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Table 1  List of bacterial strains and plasmids used

Strains and plasmids Genotype or phenotype References
E.coli
DH10B F'mcrA  (mrr-hsdRMS-mcrBC) ®80lacZ  M15  lacX74 Invitrogen
deoR recAl araD139 (ara leu)7697 galU galK rpsL endAl nupG

P.aeruginosa

PAO1 Wild type lab strain [10]

PAMO0487 PA0487 transposon mutant of PAO1; Gm' Constructed by lab

PAMO0487R PA0487 transposon mutant of PAO1; Gm' Constructed by lab
plasmids

pMS402 vector with luxCDABE reporter;Knr,Tmpr (1]

pKD-phzAl pMS402 containing 844-bp promoter region of the phzAl [1]

operon cloned between Xhol and BamHI sites;Knr, Tmp'

pKD-rhll pMS402 containing rhil promoter region: Kn', Tmp' (1]

pKD-rhIR pMS402 containing rhIR promoter region: Kn', Tmp® [1]

pKD-lasl pMS402 containing las! promoter region; Kn', Tmp' (1]

pKD-lasR pMS402 containing lasR promoter region; Kn', Tmp’ (1]

pKD-znuA pMS402 containing znuA promoter region; Kn', Tmp" (1]

pKD-pgsR pMS402 containing 940-bp promoter region of the This study

pgsR cloned between Xho and BamH sites;Knr,Tmp’
pKD-pgsH pMS402 containing 826-bp promoter region of the This study
pagsH cloned between Xho and BamHI sites; Knr, Tmp'

Tmp": Trimethoprim resistance; Gm': Gentamicin resistance; Kn': Kanamycin resistance.

1.1.2
Escherichia coli PAO1 LB 3
Oxoid NaCl 1.3 PFEHl PCR REENFHEHEFHBAN ISR
LB 1.2 PAMO0487
Oxoid 37 PAMO0487R PCR
(1] PCR PCR
Tmp 300 pg/mL Gm 50 pg/mL P7-1 5%CT AACAATTCGTTC-
Kn 50 pg/mL (Te)1.56 pug/mL  AAGCCG-37  arbl 5%GGCCACGCGTCGACTAG-
1/4MIC Amersco  Wallac 1420 TACNNNNNNNN NNGATAT-3“
Multilabel counter / PCR P7-1
LAS-3000 arbl
UV-3310 DNA
12 RIMBIRE IR KT M R T ik 5 PCR arb2
EULEN 95 5min 95 30s 30 30s 72 15min
6 95 30s 45 30s 72 2 min
pKD-phzAl LAS-3000 30 72 5min PCR
LB P7-2 5<2GGATGCGTCTAAAAGCCTGC-3~
PAO1 pKD-phzAl 37 arb2 52GGCCA CGCGTCGACTAGTAC-3~
200 r/min PCR pP7-2 3~
LB 3h 3puL
97 uL 1/4MIC 97uL  DNA arb2 arbl 57
LB 96 PCR arb1l5“
Wallac 1420 Multilabel counter 37 95 1min 95 30s
ODsoo PAO1 pKD-phzAl 52 30s 72 2min 30 72 5min
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PCR 4500 r/min 8 min
P7-2 520 nm 3
1.4 &k pKD-posR BYH3E
pPMS402 luxCDABE 2 %
21 MHEERTEHRFIERSRETHE
luxCDABE CPS
[13]
PAOL  pasR PAO1 1/4MIC phzA1l
GGAAGATCTG CGGTGT- 10
GCGACTTGCGC Bglll 1/4MIC
ATACTCGAGCGATGCT CGGCGCTCTCC phzAl
Xho PCR 95  2min [
95 40s 55 40s 72 15 min 30 PAMO0487  PAMO487R
72 10min PCR 0.8% phzA1l (1
Bgl  Xho BamH PAO1 pKD-phzAl PAM0487
Xho pMS402 pKD-phzAl ~ PAMO0487R pKD-phzAl phzA1l
DH10B 1/4MIC
LB phzAl PAO1 pKD-phzAl
pKD-pgsR PAM0487 pKD-phzAl

1.5 QSAZHAEREPAOLERTHIKTHLNE
M E

pKD-phzAl

pKD-phzAl
LB
LB

pKD-rhll  pKD-rhIR  pKD-lasl
pKD-lasR pKD-pgsR pKD-pgsH pKD-znuA
PAO1 pKD-phzA1l
PAM0487 PAMO0487R 1.4
Wallac 1420 Multilabel counter 37

16 ZREZSENNE
PAO1 PAMO0487
PAMO0487R
1/8MIC 1/4MIC LB 37
16 h ODgoo
[12] 4500 r/min 1 min 5mL
3mL 4500 r/min 8 min
1 mL 0.2 mol/L

PAMO487R  pKD-phzAl

1.5

30

phzAl

Expression/cps
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t/h

1 U4AMIC MR RFERRT, phzAl A FAEFER
PAO1 FAR T {K PAM0487R. PAMO0487 H By %K %

Fig. 1 The expression of phzAl in wild type PAO1 and the
mutants in the presence of 1/4 MIC Tet.

1/4MIC phzAl
PAMO0487R
phzAl
PAMO0487R
PAMO0487R phzAl
PAMO0487R
phzAl
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| —& Without Tet
0~ 1/M4MIC Tet

Expression/cps

13 5 7 9 11 13 15 17 19 21 23
t/h
2 EMIRE. U4MIC MRREEHT, phzAl ERTIK

PAMO0487R H #3% ik
Fig. 2 The expression of phzAl in PAMO0487R in the presence
of 1/4 MIC Tet and without Tet.
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PCR
http://www.pseudomonas.com BLAST
PAMO0487 PA0487
25 bp PAMO0487R
PA0487 13 bp
PA0487 phzAl
PA0487

http://www.pseudomonas.com PA0487

2.3 B4R PAOL RRT NP RIKEERNRIE
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0.10
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Fig. 3 Pyocyanin production.
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Fig. 4 The expression of rhIR in wild type PAO1 and the PA0487
mutants in the presence of 1/4 MIC Tet(A) and without Tet(B).
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AHL QS QS
lasR lasl rhll PAO1 znuA  PAO1 PAMO0487
PA0487 AHL PAMO487R
QS 1/4MIC ZnuA
PQS pgsR 6
pgsH PAMO0487 PAMO487R -
DgSR 5 vamic 3 W#k
pgsR  PAO1
PAMO487R 20 phzAl
5-B PA0487 PAMO0487
o PAMOSTR(PKDhIR) ~- PAMO4ST(KD-rhIR) —A— PAOI(pKD-1hIR) PAMO487R PAMO487R PAMO0487
500 [ A phzAl 1
400 2
g 300 r PAMO487R  PAMO0487 PA0487
g 200 f PA0487 13 bp 25 bp, PA0487
T phzAl
‘ 1 3 5 7 9 11 13 15 17 19 21 23 PAD487 1
th
25000 PAMO0487R PAMO0487
20000 ¢ 12 bp phzAl QS
g 15000
5 o000 | 1 2 4 5 PAO1
. PAMO0487
o PAMO0487R
1 3 5 7 9 11 [/h|3 15 17 19 21 23 PAMO0487R PAQ0487
5 FZMIRZRA)R 1/4MIC MIREB)FZFHET, posR FEEZE PA0487 12 bp
274 A PAOL FIZRZT K PAMO04S7R. PAMO0487 HHI3RIE
Fig. 5 The expression of pgsR in wild type PAO1 and the PA0487
mutants in the presence of 1/4 MIC Tet(A) and without Tet(B).
[13, 14]
o0 | oo ol
10000 | —8- PAMO0487(pKD-znuA) PAO1 phzAl
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Z o0 2 3 PAO48T
Z 000 f phzAL
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Fig. 6 The expression of znuA in wild type PAO1 and the 12 bp
PA0487 mutants in the presence of 1/4 MIC Tet. PA0487 phzA1l
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A novel transcriptional regulator of the phzAl operon in
Pseudomonas aeruginosa

Liping Kong, Haihua Liang, Zhaolin Dong, Kangmin Duan’, Lixin Shen”

(Key Laboratory of Resources Biology and Biotechnology in Western China, Ministry of Education,
Faculty of Life Sciences, Northwest University, Xi’an 710069, China)

Abstract: [Objective] The aim was to investigate the regulator of phzA1B1C1D1E1F1(phzAl) operon in Pseudomoas aeruginosa.
[Methods] Mutants affecting phzAl expression in the presence of subinhibitory concentrations of tetracyclin were selected by
screening a transposon mutagenesis library. The transposon insertion sites in the mutants were determined by arbitrary PCR and
subsequent PCR product sequencing. [Results] We found two mutants affecting the phzA1 operon expression. The transposon in-
sertion sites in these two mutants were at the promoter region of gene PA0487 encoding a probable molybdenum transport regulator.
Some genes involved in quorum sensing were also down-regulated in the mutant. [Conclusion] PA0487 was involved in regulating
the expression of phzAl, possibly through the quorum sensing system.
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