bg10897 triose phosphate isomerase (EC 5.3.1.1) 26880 4.79 2 MS,MS/MS 2 MS 3 MS,MS/MS 1
 438 Tpx bg13855 probable thiol peroxidase 18072 4.70 1 MS,MS/MSH 1 MS 1 MS/MS
 439 TrmD bg12687 tRNA methyltransferase (EC 2.1.1.31) 27560 5.31 1 MS
 440 TrpS 6-11 bg10799 tryptophanyl-tRNA synthetase (EC 6.1.1.2) 37041 6.54 1 MS/MS
 441 TrxA bg10348 thioredoxin 11254 4.31 1,1* MS,

MS/MSH
2
MS/MS
H

MS/MS

 442 TrxB bg12398 thioredoxin reductase (EC 1.6.4.5); syn YvcH 34364 4.99 1 MS 1 MS,MS/MS 1 MS
 443 Tsf bg19025 elongation factor of translation 32200 4.98 4 MS,MS/MS 1 MS 3 MS,MS/MS 3 MS 1
 444 TufA bg11056 elongation factor of translation 43432 4.72 5 MS,MS/MS 10 MS 7 MS,MS/MS 3 4
 445 TyrA bg10293 prephenate dehydrogenase (EC 1.3.1.12) 41276 5.47 1 MS,MS/MS 1 MS
 446 TyrS bg10371 tyrosyl-tRNA synthetase (EC 6.1.1.1) 47574 5.21 1 MS 1 MS 1 MS
 447 Udk bg12696 uridine kinase (EC 2.7.1.48) 24341 5.38 1 MS/MS 1 MS
 448 Upp bg10945 uracil phosphoribosyltransferase (EC 2.4.2.9) 22891 5.86 1 MS 1 MS 1 MS/MS
 449 ValS bg10321 valyl-tRNA synthetase (EC 6.1.1.9) 101547 4.87 1 MS
 450 Xpt bg11079 xanthine phosphoribosyltransferase (EC 2.4.2.7) 20894 5.84 1 MS 1 MS 2 MS 1
 451 YaaD bg10075 similar to proteins of unknown function (member of UPF0019 family) 31457 5.09 2 MS,MS/MS 3 MS,MS/MS 2 MS 2
 452 YaaE bg10076 unknown; similar to superoxide-inducible protein 31457 5.08 MS,MS/MS 2 MS,MS/MS 1 MS 1
 453 YaaK bg10084 unknown; similar to unknown proteins 11641 4.54 1* MS 1
 454 YaaQ bg10093 similar to proteins of unknown function 11828 6.09 1 MS,MS/MS 1 MS
 455 YabD bg10102 unknown; similar to unknown proteins 29081 4.81 1 MS
 456 YabJ bg10111 similar to proteins of unknown function (member of

YER057C/YIL051C/YJGF family)
13514 5.13 1,1* MS,

MS/MSH
1 MS,MS/MSH

 457 YabN bg10121 unknown; similar to unknown proteins 55938 4.51 1
 458 YacC bg10134 unknown; similar to chaperonin (heat shock protein 33 homolog) 31658 4.66 1 MS/MS 1 MS 1 MS,MS/MS
 459 YacK bg10150 unknown; similar to unknown proteins 40576 5.57 1 MS
 460 YacO a 6-

11
bg10157 unknown; similar to tRNA/rRNA methyltransferase 27359 8.63

 461 YbaL bg50863 unknown; similar to ATP-binding Mrp-like protein; syn YbxI 38482 5.23 1 MS 1 MS,MS/MS 1 MS
 462 YbbT bg12704 unknown; similar to phosphoglucomutase (glycolysis) 48268 4.68 2 MS 2 MS 1
 463 YbgE bg12749 unknown; similar to branched-chain amino acid aminotransferase 39519 4.95 1 1 MS 1 MS
 464 YbxB bg10727 unknown; similar to unknown proteins; syn YbaA 22368 6.12 MS 1 MS
 465 YcdF bg12761 similar to glucose-1 dehydrogenase 27625 5.74 1 MS 1
 466 YceC bg12767 similar to tellurium resistance protein 21678 5.31 1 MS,MS/MS 1 MS
 467 YceD bg12768 similar to tellurium resistance protein; syn TerD 20549 4.29 1 MS,MS/MS 1 MS 1 MS,MS/MS
 468 YceE bg12769 unknown; similar to tellurium resistance protein 20803 4.39 1 2 MS MS 1
 469 YceH bg12772 unknown; similar to toxic anion resistance protein 41513 5.75 1 MS 1 MS 1 MS
 470 YcgM bg12011 unknown; similar to proline oxidase 34891 7.29 1 MS 1 1
 471 YcgN bg12012 similar to 1-pyrroline-5-carboxylate dehydrogenase 56320 5.37 1 MS 1 MS
 472 YciC bg12021 unknown; similar to unknown proteins 45145 4.40 1 MS 3

MS,MS
/MSH

1 MS 1 1

 473 YclE bg12026 unknown; similar to prolyl aminopeptidase 32564 5.62 1 MS
 474 YclM bg12033 similar to homoserine dehydrogenase 49661 4.78 MS 1 MS
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 475 YclQ bg12037 unknown; similar to ferrichrome ABC transporter (binding protein) 34638 6.63 1 MS
 476 YcnD bg12040 unknown; similar to NADPH-flavin oxidoreductase 27718 5.08 1 MS/MS
 477 YcnE bg12041 unknown; similar to unknown proteins 10806 4.87 1* MS/MS
 478 YcnI bg12045 unknown; similar to unknown proteins 21967 4.83 1

MS/MS
H

1 MS/MSH

 479 YcsE bg11226 unknown; similar to unknown proteins from B. subtilis 27917 4.48 1 MS MS,MS/MS
 480  YcsF bg11227 unknown; similar to lactam utilization protein 27391 5.58 1 MS 1

MS/MSH

 481 YdaG bg19017 similar to general stress protein 15735 5.20 1 MS 1 MS/MSH MS
 482 YdaP bg12063 similar to pyruvate oxidase 62965 5.22 1 MS 1
 483 YdbR a bg12085 ATP dependent RNA helicase homolog 57108 9.89
 484 YdcE bg12092 unknown; similar to unknown proteins 12839 4.89 1* MS/MS
 485 YddK bg12118 unknown 31137 5.18 MS,MS/MS 1 1 MS
 486 YdeN bg12141 unknown; similar to unknown proteins 21578 6.20 1 MS
 487 YdfO bg12162 unknown; similar to unknown proteins 34903 4.83 1 MS/MS
 488 YdfQ a** bg12164 unknown; similar to thioredoxin 12855 7.22 1 MS 1
 489 YdiC bg12200 unknown; similar to glycoprotein endopeptidase 25095 5.76 1 MS/MS 1 MS 1 MS 1 MS/MS
 490 YdiF bg12203 unknown; similar to ABC transporter (ATP-binding protein) 73274 4.87 1 MS 1
 491 YdiS a bg12791 weekly similar to mcrB of E.coli 39876 8.7
 492 YdiR bg12790 unknown 35156 4.38 1 1 MS
 493 YdjE bg12796 unknown; similar to fructokinase 34102 4.62 1 MS 1 MS 1
 494 YdjI bg12800 unknown; similar to unknown proteins 35924 4.94 1 MS,MS/MS 1 MS,MS/MS 1 MS
 495 YdjL bg12803 similar to L-iditol 2-dehydrogenase 37186 4.80 1 MS 1 MS,MS/MS
 496 YeeI bg12824 unknown; similar to unknown proteins 26233 4.28 1 MS,MS/MS 1

MS/MS
H

 497 YerC bg12831 unknown; similar to unknown proteins 11892 4.85 1* MS/MSH 1 MS/MSH

 498 YesJ bg11809 unknown; similar to unknown proteins; syn YeeN, YfxC, YfxD 20198 4.87 1 MS/MS 1 MS/MS
 499 YfhB bg12877 similar to proteins of unknown function 31976 5.19 1 MS,MS/MS 1 MS 1 MS
 500 YfhC a 6-11 bg12878 unknown; similar to unknown proteins 22309 9.16
 501 YfhM bg12888 similar to epoxide hydrolase 32606 6.06 1 MS,MS/MS 1 MS
 502 YfhH bg12883 unknown; similar to unknown proteins 11870 4.62 1 MS/MS
 503 YfiK bg12216 unknown; similar to two-component response regulator [YfiJ] 24223 4.67 1 MS/MS
 504 YfjR bg12914 unknown; similar to 3-hydroxyisobutyrate dehydrogenase 27715 4.78 1 MS/MSH

 505 YfkM bg12929 similar to intracellular proteases 18720 4.72 1 MS,MS/MS 1 MS 1 MS,MS/MS
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 506 YfkO bg12931 unknown; similar to NAD(P)H-flavin oxidoreductase 25480 5.67 1 MS 1 MS 1 MS/MS
 507 YflG bg12942 unknown; similar to methionine aminopeptidase 27062 5.58 1 MS
 508 YflT bg19020 unknown 12972 4.81 1* MS 1

MS/MS
H

1

 509 YfmF bg12957 unknown; similar to ferrichrome ABC transporter (ATP-binding
protein)

29308 6.07 1 1 MS

 510 YfmG bg12958 unknown 56374 5.18 1 1 MS
 511 YfmJ bg12961 unknown; similar to quinone oxidoreductase 36507 4.75 1 1 MS,MS/MS
 512 YfmR bg12969 unknown; similar to ABC transporter (ATP-binding protein) 70942 5.00 1 MS 1 MS 1 MS
 513 YfmS bg12970 unknown; similar to methyl-accepting chemotaxis protein 30172 4.53 1 MS,MS/MS 1 MS 1 MS,MS/MS
 514 YfmT bg12971 unknown; similar to benzaldehyde dehydrogenase 53154 5.08 1 MS 1 MS,MS/MS 1 MS
 515 YgaF bg12226 unknown; similar to bacterioferritin comigratory protein 17966 5.86 1 MS 1 MS
 516 YgxA bg10951 unknown; similar to unknown proteins from B. subtilis 34244 5.81 1 MS,MS/MS 1 MS 1 MS/MS

 517 YhaA bg12982 unknown; similar to aminoacylase 43109 5.86 1 MS
 518 YhaM bg12989 unknown; similar to CMP-binding factor 35528 5.85 1 MS,MS/MS 1 MS 1 MS/MS
 519 YhaQ bg12993 unknown; similar to ABC transporter (ATP-binding protein) 33689 6.10 MS
 520 YhcW bg11601 unknown; similar to phosphoglycolate phosphatase 24527 4.63 1 MS 1 1
 521 YhdN bg13020 similar to aldo keto reductase 37156 4.77 1 MS 1 MS 1 MS,MS/MS
 522 YhdR bg13024 unknown; similar to aspartate aminotransferase 43728 5.01 1 MS 1 MS,MS/MS 1
 523 YheA bg13033 unknown; similar to unknown proteins 13452 4.42 1,1* MS/MSH 1

MS/MS
H

MS/MS

 524 YhfE bg13051 unknown; similar to glucanase 38579 5.88 1 MS,MS/MS 1
 525 YhfJ bg13055 similar to lipoate protein ligase 37865 5.84 1 MS,MS/MS 1 MS
 526 YhfK bg13056 unknown; similar to unknown proteins 22613 5.18 1 MS,MS/MS 1 MS
 527 YhfP bg13060 unknown; similar to unknown proteins 34602 4.72 1 MS 1 MS
 528 YhfR bg13062 unknown; similar to 2,3-diphosphoglycerate-dependent

phosphoglycerate mutase
21848 5.16 1 MS/MS 1 MS,MS/MS 1 MS

 529 YhgC bg10427 unknown; similar to unknown proteins from B. subtilis; syn YixC 18685 5.22 1 MS/MS 2 MS,MS/MS 1 1
 530 YhxB bg10189 unknown; similar to phosphomannomutase 62728 4.91 2 MS 2 MS 1
 531 YhxD bg11060 unknown; similar to alcohol dehydrogenase 31757 4.54 1 MS/MS
 532 YhzB bg13086 unknown; similar to unknown proteins 23310 4.87 1 MS/MS
 533 YisK bg13098 unknown; similar to 5-oxo-1,2,5-tricarboxilic-3-penten acid

decarboxylase
32992 5.45 1 1 MS

 534 YitJ bg13115 similar to proteins of unknown function, probably S-box regulon 67751 5.37 1 MS 2 MS 2 MS 1
 535 YitK a 6-11 bg13116 unknown; similar to unknown proteins 18059 9.65
 536 YitU bg12245 unknown; similar to unknown proteins 30482 4.67 1 1 MS/MS
 537 YitV bg12246 unknown; similar to unknown proteins 28914 5.56 1 1 MS 1 MS
 538 YjbC bg13132 unknown 22956 5.14 MS 1 MS
 539 YjbG bg13136 unknown; similar to oligoendopeptidase 69966 5.13 1 MS,MS/MS 1 MS,MS/MS 1 MS
 540 YjbV bg13151 unknown; similar to phosphomethylpyrimidine kinase 28973 5.71 1 MS 1 1 MS/MS
 541 YjcG bg13160 unknown 19518 5.57 1 MS 1 MS 1 MS/MS
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 542 YjcH bg13161 unknown 27768 5.99 1 MS,MS/MS 1
MS,MS/MS

 543 YjcI bg13162 similar to cystathionine gamma synthase, probably S-box regulon 41546 5.02 1 MS 2 MS,MS/MS 2 MS 1
 544 YjcJ bg13163 similar to cystathionine beta-lyase 42332 5.76 2 MS 1 MS 2

MS,MS/MS
1

 545 YjjA bg13197 unknown; similar to unknown proteins 29685 5.14 MS/MS 1 MS
 546 YjlC bg13202 unknown 15441 4.26 1,1*

MS,MS/MSH
1

 547 YjlD 6-11 bg13203 similar to NADH dehydrogenase 41794 6.29 3 MS,MS/MS 4
MS,MS/MS

3

 548 YjoA bg13215 unknown 17650 5.81 1,1*
MS,MS/MSH

1

 549 YkaA bg13225 unknown 23697 4.90 1 1 MS 1
 550 YkgB bg13236 unknown; similar to unknown proteins 38255 5.15 1 MS 1 MS
 551 YklA bg13238 unknown; similar to unknown proteins 14427 5.06 1 MS,MS/MSH

 552 YkoB bg12609 unknown; similar to positive regulator of sigma-B activity; syn IspU 32234 4.79 1 MS 1
 553 YkoF bg13251 unknown 21877 6.05 1 MS,MS/MS 1 MS/MS
 554 YkpA bg13270 unknown; similar to ABC transporter (ATP-binding protein) 60883 4.98 1 MS 1 MS,MS/MS 1 MS
 555 YkpB bg13271 similar to thiamine biosynthesis 33419 6.14 1 MS,MS/MS 1

MS,MS/MS
 556 YkqB bg10991 unknown; similar to potassium uptake protein; syn YlxV, YzaC 24201 5.63 1 1 MS 1 MS
 557 YkqC bg11813 unknown; similar to unknown proteins 61345 5.90 2 MS 2 MS 1

MS,MS/MS
1

 558 YkrA bg11814 unknown; similar to unknown proteins 28755 4.56 MS/MS 1 MS 1 MS,MS/MSH

 559 YkrB bg11815 unknown; similar to formylmethionine deformylase 20511 5.46 1 1 MS
 560 YkrS bg13278 probably part of the S box regulon, similar to initiation factor eIF-2B

(alpha subunit)
38703 5.00 1 MS 3 MS,MS/MS 2 MS 1 1

 561 YkrT bg13279 probably part of the S-box regulon, unknown 45187 4.86 1 MS 3 MS,MS/MS 1
 562 YkrU bg13280 unknown; similar to unknown proteins 29249 5.10 1 MS,MS/MS 1 MS,MS/MS 1 MS
 563 YkrV bg13281 unknown; similar to aspartate aminotransferase 43882 4.91 MS 1 MS,MS/MS
 564 YkrW bg13282 unknown; similar to ribulose-bisphosphate carboxylase 44888 5.28 1 MS 1 MS
 565 YkrX bg13283 unknown; similar to unknown proteins 26852 4.66 1 1 MS/MSH

 566 YkrY bg13284 probably part of the S box regulon, similar to proteins of unknown
function

23342 5.69 1 MS 1 1 MS

 567 YkrZ bg13285 probably S-box regulon, similar to proteins of unknown function 20680 4.41 1 MS 1 MS 1 MS
 568 YktC bg11818 unknown; similar to inositol monophosphatase 29608 5.09 1 MS,MS/MS 1 MS 1 MS
 569 YkuI bg13293 unknown; similar to unknown proteins 47795 4.46 1 MS
 570 YkuQ bg13301 similar to tetrahydrodipicolinate succinylase 24838 4.68 1 MS 2 MS 2 MS,MS/MS 1
 571 YkuU bg13305 unknown; similar to 2-cys peroxiredoxin 20302 4.49 1 MS,MS/MS 1 1 MS,MS/MS
 572 YkvM bg13315 unknown; similar to unknown proteins 19231 4.93 1 MS/MS
 573 YkvY bg13326 unknown; similar to Xaa-Pro dipeptidase 40176 5.17 1 MS 1 MS 1 MS
 574 YkwC bg13328 similar to 3-hydroxyisobutyrate dehydrogenase 30558 5.11 2 MS 2 MS,MS/MS 2 MS 1
 575 YkzA bg19021 similar to OsmC of E. coli 14459 4.74 1* MS,MS/MSH 1 MS/MS
 576 YkzG bg13335 unknown; similar to unknown proteins 8116 4.60 1* MS/MSH 1

MS/MS
H

MS/MS
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 577 YlaG bg13344 similar to GTP binding elongation factor (translation) 68212 4.97 2 MS 2 MS 1
 578 YlaL bg13349 unknown; similar to unknown proteins 17753 5.23 1 MS, MS/MSH 1 MS
 579 YlaN bg13351 unknown; similar to unknown proteins 10604 4.62 1* MS/MSH 1
 580 YlbA bg13353 unknown; similar to unknown proteins 13353 4.98 1* MS,MS/MSH 1 MS/MS
 581 YllA bg11424 unknown; similar to unknown proteins 62439 5.25 1 MS 1 MS 1 MS
 582 YlmA bg13370 unknown; similar to ABC transporter (ATP-binding protein) 29576 5.13 1 MS 1 MS 1
 583 YlmB bg13371 unknown; similar to acetylornithine deacetylase 47019 4.98 1 MS
 584 YlmF bg13375 unknown; similar to unknown proteins 17013 4.86 1 MS/MS 1 MS,MS/MS 1 MS
 585 YloC bg13385 unknown; similar to unknown proteins 33477 4.87 1 MS 1 MS
 586 YloM a 6-11 bg12253 unknown; similar to RNA-binding Sun protein; syn Sun 50110 6.95
 587 YloN bg13389 unknown; similar to unknown proteins 41410 6.79 1 MS
 588 YloV bg13396 unknown; similar to unknown proteins 59324 4.28 1 1 MS 1 MS
 589 YlpC bg13400 unknown; similar to unknown proteins 21255 5.39 1 1 MS
 590 YlxS bg10264 unknown; similar to unknown proteins; syn YmxA 17481 4.48 1 1

MS/MS
H

1 MS/MSH

 591 YlyB bg11796 similar to proteins of unknown function 33500 5.43 1 MS 1
 592 YmaB bg11427 unknown 23241 4.51 1 MS/MS 1 MS 1 MS,MS/MS
 593 YmaD bg13412 unknown; similar to unknown proteins 16129 5.20 1 MS/MS
 594 YmdA bg13420 unknown; similar to unknown proteins 58748 5.39 1 MS
 595 YmdB 6-11 bg13421 similar to proteins of unknown function 29138 6.50 1 MS
 596 YmfA a bg13422 similar to proteins of unknown function 56673 9.18 1
 597 YmfH bg13428 unknown; similar to processing protease 47039 4.94 1 MS
 598 YncF bg13437 unknown; similar to deoxyuridine 5'-triphosphate pyrophosphatase 16268 5.10 1 MS/MS
 599 YneT bg11827 similar to proteins of unknown function 14848 5.28 1*

MS,MS/MS,MS
/MSH

 600 YoaC bg13474 unknown; similar to xylulokinase 53942 4.86 1 MS
 601 YoaD bg13475 similar to phosphoglycerate dehydrogenase, probably S-box regulon 38473 5.62 1 MS 1 MS 1 MS
 602 YoaI bg13480 unknown; similar to 4-hydroxyphenylacetate-3-hydroxylase 43008 5.13 1 MS
 603 YobQ a** bg13508 unknown; similar to transcriptional regulator (AraC/XylS family) 28110 8.48 1 1 MS 1 MS
 604 YocD bg13517 unknown; similar to immunity to bacteriotoxins 36255 5.58 1 1 MS 1 MS
 605 YocJ bg13523 similar to acyl-carrier protein phosphodiesterase 22830 4.99 1 MS 1 MS,MS/MS 1 MS
 606 YodC bg13532 unknown; similar to nitroreductase 22194 5.27 1 MS,MS/MS 1 MS,MS/MS 1 MS
 607 YojN bg13566 unknown; similar to nitric-oxide reductase 33327 4.95 1 MS/MS
 608 YomD a** bg13591 unknown 31823 9.65 1 MS
 609 YoqC a** bg13662 unknown 16113 7.11 1* MS/MSH

 610 YorD bg13688 unknown 11973 4.56 2
MS/MS
H

1

 611 YoxD bg11048 unknown; similar to 3-oxoacyl- acyl-carrier protein reductase 25150 5.33 1 MS 1 1 MS
 612 YpcP bg11606 similar to DNA polymerase I 32790 5.22 MS 1 1 MS
 613 YpdA bg11436 unknown; similar to thioredoxin reductase 36182 6.08 1 MS/MS 1 MS
 614 YpfD bg11005 similar to ribosomal protein S1 homolog 42244 4.57 2 MS 4 MS 4 MS,MS/MS 3
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 615 YpgR bg11613 unknown; similar to unknown proteins 42409 4.77 1 MS
 616 YphC bg11443 unknown; similar to unknown proteins 48606 5.25 1 MS,MS/MS 1 1 MS
 617 YphP bg11614 unknown; similar to unknown proteins from B. subtilis 15732 4.62 1 MS/MS
 618 YpjQ bg11617 unknown; similar to low temperature requirement C protein 19758 4.50 1

MS/MS
H

1 MS,MS/MSH

 619 YpqE bg11450 unknown; similar to phosphotransferase system enzyme II 17792 5.29 1 MS/MS 1
 620 YpsB bg11454 unknown 11454 5.63 1,1*

MS,MS/MSH

 621 YpwA bg11458 unknown; similar to carboxypeptidase 58006 4.77 1 MS 1 1
 622 YqaP 6-11 bg11267 unknown 34627 4.80 1 MS/MS 1 MS/MS
 623 YqeH bg11636 unknown; similar to unknown proteins 40841 6.01 1 MS
 624 YqeJ bg11638 unknown; similar to unknown proteins 22012 5.12 1 MS/MS
 625 YqeK bg11639 unknown; similar to unknown proteins 21137 5.97 1 MS/MS
 626 YqeU bg11645 unknown; similar to unknown proteins 28652 5.29 1 MS,MS/MS 1 1 MS
 627 YqeY bg11649 unknown; similar to unknown proteins 16624 5.53 1,1*

MS,MS/MSH

 628 YqfL bg11659 unknown; similar to unknown proteins 30198 5.78 1 MS/MS 1
MS/MSH

 629 YqfP bg11662 unknown; similar to penicillin tolerance 34770 5.62 1 1 MS 1 MS
 630 YqfS bg11665 unknown; similar to endonuclease IV 32915 5.37 1 MS,MS/MS 1
 631 YqfY 6-11 bg11671 similar to peptidoglycan acetylation 40424 6.80 1 MS
 632 YqgX bg11691 unknown; similar to unknown proteins 23079 4.80 1 MS/MS 1 MS/MS
 633 YqhM bg11701 unknown; similar to lipoate protein ligase 32088 5.93 1 MS 1 MS
 634 YqhT bg11708 unknown; similar to Xaa-Pro dipeptidase 37963 4.83 1 1 MS 1 MS
 635 YqiB 6-11 bg11712 putative exodeoxyribonuclease large subunit 50854 6.55
 636 YqiD bg11714 unknown; similar to geranyltranstransferase 29588 5.02 1 MS/MS
 637 YqiG bg11716 unknown; similar to NADH-dependent flavin oxidoreductase 40647 5.18 MS 1 MS 1
 638 YqiW bg11726 unknown; similar to unknown proteins from B. subtilis 16054 4.81 1* MS/MSH 1 MS,MS/MS
 639 YqiX bg11727 similar to amino acid ABC transporter (binding protein) 28162 5.09 1 MS 1 1 MS,MS/MS
 640 YqiZ a 6-11 bg11729 unknown; similar to amino acid ABC transporter (ATP-binding

protein)
26800 9.13

 641 YqjE bg11734 unknown; similar to tripeptidase 39498 4.76 1 MS 1 MS 1 MS,MS/MS
 642 YqjI bg11738 similar to 6-phosphogluconate dehydrogenase (pentose phosphate) 51609 5.08 2 MS 4 MS,MS/MS 3 MS 3
 643 YqkF bg11761 hypothetical oxidoreductase 34563 5.13 1 MS,MS/MS 1 MS,MS/MS 1
 644 YraA bg13776 similar to proteins of unknown function 18369 4.73 1 MS,MS/MS 1 MS 1 MS
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 645 YraF bg12270 unknown; similar to spore coat protein 13865 5.14 1 MS
 646 YrdC bg12283 unknown; similar to unknown proteins 21104 5.07 1 MS 1 MS 1
 647 YrvJ bg13806 unknown; similar to N-acetylmuramoyl-L-alanine amidase 55332 5.19 1 MS/MS
 648 YrxA bg10865 unknown; similar to transcriptional regulator 19576 5.76 1

MS,MS/MS
 649 YsaA bg12310 unknown; similar to unknown proteins 29358 4.67 1 MS,MS/MS 2 MS 1 MS,MS/MS 1
 650 YsdC bg12317 similar to endo-1,4-beta glucanase 39059 5.55 1 MS 1 MS
 651 YshC bg12327 unknown; similar to DNA polymerase beta 63945 5.31 1 MS
 652 YsiB bg12331 similar to 3-hydroxbutyryl-CoA dehydratase 27404 4.94 MS 1 MS 1
 653 YsnA bg12333 unknown; similar to unknown proteins 21786 4.95 1 MS,MS/MS
 654 YsnF bg12337 unknown; similar to unknown proteins 32124 4.23 1 MS
 655 YsxC a bg10339 similar to proteins of unknown function, hypothetical GTP binding 21881 9.71
 656 YtaG bg13824 similar to proteins of unknown function 21867 4.86 1 MS/MS
 657 YtcI bg13834 unknown; similar to acetate-CoA ligase 59400 6.18 1 MS
 658 YtdI 6-11 bg13837 similar to POS5 protein from S. cerevisiae 30102 6.49 1 MS/MS
 659 YtiB bg13863 unknown; similar to carbonic anhydrase 20966 6.17 1 MS 1 MS/MS
 660 YtjP bg13867 unknown; similar to Xaa-His dipeptidase 50887 4.66 1 MS
 661 YtkL bg13871 unknown; similar to unknown proteins 24684 5.01 1 MS 1 MS
 662 YtoP bg13898 unknown; similar to endo-1,4-beta-glucanase 39079 5.65 1 1 MS MS
 663 YtoQ bg13899 unknown 16649 5.77 1 MS,MS/MS 1 MS/MS
 664 YtpQ bg13904 unknown; similar to unknown proteins 30891 5.30 1 MS,MS/MS 1 MS
 665 YtpR bg13905 unknown; similar to phenylalanyl-tRNA synthetase (beta subunit) 21551 4.27 1 1

MS/MS
H

 666 YtqI bg13910 unknown; similar to unknown proteins 34930 4.67 1 MS,MS/MS 1 MS 1 MS,MS/MS
 667 YtrE bg13915 unknown; similar to ABC transporter (ATP-binding protein) 25213 5.98 MS 1 MS/MS
 668 YtsJ bg13922 unknown; similar to malate dehydrogenase 43506 5.05 1 MS 2 MS/MS 1
 669 YtsP bg13923 unknown; similar to unknown proteins 8600 6.10 1

MS/MS
H

 670 YtxH bg10975 unknown; syn Gsp14 16543 5.11 1 MS 1 MS,MS/MS 1 MS
 671 YtxJ bg10373 unknown 12263 5.09 1,1*

MS,MS/MSH
MS/MS

 672 YtxK bg10812 unknown; similar to unknown proteins; syn YthI 37196 5.41 1 1 MS
 673 YueD 6-11 bg13959 unknown; similar to sepiapterin reductase 26959 6.43 1
 674 YuaE bg13945 unknown 18967 6.2 1 MS
 675 YueJ bg13965 unknown; similar to pyrazinamidase/nicotinamidase 20379 5.60 1

MS/MSH
1 MS/MS

 676 YueK bg13966 unknown; similar to nicotinate phosphoribosyltransferase 56011 5.09 1 MS,MS/MS 1 MS
 677 YufM bg12348 unknown; similar to two-component response regulator [YufL] 26817 5.98 1 MS/MS
 678 YugI 6-11 bg12363 similar to RNA-binding motif of S1 and PnpA; syn Gsp13 14143 5.92 1 MS,MS/MSH 1 MS/MS
 679 YugJ bg12364 similar to NADH-dependent butanol dehydrogenase 42572 5.22 MS 1 MS 1 MS
 680 YugK bg12365 similar to NADH-dependent butanol dehydrogenase 43245 4.64 MS 1 MS 1 MS
 681 YugT bg12372 unknown; similar to exo-alpha-1,4-glucosidase 63822 4.96 1 MS
 682 YuiE bg13970 unknown; similar to leucyl aminopeptidase 53489 4.55 1 MS 1 MS



21

No. pr
ot

ei
n 

na
m

e
ac

co
rd

in
g 

to
Su

bt
iL

is
t

ac
ce

ss
io

n 
nu

m
be

r
in

 S
ub

tiL
is

t
gene product , homology, EC code, synonyms th

eo
re

tic
al

 M
r

th
eo

re
tic

al
 p

I

4,
0-

7,
0 

a)

4,
0-

5,
0 

a)

4,
5-

5,
5 

a)

5-
6 

a)

5.
5-

6.
7 

a)

C
ha

rg
e-

M
od

ifi
ca

tio
n 

b)

M
as

s 
�

M
od

ifi
ca

tio
n 

b)

 683 YugU bg12373 similar to proteins of unknown function (member of UPF0047 family) 16167 6.59 1* MS,
MS/MSH

 684 YukE a** bg12378 unknown 8999 7.91 1,1*
MS,MS/MSH

1
MS/MS
H

 685 YulF bg12388 unknown; similar to unknown proteins 36359 5.15 1 1 MS
 686 YumC bg12391 similar to thioredoxin reductase 36685 5.57 1 MS 1 2 MS
 687 YurG bg13993 unknown; similar to aspartate aminotransferase 45580 5.42 1 MS
 688 YurL bg13998 unknown; similar to ribokinase 30834 4.91 MS 1 MS
 689 YurP bg14002 similar to opine catabolism 36720 5.44 3 MS,MS/MS 1 MS 1 1
 690 YurU bg14007 unknown; similar to unknown proteins 52562 4.96 2 MS 3 MS 2 MS 2
 691 YurV bg14008 unknown; similar to NifU protein homolog 16023 4.71 1,1* 1 MS/MSH

 692 YurX bg14010 unknown; similar to unknown proteins 48130 4.95 1 MS 3 MS,MS/MS 1 2
 693 YurY bg14011 similar to ABC transporter (ATP-binding protein) 28879 4.62 2 MS 2 MS 4 MS,MS/MS 2 1
 694 YusC a 6-

11
bg14015 similar to ABC transporter (ATP-binding protein) 37729 7.3

 695 YusL bg14024 unknown; similar to 3-hydroxyacyl-CoA dehydrogenase 89956 6.53 1 MS
 696 YutF bg14042 unknown; similar to p-nitrophenyl phosphatase 27806 4.55 1 MS,MS/MS 1 MS 1 MS/MS
 697 YutI bg14045 unknown; similar to NifU protein homolog 12284 4.18 1* MS/MSH

 698 YutJ bg14046 unknown; similar to NADH dehydrogenase 36754 5.82 1 MS,MS/MS
 699 YvaA bg14057 unknown; similar to unknown proteins 39954 5.46 1 MS 1 MS 1 MS
 700 YvaB bg14058 similar to NAD(P)H dehydrogenase (quinone) 23125 5.11 1 MS 1 MS,MS/MS 1 MS
 701 YvaK bg14066 unknown; similar to carboxylesterase 28261 4.99 MS 1 MS,MS/MS
 702 YvbH bg14081 unknown; similar to unknown proteins 23655 4.94 MS/MS 1 MS,MS/MS 1
 703 YvbY bg14091 similar to proteins of unknown function 26128 5.16 1 MS 2 MS,MS/MS 2 MS 1
 704 YvcI bg12399 unknown; similar to mutator MutT protein 18071 4.99 1 MS/MS
 705 YvcJ bg12400 unknown; similar to unknown proteins 33697 6.70 1 MS/MS
 706 YvcT bg12409 unknown; similar to glycerate dehydrogenase 36463 5.10 1 MS,MS/MS 1 MS,MS/MS 1 MS
 707 YvdD bg12413 unknown; similar to unknown proteins 20908 5.09 1 MS 1 MS/MS 1 MS
 708 YvfV bg12447 unknown; similar to glycolate oxidase 26243 6.25 1 MS,MS/MS 1 MS/MS
 709 YvfW bg12448 unknown; similar to unknown proteins 53307 5.85 3 MS 3 MS 1 MS 1
 710 YvgN bg14096 similar to plant-metabolite dehydrogenase 31511 5.07 1 MS MS
 711 YvgQ bg14099 similar to sulfite reductase 64634 5.49 1 MS 2 MS 1
 712 YvgR bg14100 similar to sulfite reductase 67083 4.57 1 MS 1 MS 1 MS
 713 YvrE bg14145 similar to RNA polymerase, belongs to the SMP30/CGR1 family 33051 4.62 MS 1 1 MS
 714 YvyD bg10740 similar to σ 54 modulation factors 21834 5.18 1 MS,MS/MS 1 MS 1 MS
 715 YwaA bg10546 similar to branched-chain amino acid aminotransferase 40164 4.95 2 MS 2 MS,MS/MS 2 MS 1



22

No. pr
ot

ei
n 

na
m

e
ac

co
rd

in
g 

to
Su

bt
iL

is
t

ac
ce

ss
io

n 
nu

m
be

r
in

 S
ub

tiL
is

t
gene product , homology, EC code, synonyms th

eo
re

tic
al

 M
r

th
eo

re
tic

al
 p

I

4,
0-

7,
0 

a)

4,
0-

5,
0 

a)

4,
5-

5,
5 

a)

5-
6 

a)

5.
5-

6.
7 

a)

C
ha

rg
e-

M
od

ifi
ca

tio
n 

b)

M
as

s 
�

M
od

ifi
ca

tio
n 

b)

 716 YwbC bg10564 unknown; similar to unknown proteins 14292 4.43 1,1*
MS/MS,MS/MS
H

1
MS/MS
H

 717 YwbD a bg10565 similar to proteins of unknown function 44283 9.18
 718 YwfC bg10627 unknown 26690 5.19 MS,MS/MS 1 MS 1
 719 YwfE bg10629 unknown; similar to unknown proteins 52101 4.68 1 MS
 720 YwfH 6-11 bg10632 unknown; similar to 3-oxoacyl- acyl-carrier protein reductase 27871 6.60 1 MS/MS
 721 YwfI bg10633 similar to proteins of unknown function 29355 4.97 1 MS,MS/MS 1 MS,MS/MS 1 MS
 722 YwhD bg12458 unknown 19313 6.51 1 MS/MS
 723 YwjH bg10413 similar to transaldolase 22767 5.88 3 MS,MS/MS 1 MS 3 MS 2

MS,MS/MS
1 1

 724 YwjI bg10415 unknown; similar to glycerol-inducible protein 33796 5.07 1 1 MS,MS/MS 1
 725 YwnB bg12480 unknown; similar to unknown proteins 23050 5.16 1 MS/MS 1 MS
 726 YwpB a** bg12496 unknown; similar to hydroxymyristoyl-(acyl carrier protein)

dehydratase
14628 9.36 1 MS/MS 1 MS/MS

 727 YwpJ bg12504 unknown; similar to unknown proteins 31802 4.88 1 MS,MS/MS
 728 YwqH bg12512 unknown 15724 4.82 1 MS/MS
 729 YwqK bg12515 unknown 18074 4.49 1 MS/MS
 730 YwrO bg12528 unknown; similar to NAD(P)H oxidoreductase 19811 5.2 1 MS 1 MS, MS/MSH 1 MS
 731 YwtE bg12536 unknown; similar to unknown proteins 31435 4.76 1 MS 1 MS/MSH

 732 YxaB bg11104 similar to proteins of unknown function 39605 4.52 MS 1
 733 YxbB bg11352 unknown; similar to unknown proteins; syn YxaP 28072 4.57 1 MS
 734 YxbC bg11353 unknown; similar to unknown proteins; syn YxaQ 37303 4.59 1 1 MS 1
 735 YxdJ bg11126 unknown; similar to two-component response regulator [YxdK] 26452 4.94 1 MS/MS
 736 YxeH bg11884 unknown; similar to unknown proteins 30072 4.64 1 MS 1 MS 1 MS
 737 YxiE bg11134 similar to UspA of E. coli (member of the UPF0022 (UspA) family) 15801 6.34 1* MS,MS/MSH

 738 YxjG bg11156 similar to proteins of unknown function from B. subtilis, probably part
of the S box regulon

42956 5.00 MS 2 MS,MS/MS 1 MS 1

 739 YxjH bg11157 similar to proteins of unknown function from B. subtilis, probably part
of the S box regulon

38142 5.08 1 MS 1 MS

 740 YxkO bg12547 unknown; similar to unknown proteins 29719 5.49 1 MS
 741 YxxG bg10798 unknown 16287 4.42 1, 1*

MS/MS,MS/MS
H

1
MS/MS
H

1

 742 YyaA bg10057 unknown; similar to DNA-binding protein Spo0J-like 32642 5.81 2 MS,MS/MS 1
 743 YyaF bg10050 similar to proteins of unknown function 39910 4.66 MS 1 MS 1 MS
 744 YybJ a 6-11 bg10021 hypothetical ABC transporter (ATP-binding protein) 24125 8.68
 745 YycF bg10001 unknown; similar to two-component response regulator [YycG] 27077 4.88 1 MS/MS
 746 Zwf bg11739 probable glucose-6-phosphate 1-dehydrogenase ; YqjJ 55492 5.28 1 MS 2 MS,MS/MS 2 MS 1
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Table 4 � Web Supplement
Overview about all cytosolic proteins from exponentially grown B. subtilis cells identified after separation in the appropriate pI-ranges (4 -7; 4 � 5; 4.5 � 5.5; 5 � 6 and 5.5 � 6.7).
The standard pI range 4-7 is shaded light red.
Proteins that were identified from alkaline gels 6 � 11 are marked with 6-11.
Alkaline proteins expressed during the exponential growth that were exclusively identified from alkaline gels (4 � 12 [1,2] and 6 � 11 [this work])
are also included and marked with a  for alkaline proteins (pI > 7.0).
Alkaline proteins that were identified additionally in the pI-ranges 4 � 7 are marked with a**.
a) The identification method is indicated in the corresponding pI range.

MS means tryptic peptide mass fingerprint in reflector mode of a TOF-TOF-instrument
MS/MS indicates the exact analysis (see text) of the three most abundant peptides in the TOF-TOF-instrument
MS/MSH refers to ESI-MS/MS after nanoHPLC
The number of identified and labeled spots in the appropriate pI-range is indicated.
The number of labelled identifications of low molecular weight proteins in the SyproRuby gel 4 � 7 (Fig. 2) is marked with *.

b) The existence and number of charge and mass modifications is recorded.
Newly identified proteins from this work are colored green.
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