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Supplementary Table S3. List of selected 39 Transcription Factors, their experimentally 

verified binding sites used for the construction of the corresponding PSSMs and the 

literary sources and references.  

 
No TF (PA 

id) 

Binding Site Sequence Binding 

Region 

References 

1 ExsA 

PA1713 
 

TGCCGATTCCAGTGAAAAAACGGCGGCCAATC

CTGATAGGC 

exoS 

operon(a) 

 

 

 

(Hovey&Fra

nk 1995), 

(Yahr et al, 

1995),(Yahr 

et al, 1996) , 

(Goranson 

et al, 1997) 

AATGCCGGGCTAAAAATAACTGACGTTTTTTGA

AAGCCCGGTAGCG 

exsD-pscBL 

operon(a) 

TGTGGCTTTTTTCTTAAAAGAAAAGTCTCTCAG

TGACAAAAGC 

exsCBA 

operon(a) 

GCGGCAAAACCTAAAAAAAGAGAACCACGATT

AACAGTCTCTC 

orf1 

operon(a) 

2 MexR 
PA0424 

 

AAATGTGGTTGATCCAGTCAACTATTTTG mexAB-

oprM 

operon (re) 

 

 

(Evans et al, 

2001) ATTTTAGTTGACCTTATCAACCTTGTTT mexAB-

oprM 

operon (re) 

3 Dnr 

PA0527 
 

TTGACGGCCGTCAA hemF 

operon(a) 

 

 

(Rompf et 

al, 

1998),(Arai 

et al, 2003) 

TTGATACAAATCAA hemN 

operon(a) 

TTGACTTTCATCAA nosRZDFY

L operon(a) 

4 AlgU 
PA0762 

 

CGGAACTTTCCTCCGCGCCGTGGCTCTGAACAG

CC 

new site(a)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Firoved et 

al, 2002) 

AAGAACTTTGAGGGCAAGTCGAAGTTCAAAAC

GTGG 

oprF 

operon(a) 

TGGAACTTCACGCCAGCGCAAATGTTCAAAGG

GCT 

lptA 

operon(a) 

CTGAACTTGTCCGGCTGCGTCGTCCTCCCATGT

AGA 

osmC 

operon(a) 

AGGAACTTGAGATCGTGCAGGGTGCTCCAATA

TTTC 

PA3952 

operon(a) 

GCGAACTTGTCGCAGTCGTGCCGTTCCAAGCA

GCC 

PA3902 

operon(a) 

TGGAACTTGGTGGTTTTTGCCCAGTCCTAGGCA

AGG 

ycfJ 

operon(a) 

TGGAACTTTCCTTGCGCGCCTTGCATCGCATAC

TCAAG 

betT2 

operon(a) 

CCGAACTTTGCGAGGAAAAACCGATTCTAACC

AAGCCA 

dksA 

operon(a) 

GTGAACTTTGCCACAAAACGCATATCTGAATCC

ATTTG 

phuR 

operon(a) 

TGGAACTTCTGGCGGGGCGATAGCTCCCATTG

AGCCGC 

tal operon(a) 

GAGAACTTTTGCAAGAAGCCCGAGTCTATCTTG

GCA 

algU 

operon(a) 

GGGCACTTTTCGGGCCTAAAGCGAGTCTCAGC

GTCG 

algR 

operon(a) 

TCGAACTTAGGCGCAGAATGTCGGGTCCCACG

GACA 

PA0856 

operon(a) 

TTGAACTTATCCGCGCGCACCTGTTCCTATTGC

CCA 

PA3262 

operon(a) 

AGGAACTTATACACCCGCTTGCAGTCAGATATC rpoH 
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CGA operon(a) 

CGGAACTTCCCTCGCAGAGAAAACATCCTATC

ACCG 

algD-algA 

operon(a) 

TGGAACTTTCTTAGACGCATCGGTTCCAAAGCA

GGA 

algU 

operon(a) 

 

5 PhoB 
PA5360 

CTGTCATTCATCCTTAAC katA gene(a) (Yuan et al, 

2005) 

6 ArgR 
PA0893 

 

CGGGTTGGCGCTATAACAAGTTGTCGCATGGC

GGCAATGCCG 

aruC 

operon(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Park et al, 

1997), 

(Ochs et al, 

1999), (Lu 

et al, 1999), 

(Nishijyo et 

al, 1998), 

(Lu&Abdela

l 2001), (Lu 

et al, 2004) 

CGTCGTCTTATTGGTGGACCGGAATGTCGCGAT

TCTGTAAACTAC 

carA 

operon(re) 

CTGCGCCTTCCCGATGCTTTCTGTCGCATTTCC

GAAAGCCGC 

aruC 

operon(a) 

CCTCCTTGTGTTTCCGCGACATTTCCTTATAAG

ATCGCGCCT 

argF 

operon(re) 

CTTCGGTGCTTTTATAATTAGTTGTCGCATTGA

AGAAATAACC 

aot + argR 

operon(a) 

CGCACCTACGCAGATGCGACATGCGTCATGCA

ATTTTGCGACA 

oprD 

operon(a) 

GCGACTTACAGGAATGCGTCATCTAATTACTTT

GAGTAGGAA 

arcDABC 

operon(a) 

TGCTCCCGGGGTGAACGAATATGTCGCAGCAC

GGTAAGTGTTT 

gdhB 

operon(a) 

TGTCGCTTTTGCGTCTAAAGCTGTCGCCCCTCT

GTAATTTCC 

argG 

operon(re) 

GCCAGTTACAACGTAGCGACACCTCAGGTCGC

CCAGGCGTCA 

PA0328 

operon(a) 

GAAAGTTTCAGTTTTGCACCATAAAGATTCATC

AATGCGTCA 

gdhA 

operon(re) 

CCGACTTGTGTTGCCGCGACCTTTTCTTACAAG

GGCAAGCCG 

adcAB 

operon(a) 

CGGCACCGCGAGGCCGCGCCAGCCCTTTCCCT

AGATGGGAGA 

speA 

operon(u) 

CGGACTGTTCTGATTGCGACGTCGTTTTTCAAC

AAAAGGACA 

braZ 

operon(a) 

GGTCGCCTCTGCGACATTCGCTGTCGTGTCCCG

GCGTGCCGC 

PA3934 

operon(a) 

CAGTTTTGTTCCTACGCGACAGCGCACTGCAGC

GATGCGACA 

PA5152-

PA5153 

operon(a) 

GGGATTTCCGGCCTCCCGGCTGGCAATGCGCCT

GCGACGACA 

ygjU 

operon(a) 

7 FleQ 
PA1097 

 

TGTCGGATGATTGACAG FleSR 

operon(a) 

 

 

 

 

(Arora et al, 

1997), (Jyot 

et al, 2002) 

TGTCGCTCTGCCGCCA FleSR 

operon(a) 

CCGGCGTCAAAAGTTTGTT flhA 

operon(a) 

AAAAGCCGCGGCTGTT fliE 

operon(a) 

AAACCCTTCATTTGACGCTATAGCGACGGATTT

TTGGCATGG 

fliL 

operon(a) 

8 LasR 
PA1430 

 

ACCCCACCTACCAGAATTGGCAGGGG hcnABC 

operon(a) 

 

 

 

 

 

 

 

ACCGCGCGTTTCCACCAGGG hcnABC 

operon(a) 

ACCTGCCAGTTCTGGCAGGT lasB 

operon(a) 

CACTGCCAGATCTGGCAGTT AcpP-like 
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operon(a)  

 

 

 

(Pessi&Haas 

2000),(Whit

eley&Green

berg 2001), 

(Schuster et 

al, 

2004),(Rust 

et al, 

1996),(Whit

eley et al, 

1999),(de 

Kievit et al, 

2002),(Pesci 

et al, 1997) 

ACCTACCAGATCTTGTAGTT phzA1 

operon(a) 

ATCTATCTCATTTGCTAGTT lasI 

operon(a) 

ATCTATCTCATTTGCTAGTT RsaL 

operon(a) 

CCCTACCAGATCTGGCAGGT rhlL 

operon(a) 

TTTTGCCGTATCGGCAAGGC rhlR 

operon(a) 

ACCTGCTTTTCTGCTAGCTA lasB 

operon(a) 

AAAACAACCAGAACAGATAGTTTTTCC PA0572 

operon(u) 

CCTCCTGAGCAGTTCAGATAGGTTGT PA3904 

operon(u) 

GCCGGCAACTAGCTATCACTTGGAGTAGCTGG

CTGGCCTTCT 

PA4677 

operon(u) 

9 Anr 

PA1544 
 

TTGACGTGGATCAG arcDABC 

operon(a) 

 

 

 

 

 

 

 

 

 

 

(Rompf et 

al. 1998), 

(Pessi&Haas 

2000), 

(Galimand 

et al, 

1991),(Gam

per et al, 

1991),(Wint

eler&Haas 

1996),(Vijge

nboom et al, 

1997),(Arai 

et al, 

1995),(Arai 

et al, 1997) 

 

 

TTGACCTGAATCAG azurin 

operon(a) 

CTGTCATGGATCAA 

 

hcnABC 

operon(a) 

TTGATACAAATCAA hemN 

operon(a) 

TTGACGGCCGTCAA hemF 

operon(a) 

TTGATCGCGGTCAA PA0526 

operon(u) 

TTGCCGTGCGTCAA dnr 

operon(a) 

TTGACCGGAATCAA nirSMCFDL

GHJEN/Nir

QOP 

operon(a) 

TTGATTCCTATCAA narK1 

operon(u) 

TTGTCTCGCGACAA cioAB 

operon(u) 

TTGCTCTGCATCAA cioAB 

operon(u) 

10 PvdS 

PA2426 
 

GCTAATTTT PA2411-

PA2412 

operon(a) 

 

 

 

 

 

 

 

 

 

 

 

 

 

AGTAAATCC PA2413 

operon(a) 

GGTAAATTC PA2427 

operon(a) 

GGCAAATTT PA2451-

PA2452 

operon(a) 

GCTAAATTT PA2393-

PA2395 

operon(a) 
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GGTAAAACG fpvA 

operon(a) 

 

 

 

 

 

 

(Ochsner et 

al, 2002), 

(Wilson et 

al, 2001), 

(Hunt et al, 

2002) 

GCTAATTAT PA2424-

PA2425 

operon(a) 

GTTAATTTT PA2400-

PA2402 

operon(a) 

CGTAAATTG pvdF 

operon(a) 

GTTAAATTT PA2389-

PA2391 

operon(a) 

GGTAAATTT PA2392 

operon(a) 

CATAAACGG PA2531 

operon(a) 

GCGAAGAT PA5150 

operon(a) 

CTTAAACCG PA1134(a) 

TATAAAAAA PA4175 

operon(a) 

CGTGAATCG PA0346 

operon(a) 

CTTGAATGG PA0818 

operon(a) 

ATTAAAACC PA4833 

operon(a) 

GGTAAATAT mvfR 

operon(a) 

CATAAATCC toxA 

operon(a) 

CTTAAATTT pvdA 

operon(a) 

GCTAAATCC pvdD 

operon(a) 

GATAAATGA ptxR(a) 

GCTAGATAC toxR 

operon(a) 

GCTAAATAC pvdE 

operon(a) 

11 RhlR 

PA3477 
 

TCCTGTGAAATCTGGCAGTT rhlAB 

operon(a) 

 

 

 

 

(Whiteley&

Greenberg 

2001), 

(Whiteley et 

al. 1999), 

(Winzer et 

al, 2000), 

(Yang et al, 

2000) 

ACCTACCAGATCTTGTAGTT phzA1 

operon(a) 

CACTGCCAGATCTGGCAGTT AcpP-like 

operon(a) 

TCCTGCATGAATTGGTAGGC pa1L 

operon(a) 

CTGTGTTTCCGACAGC migA 

operon(a) 

CTCCAGCGACCGTAGC migA 

operon(a) 

12 Fur 

PA4764 
 

GAAGATGGTAATTAATTGC tolQRAB 

operon(re) 

 

 

 

 

 

 

ACGAACGTGAATCATTCTC pfeR(re) 

AATAATCAATCTCATTATC fagA-sodA 

operon(re) 

GAAAACAATAATCAATCTC fagA-sodA 
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operon(re)  

 

 

 

 

 

 

 

 

 

 

 

(Ochsner et 

al. 2002), 

(Ochsner&V

asil 

1996),(Ochs

ner et al, 

1995),(Miya

zaki et al, 

1995),(Hass

ett et al, 

1997),(Ochs

ner et al, 

2000) 

 

 

 

CTGAATGATAATAATTATC tonB 

operon(re) 

GATAATAATTATCAGAAGA tonB 

operon(re) 

CAAAACGCATATCTGAATC phuR 

operon(re) 

GAGATTTATTATCATTGGC pchR 

operon(re) 

GTAATTGACAATCATTATC pvdS 

operon(re) 

CAAAACGCATATCTGAATC phuR 

operon(re) 

GATTCAGATATGCGTTTTG phuS 

operon(re) 

GATAATAAGAATTATTCTC PA4570 

operon(a) 

CATCATGATGGTAATCAGC feoAB 

operon(a) 

AAAAATGCAAATCTTTCGC PA4370 

operon(a) 

GATAATAGTTTTCATTTGC PA4895-

4896 

operon(a) 

TAAAATGATAACTATTATC PA3899-

3900 

operon(a) 

GAGATTTCTTATCATTCGT PA5217 

operon(a) 

GACAATGCGATTCATTATC PA2467-

2468 

operon(a) 

TCCAATGCAAATCAATATC piuC 

operon(a) 

GAAAATCATTATCATAAAA pig25 

operon(a) 

GATATGTATTATCATTCGC PA1300-

1301 

operon(a) 

GCGAATAATTCTCGTTTTT fiuR(pig17) 

operon(a) 

GAGACTGATTCTTATTACA hasRA 

operon(a) 

GCAAATGCTAATCATTCGC PA2033-

2034 

operon(a) 

CATAATGATAAGCATTATC fptA 

operon(a) 

GACAATCATTCTCATTATT bfd 

operon(a) 

GACATTGAGATTCAATAAC hemO 

operon(a) 

GATGAAGATCGCCATTATC PA2385 

operon(a) 

ACGATTGCTAATCAATCTT pirR 

operon(a) 

CTTGATGAGAATTATTATA pig32 

operon(a) 

TAAATTTATAATAATTCTC PA2388 

operon(a) 
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GGAATGAGATTTATTATC pchR 

operon(re) 

13 Vfr 

PA0652 
 

AAATGTGATCTAGATCACATTT lasR 

operon(a) 

 

 

 

(Albus et al, 

1997),(Huds

on&Fried 

1990),(Suh 

et al, 

2002),(Dasg

upta et al, 

2002) 

AATGTGAGTTAGCTCACTCAT lacZYA 

operon(r) 

AAATTGACTAATCGTTCACATTTG fleQ 

operon(u) 

14 OxyR 

PA5344 
 

ATTGATATTCCTAATCGGCGCGGTGAGGTTTTT

CAAT 

katB operon 

(a) 

 

 

(Ochsner et 

al. 2000) 
ATAGATTTAGATAATTTCACTGATGGCCTAAAT

CAAT 

ahpC 

operon(a) 

15 PsrA 

PA3006 
 

CAAACGCCTGTTTG PA0506 

operon(re) 

 

 

 

 

 

 

 

(Kojic et al, 

2005) 

CAAACGTTTGTTTG etfBA 

operon and 

PA2953 

operon (re) 

GAAACGTATGTTTC psrA 

operon(re) 

CAAACAAGTGTTTG psrA 

operon(re) 

GAAACCGGGGTTTC mmsR 

operon(u) 

CAAACGGAAGTTTG rpoS 

operon(a) 

GAAACCAGCGTTTC PA3595 

operon(u) 

16 AlgZ 

PA5262 
 

GTAATCCATTGGCCATTACCAGCCTCCCGCCAT

TAC 

algD-algA 

operon(a) 

 

 

(Wozniak&

Ohman 

1994),(Bayn

ham&Wozni

ak 

1996),(Bayn

ham et al, 

1999),(Ram

sey et al, 

2005) 

GAAGGCCATCATCCAACC algZ 

operon(re) 

CAGATAGCTGGTACTGGCAAAACGCCGGCACG

CAACGCA 

algZ 

operon(re) 

17 PtxS 

PA2259 
TGAAACCGGTTTCA PtxS 

operon(re) 

(Swanson et 

al, 1999) 

18 MvfR 

PA1003 
CAGAGCGTCGACTTCCTGCCCGGCGAACTGCA

CCTGGGGAGCATGCGCCGG 

phnAB 

operon(a) 

(Cao et al, 

2001) 

19 CysB 

PA1754 
TGTTGAAATTAAAGGCCTTTAGAAACTTGAATT

CTATGGACCGAAC 

algD-algA 

operon(a) 

(Delic-

Attree et al, 

1997) 

20 MexT 

PA2492 
GTATCACTGTTCGTGATAATCAAAATCTCGTCG

TTCGATTAGT 

 

mexEF-

oprN 

multidrug 

efflux 

operon(a) 

 

 

 

(Kohler et 

al, 1999) 

21 PilR 

PA4547 
TCCAGCTGTCAAAAAATGTCACATCCTGTCCGT

TTTAAGTT 

pilin 

operon(a) 

     (Jin et al, 

1994) 
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22 RsaL 

PA1431 
TATGAAATTTGCATA lasI 

promoter(re) 

 

 

 

(Cao et al. 

2001), 

(Rampioni 

et al, 2006) 

TATGCAATCCACATC phzA1 

promoter(u) 

TAGCAATCCCGCATA phzM 

promoter(u) 

TACCCACCTGTCATG phzA 

promoter(u) 

23 RpoN 
PA4462 

GGGCCCACGCGTTCCA oprE 

operon(a) 

 

 

 

 

 

 

(Arora et al. 

1997), (Jyot 

et al. 2002), 

(Wozniak&

Ohman 

1994), 

(Yamano et 

al, 1998) 

GGCACGGGTATTGC FleSR 

operon(a) 

GGAACTTCCCTCGC algD - algA 

operon(a) 

TGGAACGGTTCCTGC flhA 

operon(a) 

TGGCACCCTTGTTGC fliE 

operon(a) 

TGGCACAACCCTTGC fliL 

operon(a) 

24 GlpR 

PA3583 
 

TTTTTTCGAAACTGAACAAT glpFK 

operon(u) 

 

 

(Schweizer 

et al, 1997), 

(Schweizer

&Po 1996) 

 

ACCCTTCGAAATTGAAAAAG glpD 

operon(re) 

ACCCTTCGAAATTGAAAAAG glpD 

operon(re) 

25 NarL 

PA3879 
 

TGTTCAT hemA 

operon(u) 

 

 

 

 

(Krieger et 

al, 2002) 

TGTCTAT hemA 

operon(u) 

TACCTCT narK1 

operon(u) 

TACGGCT narK1 

operon(u) 

TACCTCC narK1 

operon(u) 

26 TrpI 

PA0037 
 

ATTCGTGAGTTTTCCTGACAGGT trpBA 

operon(a) 

 

 

(Chang&Cra

wford 

1990),(Chan

g&Crawford 

1991) 

TGCCGCAATCTTATCGGTTTCTT trpBA 

operon(a) 

27 PhhR 

PA0873 
 

CGTAAGGAAAACTTTACG phhABC 

operon(a) 

 

 

 

(Song&Jens

en 1996) 

CGTCAAGAATATGTGACA phhABC 

operon(a) 

28 AguR 

PA0294 
TCCGATTTTTATCGGA aguBA 

operon(re) 

 

(Nakada et 

al, 2001) 

29 QscR 
PA1898 

ACCTGCCCGGAAGGGCAGGTTGTCCC PA1897 

promoter 

region(u) 

 

 

(Lee et al, 

2006) ACCTTGCCTTTCGGGCAGGTTGGCGG PA5351 

promoter 

region(u) 
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30 RpoS 
PA3622 

CTGTGCT lecA 

promoter 

region(a) 

 

 

 

 

 

 

(Winzer et 

al. 2000), 

(Schuster et 

al. 2004) 

CTTTGCT lecA 

promoter 

region(a) 

CTTTACT cheY2 

promoter 

region(u) 

CTAGTTT mcpA 

promoter 

region(u) 

31 RpoH 
PA0376 

GCATGCCCTTGAAATGGCTTGTGGCGACCTTAT

GTA 

groESL 

promoter 

region(a) 

 

(Fujita et al, 

1998) 

32 PchR 
PA4227 

CTGCAGCGAATGAAAAAGCCCCGCAATCGAAA pchR-pchD 

intergenic 

region (u) 

 

(Michel et 

al, 2005) 

33 NfxB 
PA4600 

 

TTGATTGAAAACGGATCGAATGGTACTTTTTCG

AGCTAA 

nfxB gene 

upstream(re) 

 

(Shiba et al, 

1995) TTGAGTCAATATTGTCTCAAATGATCTTTTGAC

AGCTAA 

nfxB gene 

upstream(re) 

34 IHF 

PA3161 

PA2738 

(2 

subunits) 

CAAGGGATTTGTTCA hemA 

operon(a) 

 

 

 

 

 

 

 

 

 

(Arora et al. 

1997), 

(Wozniak&

Ohman 

1994), 

(Delic-

Attree et al. 

1997), 

(Yamano et 

al. 1998), 

(Krieger et 

al. 2002), 

(Wozniak&

Ohman 

1993) 

CAATACATCGGCAAT hemA 

operon(a) 

CAATGGTTGTCCTGC hemA 

operon(a) 

GTTTCGCAACGCTTTGATTTTCAAATGAAAAAA

A 

FleSR 

operon(a) 

TTAAAGCTATTAAATATGAATAATTAA oprE 

operon(a) 

TAAAAACACTTTTAATTCAATAAGTTA algB 

operon(a) 

CAATAATTTCAGCCGTACCTCTTT narK1 

operon(a) 

CAACCTGTTG IHF binding 

site(a) 

ATATCAAACGGATA algD-algA 

operon(a) 

CCATCAAGTTGGTA algD-algA 

operon(a) 

35 AlgR 
PA5261 

 

CTCAACCGTTCGTCTGCAAGT algD-algA 

operon(a) 

 

(Kato&Chak

rabarty 

1991), 

(Mohr et al, 

1991) 

TGGCGCTACCGTTCGTCCCTCCG algD-algA 

operon(a) 

36 MvaT 
PA4315 

 

CGATTATTCGGTTTTCATGAACAAC ptxs-ptxr 

intergenic 

region (u) 

(Westfall et 

al, 2004) 

37 SigX 
PA1776 

 

GAAGTTCTGATAAACTTGCCACCCAAGTTGTG oprf gene 

upstream 

region(a) 

 

(Brinkman 

et al, 1999) 

38 PrtN 
PA0610 

ATTGCAGTTTG S1 pyocin 

gene 
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 upstream (a)  

 

 

 

 

 

(Matsui et 

al, 1993) 

ATTGCTGTGT R2 pyocin 

gene 

upstream(a) 

ATTTCCAGTGT R2 pyocin 

gene 

upstream(a) 

ATTGGCGTTC R2 pyocin 

gene 

upstream(a) 

ATTGCAGTGG R2 pyocin 

gene 

upstream(a) 

ATTGTCGAGA R2 pyocin 

gene 

upstream(a) 

39 PycR 

PA5437 
 

TCCGGTCGCTGCA pyca-pycr 

intergenic 

region(a) 

 

 

 

 

(Kukavica-

Ibrulj et al, 

2008) 

CTGCATGACCGGCAG pyca-pycr 

intergenic 

region(a) 

TGACCGGCAGGCA pyca-pycr 

intergenic 

region(a) 
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