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Construction of Pseudomonas sp. M18 pgsA mutant and its
regulation on the plt operon
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Abstract: [Objective] The rhizobacterium P. aeruginosa M18 can produce two antibiotics, pyolute-
orin (PIt) and phenazine-1-carboxilic acid (PCA). The PqsR/PQS quorum sensing system consists of
the response regulatory protein PgsR and the signaling molecule PQS. Previous studies have shown
that the pgsR gene negatively controls Plt biosynthesis and its gene expression. This study aims to
investigate the effect of PQS on PIt biosynthesis and its gene expression. [Methods] The pgs4 gene
was amplified from the M18 genome. A chromosomal pgsA4 inactivated mutant strain of M18 was
constructed by the homologous recombination technique. Plt production assay and lacZ reporter
analysis were utilized to assess the influence of PQS on Plt biosynthesis and its gene expression.
[Results] In KMB media, Plt production of pgs4 mutant was partially increased 1.53 times as much
as that of M 18 strain. The addition of PQS caused a certain degree of down-regulation of pl/t expres-
sion. [Conclusion] PQS partially down-regulates Plt biosynthesis and its gene expression in M18.
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1.1.2 EFEMEKREKEHE: LB (g/L)
10 5 NaCl10 pH7.0
PgsR/PQS PQS KMB (g/L) 20 15 mL MgSO,
HHQ 0.732 K,HPO,0.514 pH7.5
PQS  pgs pqsABCD 15 ¢g MI18
a- - (mg/L) (Gm) 40 (Sp) 100
HHQ HHQ PgsH pQst! (Tc) 120 LB
PQS PQS (mg/L) (Gm) 10 (Tc) 10 E. coli
PgsR ( Mv{R) 37°C 28 °C 200 r/min
pqsABCDE  phnAB
PQS (341 1.1.3  EEZXFIFALEE: Tug DNA T4 DNA
PgsR Plt TaKaRa
-6l PQS plt NEB DNA Marker Fementas DNA
PQS plt QIAEX II Gel Extraction Kit
PQS Plt TaKaRa MiniBEST Plasmid Purification
Kit Ver.4.0 UNIQ-10
1 MR 5hE DNA X-Gal IPTG
1.1 R Sangon HPLC ( G1328B)
111 BRI R Cis (4.6 mmi.d.x150 mm 5 pm)

1

F1 EHRSRE

Table 1 Strains and plasmids

Materials Genotype and relevant characteristics* Source
E. coli
DH5a supE44 AlacU169 (D80 lacZAM15) hsdR17 recAl endAl gyrA96 thi-1 rel41 This lab
SM10 thi-1 thr leu tonA lacY supE recA::RP4-2-Tc::Mu Km' This lab

Pseudomonas sp. M18

MI18 Wild type, Sp" This lab
M18pgsA M18pgsA::Gm’, Sp" Gm' This study
Plasmids

pME6522 pVS1-pl15A shuttle vector for constructing the transcriptional lacZ fusions, Tc'

pEX18Tc Gene replacement vector with MCS from pUC18, oriT", sacB", Tc" This lab
pUCGm Source of Gm' cassette, Gm" This lab
pEX-pgsA pEX18Tc containing a 1 554 bp pgsA gene, Tc" This study
pEX-pgsA-Gm A Sma I-Sma 1 Gm' fragment was cloned into pEX-pgsA, Tc' Gm" This study

A pltLp-lacZ transcriptional fusion containing a 85 bp fragment upstream of the p/tL
TSS in pME6522, Tc'
Note: *: Antibiotics-resistant; Km: Kanamycin; Gm: Gentamicin; Sp: Spectinomycin; Tc: Tetracycline.

p6522-pltLp This lab
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1.2 5|4%0 PCR &
MI18  pgsA
M18 PCR
pgsA P1 5-ATACGAGCTC
ATGTCCACATTGGCCAACCTGAC-3' (Sac )
Sac 1 P2 5-TTC

AAGCTTTCAACATGCCCGTTCCTCCG-3" (Hind
I1I) Hind 111 PCR

2xGC buffer 25 pL M18 DNA
(10.0 mg/L) 1.0 uL.  dNTPs (2.5 mmol/L) 4 uL
P1 (10 pmol/L) 1.5 uL P2 (10 pmol/L)
1.5 uL LA Tag (100 U/uL) 0.5 pL. 16.5 pL
50.0 uL PCR 94°C30s
94°C30s 60°C30s 72°C90s (1 min/kb) 32
72 °C 10 min DNA
UNIQ-10 DNA (
)
1.3 52f& posA EF K &N FE
DNA
[7] DNA

1.4 HAEZESE®
[8]

1.5 S K& NER PIt =28 HPLC NE

ODgo Plt HPLC
[9] 3
12h ODgo Plt
1.6 PQS 554 FikANZkL
PQS
100% 130g/L 100 mL
KB 10 pL PQS
13 mg/L 50 pmol/L!"!
PQS M18/p6522-pltLp
M18pqsA/p6522-pltLp 28 °C

1.7 B-FFIEEEEE RN E
B- [11]
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2.1 pgsA EEAY PCR 52 FEFAM F Eb 3t
P. aeruginosa M 18 pqsA
M18 DNA
1.554 kb
NCBI

PCR
BLAST

2.2 posA ERFE AN R TR T E K M18pgsA

BIIRS
Sac 1 Hind 11
pqsA pEX18Tc PCR
pEX18Tc pEX-pgsA
Sma 1 pUCGm 0.855 kb
Gm pEX18Tc-pgsA
Sma 1 pEX-pgsA-Gm
E. coli SM10 MI18
pEX-pgsA-Gm MI18
pgsA::Gm’
MI18 Gm Tc
Te Gm
MI18 pgqsA M18pgsA
(D DNA PCR
2.3 Pit EMERBIEN N FE AR RYECH
520l
PIt MI18
PQS PlIt
M18 PQS
MI18pgsA KMB 28 °C 220 r/min
500 pL
ODsoo 60 h 200 pL
(HPLC) Plt
3 2-3
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A B
bp M 1 2 3 bp M 1 2 3 4 5 6 7 8
2 000 — -
-
e 2000 — -dﬂdﬁl.
500 — 1000 —
750 — .
C
_,9/|_| pasA (1 544 bp) >—ﬂ_
T T |
| 1 1
Sacl ipy Spa | Hind 111
= 3
pEX18Tc —/4F— (743 bp) (612bp)  AH—
@
- -< P2
T Gm (855 bp) h
200 bp
—

1 pgsA B9 PCR #1#(A), ZRIHE M18pgsA B PCR £ FE(B)K pgsA FFHEN Gm" Hiult B B BI¥IIR EliE(C)
Figure 1 PCR product of pgsA (A), confirmation of the pgsA mutant M18pqsA by PCR (B), and Physical map of the pgsA
gene with inserted Gm" gene cassette (C)

M DNA marker. A 1 2 3 MI18 pgsA PCR .B 1-6 M18pgsA
pgsA 7 MI18  pgsA 8 .
Note: M: DNA marker. A: 1: Negative control; 2, 3: PCR product of pgsA. B: 1-6: PCR product of the pgs4 gene with inserted Gm' gene
cassette in M18pgsA; 7: PCR product of pgs4 in M18; 8: Negative control.

2 2A 12 16 20 h
pgsA PQS plt
Plt 2B 3A M18/p6522-pltLp
Ml18pgsA  Plt B-
1.53 M18pgsA PQS B-
PQS PQS Plt M18pqsA/p6522-pltLp
pqsA PQS 3B
2.4 PQS Xt plt ZEFAEHIAIZIER B-
PQS pit PQS B-
plt lacZ PQS
pltLp-lacZ p6522-pltLp plt 3A 3B
M18 M18pgsA pgsA pltLp-lacZ
50 umol/L  PQS B- 20h plt
(PQS
100% ) PQS plt
M18pgsA pgsA PQS plt
PQS PYsR
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Figure 2 Cell growth (ODg) (A) and PIt production (B) of the wild-type M18 strain and M18pqsA strain in KMB broth
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Figure 3 Effect of PQS on expression of the plt operon in strain M18/p6522-pltLp (A) and M18pqsA/p6522-pltLp (B)
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