
Paraquat-inducible protein B
Paraquat-inducible protein A
Minor curlin subunit CsgB, nucleation component of curlin monomers
Curli production assembly/transport component CsgG
Curli production assembly/transport component CsgF
Curli production assembly/transport component CsgE
FIG024746: hypothetical protein
FIG023677: hypothetical protein
FIG005107: hypothetical protein
Mercuric transport protein, MerT
Copper resistance protein B
CopG protein
Ferredoxin reductase
Putative OMR family iron-siderophore receptor precursor
Copper resistance protein CopD
Copper resistance protein CopC
TonB-dependent siderophore receptor
Siderophore synthetase component, ligase
Siderophore biosynthesis protein, monooxygenase
Siderophore biosynthesis L-2,4-diaminobutyrate decarboxylase
Type I restriction-modification system, restriction subunit R (EC 3.1.21.3)
Type I restriction-modification system, DNA-methyltransferase subunit M (EC 2.1.1.72)
Putative predicted metal-dependent hydrolase
Nicotinamidase (EC 3.5.1.19)
FIG038982: hypothetical protein
FIG004131: Transcriptional regulator, ArsR family
2,3,4,5-tetrahydropyridine-2,6-dicarboxylate N-acetyltransferase (EC 2.3.1.89)
2,5-diketo-D-gluconic acid reductase B (EC 1.1.1.274)
Multicopper oxidase
Fumarate and nitrate reduction regulatory protein
Ribonucleotide reductase of class III (anaerobic), large subunit (EC 1.17.4.2)
Ribonucleotide reductase of class III (anaerobic), activating protein (EC 1.97.1.4)
Purine nucleoside phosphorylase (EC 2.4.2.1)
Nitrite-sensitive transcriptional repressor NsrR
Anaerobic nitric oxide reductase transcription regulator NorR
Respiratory nitrate reductase gamma chain (EC 1.7.99.4)
Respiratory nitrate reductase delta chain (EC 1.7.99.4)
Respiratory nitrate reductase beta chain (EC 1.7.99.4)
Respiratory nitrate reductase alpha chain (EC 1.7.99.4)
NnrS protein involved in response to NO
Nitric-oxide reductase (EC 1.7.99.7), quinol-dependent
Copper-containing nitrite reductase (EC 1.7.2.1)
diguanylate cyclase (GGDEF domain) with PAS/PAC sensor
Diacylglycerol kinase (EC 2.7.1.107)
Retron-type RNA-directed DNA polymerase (EC 2.7.7.49)
DNA-cytosine methyltransferase (EC 2.1.1.37)
Putative N-acetylgalactosaminyl-diphosphoundecaprenol glucuronosyltransferase
ADA regulatory protein
Choline-sulfatase (EC 3.1.6.6)
Formate dehydrogenase-O, major subunit (EC 1.2.1.2)
YoeB toxin protein
YefM protein (antitoxin to YoeB)
RelB/StbD replicon stabilization protein (antitoxin to RelE/StbE)
Prevent host death protein, Phd antitoxin
Death on curing protein, Doc toxin
Cys-tRNA(Pro) deacylase YbaK
Glutamyl-tRNA(Gln) amidotransferase subunit A (EC 6.3.5.7)
Aspartyl-tRNA(Asn) amidotransferase subunit A (EC 6.3.5.6)
Potassium-transporting ATPase C chain (EC 3.6.3.12) (TC 3.A.3.7.1)
Potassium-transporting ATPase B chain (EC 3.6.3.12) (TC 3.A.3.7.1)
Potassium-transporting ATPase A chain (EC 3.6.3.12) (TC 3.A.3.7.1)
tolB protein precursor, periplasmic protein involved in the tonb-independent uptake of group A colicins
Mg(2+) transport ATPase, P-type (EC 3.6.3.2)
Type I restriction-modification system, specificity subunit S (EC 3.1.21.3)
Putative DNA-binding protein in cluster with Type I restriction-modification system
Deoxyribodipyrimidine photolyase, single-strand-specific
Lipoate-protein ligase A
FIG116849: hypothetical protein
Sulfatase modifying factor 1 precursor (C-alpha-formyglycine- generating enzyme 1)
Organic hydroperoxide resistance protein
putative glycosyltransferase - possibly involved in cell wall localization and side chain formation of rhamnose-glucose polysaccharide
N-acetylneuraminate synthase (EC 2.5.1.56)
N-Acetylneuraminate cytidylyltransferase (EC 2.7.7.43)
3-hydroxybutyryl-CoA dehydrogenase (EC 1.1.1.157)
Ornithine decarboxylase (EC 4.1.1.17)
2,3-butanediol dehydrogenase, S-alcohol forming, (S)-acetoin-specific (EC 1.1.1.76)
Multidrug efflux pump component MtrF
Secreted protein, suppressor for copper-sensitivity ScsC
Membrane protein, suppressor for copper-sensitivity ScsD
Membrane protein, suppressor for copper-sensitivity ScsB
Sensor histidine kinase PrrB (RegB) (EC 2.7.3.-)
Dna binding response regulator PrrA (RegA)
4-keto-6-deoxy-N-Acetyl-D-hexosaminyl-(Lipid carrier) aminotransferase
Nucleotide pyrophosphatase (EC 3.6.1.9)
Sulfur carrier protein ThiS
Methylated-DNA--protein-cysteine methyltransferase (EC 2.1.1.63)
Polyphosphate kinase (EC 2.7.4.1)
MSHA biogenesis protein MshQ
Acetoacetyl-CoA reductase (EC 1.1.1.36)
dTDP-glucose 4,6-dehydratase (EC 4.2.1.46)
Putative glycosyltransferase
Alpha-1,3-N-acetylgalactosamine transferase PglA (EC 2.4.1.-)
dTDP-4-dehydrorhamnose reductase (EC 1.1.1.133)
dTDP-4-dehydrorhamnose 3,5-epimerase (EC 5.1.3.13)
Capsular polysaccharide export system protein KpsC
Glucose-1-phosphate thymidylyltransferase (EC 2.7.7.24)
Transcriptional regulator, PadR family
Nicotinamidase family protein YcaC
4-amino-6-deoxy-N-Acetyl-D-hexosaminyl-(Lipid carrier) acetyltrasferase
DNA ligase (ATP) (EC 6.5.1.1)
Antitoxin YafN
MSHA biogenesis protein MshK2
Toxin YafO
Predicted beta-glucoside specific TonB-dependent outer membrane receptor
Type III restriction-modification system methylation subunit (EC 2.1.1.72)
NAD-dependent glyceraldehyde-3-phosphate dehydrogenase (EC 1.2.1.12)
Agmatine deiminase (EC 3.5.3.12)
Dipeptidyl peptidase IV in 4-hydroxyproline catabolic gene cluster
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Additional file 4 The heatmap shows a comparison of the unique functional metabolic pathways between Sol25, HP20-50 and the 
closely related isolates determined by the phylogenetic analysis using the TYGS (Type Strain Genome Server). Rows indicate 
individual "Roles" determined using the RAST server, and columns indicate individual isolates. The distribution of unique genes is 
shown in red (genes present only in a single isolate), while dark blue indicates absence of genes.


