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P . aeruginosa PAO1 DNA 5
identities ~ 97% ~99% 5
Mu DNA Mu 1
1
Table 1  Transposon integration sites and target site duplications
Moot Sequence’ Transposon : Cenetic location” ____
orientation Gene Coordinates Section

A20 Mu cgegacggacACGGC  Km-Mu ACGGCaagecccagg + phaS 7332 - 7336 399
G4 Mu aatacgaagaAGCGC  Km-Mu AGCGCggeggeegac - phzS 7939 — 7943 399
1136 Mu ggeettecagCTGGG  Km-Mu CTGGGectgaaggge + sucC 693 — 697 148
Cl24 Mu cgtagacacce CCCGA  Km-Mu CCCGAagaggecgea + sucC 276 - 280 148
F83  Mu cgggettgtcGCCGG - Km-Mu GCCGGgegegtigge - hmgA 5983 — 5987 188
K145 Mu geaglgecagCGGGT  Km-Mu CGGGTeccagegeag - hmgA 6052 - 6056 188
B84  Mu atgeegeecdlCGGC Km-Mu TCGGCatgatggteg - pisP 9868 — 9872 32
K50 Mu agagegtegeCGCGC - Km-Mu CGCGCrgtecgeget + phzF1 5631 — 5635 399

? Km-Mu means mini-Mu transposon with kanamycin resistance gene. Target site duplications are in boldface capital letters.
" Compared to the genomic sequences shown the transcription from the transposon proceeds from left to right + or from right to left —
p 2 equ P! p p

“Genetic locations were determined by comparison to the PAO1 complete genome.

8 hmgA phzF
phzS sucC ptsP - phzF 1
F83 K145 1 phzF
hmgA A20 G4
phzS 136 Ci24 sucC K50
B84 pisP K50 phzA1B1C1D1E1F1G1
(A) Byl
9 el _EcoRl  Bamhi EcoRi
EcoRIV ‘ Bgllll l EcoR\Il‘ | EcoRV |
b 20k ™ 6.0k BOkb 10.0kb
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Fig.1 Genes involved in biosynthesis of pyocyanin

A Operon phzA1B1C1D1E1F1G1 B Operon phzA2B2C2D2E2F2G2 RBS  Ribosome binding site.
- pyo-melanin
hmgA 1 2- 2 6

F83  Kl145 4 phzF1
phzS
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2
Table 2 Genes inactivated and putative proteins
Mutant Gene Protein name confidence Amino acids Product
A20 Mu phzS 1 402 Flavin-containing monooxygenase
G4  Mu phzS 1 402 Flavin-containing monooxygenase
1136 Mu sucC 2 388 Succinyl-CoA synthetase beta chain
C124 Mu sucC 2 388 Succinyl-CoA synthetase beta chain
F83 Mu hmgA 2 432 Homogentisate 1 2-dioxygenase
K145 Mu hmgA 2 432 Homogentisate 1 2-dioxygenase
B8  Mu ptsP 2 759 Phosphoenolpyruvate-protein phosphotransferase
K50 Mu phzF'1 1 278 Probable phenazine biosynthesis protein

Class 1 Function experimentally demonstrated in P. aeruginosa Class 2 Function of highly similar gene experimentally demonstrated in another organism and
gene context consistent in terms of pathways its involved in if known .

chorismic acid 7 pisP sucC
-1- 1 -1- sucC A
phzM  phzS
2 A20 G444  phaS pisP -
phzS EI NPr  [A™
5_ _1_ PISNLr
Nir
12 A20 EIIS . NPr
ca4 1. oA A
Pseudomonas putida
384 AN 0 King
phzA1B1C1D1E1F1G1 phzA2B2C2D2E2F2G2 7 oo
Bradyrhizobium
98 % . . Nor
Jjaponicum EI
1 phzA1B1C1D1E1F1G1 DisP
1 las-box PTS™
Quorum sensing pisP
pisP
pisP sucC
lasR-lasl ~ thiR-rhll lasR-lasl
: gscR
pthZBz C2D2E2F2G2 las-box 1 Byng G S Eustice D C Jensen R A. Biosynthesis of phenazine
lasR-las] pigments in mutant and wild-type cultures of Pseudomonas
" aeruginosa . J Bacteriol 1979 138 3 846 - 852.
K50 2 Lynne R U Roderick A L. Geary I et al. Induction of neutrophil
22.5h apoptosis by the Pseudomonas aeruginosa exotoxin pyocyanin  a
potential mechanism of persistent infection. The Journal of
lasR-las] Immunology 2002 168 1861 — 1868.
3 Bradley E B Railsbhack M A Cox C D. The Pseudomonas
rhiR-rhll phzA2B2C2D2E2F2G2

aeruginosa secretory product pyocyanin inactivates o protease
inhibitor  implications for the pathogenesis of cystic fibrosis lung

disease _ Infect Immune 1009 &7 3 1207 — 12172
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et al. A Seven-gene

Study on genes involved in biosynthesis and regulation of pigments
in Pseudomonas aeruginosa

XU Hai-jin ~ SHAN Zhi-ying  LIN Wei-li GAO Cai-chang QIAO Ming-qiang”

College of Life Sciences  Nankai University ~ Tianjin 300071  China

Abstract Mu transposition recombination technique was firstly used as a mutagenesis tool to explore a cluster of genes
involved in biosynthesis and regulation of pigments in P. aeruginosa. Eight pigment mutants were screened and
identified. Gene cloning and sequencing of the region flanking the insertion revealed that the genes hmgA pisP  sucC
phzS phzF1 were disrupted with mini-Mu respectively. Among them gene hmgA is involved in the degradation of
tyrosine others affect the metabolism of pyocyanin which is the most important pigment of P. aeruginosa . Both gene
phzS and gene phzF'1 have been experimentally demonstrated to participate in pyocyanin synthesis. Gene pisP belongs to
a phosphotransferase system and gene sucC encodes succinyl-CoA synthetase beta chain. This is the first report that gene
ptsP and sucC may be involved in the regulation of the biosynthesis of pyocyanin.

Key words P . aeruginosa Pyocyanin Mu transposition technique
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