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Function of ompR gene in Pseudomonas chlororaphis HT 66

HOU Bo-Wen GUO Shu-Qi PENG Hua-Song ZHANG Xue-Hong

(Sate Key Laboratory of Microbial Metabolism, School of Life Sciences and Biotechnology, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: [Background] Plant rhizosphere growth-promoting bacteria are one of the hotspots in the
current research of agricultural microorganisms because they promote plant growth or have
antagonistic effects on pathogenic bacteria. Among them, Pseudomonas chlororaphis HT66 is a
non-pathogenic biocontrol strain that can efficiently synthesize phenazine-1-carboxamide (PCN) — a
promising and environmental friendly agricultural antibiotic. [Objective] To study the physiological
function of ompR gene in P. chlororaphis HT66 and its biocontrol efficiency. [M ethods] The ompR
gene deletion mutant of HT66 strain was constructed by scar-less gene knockout method. We studied
the effects of the mutation on the growth rate, biofilm synthesis, tolerance to pH and osmotic
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pressure, swarming mobility and PCN production. [Results] Compared with the wild-type strain, the
ompR gene deletion inactivated mutant showed a dlight reduction in cell biomass. The biofilm
decreased by 31.5%, whereas the swarming mobility of the strain and the tolerance to osmotic
pressure and pH decreased. However, the yield of PCN increased by 57.8% in the mutant strain. In
HT66 strain, the ompR gene has a certain degree of regulation of its motility, environmental tolerance
and physiological and biological functions. [Conclusion] Our findings enriched the metabolic
pathway of P. chlororaphis, and will provide a basis for the research and application of the
subsequent PCN synthesis mechanism.
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Tablel Strainsand plasmid used in thisstudy
Straing/Plasmid Genotype and relevant characteristics Sources
Strains
P. chlororaphis HT66 Wild type, Amp’, Sp’ Thislab
P. chlororaphis HT66AompR Gene deleted in HT66 This study
E. coli DH5a SUpE44 AlacU169 (@80 lacZAM 15) hsdR17 recAl endAl gyrA96 thi-1 relAl Thislab
E. coli S17 res pro mod” integrated copy of RP4, mob* Thislab
Plasmid
pK18-ompR pK 18mobsacB carrying EcoR I-BamH | insert of 476 bp and 421 bp This study
segments flanking ompR; SacB, Kan'
Amp' Sp' Kan' .

Note: Amp": Ampicillin resistance; Sp": Spectinomycin resistance; Kan'": Kanamycin resistance.
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112 EFEREFREREG 94°C30s 94°C30s 58°C30s 72°C 50s
LB (glL) 10.0 5.0 (1 min/kb) 30 72°C 10 min
100 pH 75 1409 13 ompR EFEGRERTHREIE
KB (g/L) 20.00 0.51
0.73 15mL pH 7.0
(Swarming mobility) (g/L) 5.0
10.0 5.0 5.0 [16] HT66
0.68x10° Pa 30 min ompR-F1  ompR-R1 ompR-F2
(Kan) 50 mg/L ompR-R2 ompR
(Amp) 100 mg/L 250 mL ompR-F1
60 mL 1.0x10°Pa  20min ompR-R2
37 °C 180 r/min pK 18mobsacB DH5a
28°C 180r/min 3 PCR
113 FERAFIFNLIE pK 18-ompR
PrimeSTAR DNA s17 Kan Amp
Solution | ( ) 2xTaq HT66
Master Mix 10% LB LB
DNA Genomic DNA Kit Kan LB LB
Plasmid MiniPrep Kit ompR-F1
Quick Gel Extraction Kit PCR ompR-R2 PCR
Purification Kit HT66A0mpR DNA
IPTG X-ga ( )
1.2 5|49%1 PCR R R % 14 HKEIZRLH
HT66 KB
ompR NaCl KB
ompR-F1 5-CCGGGGATCCTCT ODgoo 0.02 28 °C 180 r/min
AGACGGTCACTTCCTTCCGGTAGC-3' (EcoR 1) 12h ODgoo 0.3-0.8
ompR-R1 5-CTGCTCAGCCCAGGGTCGT-3' ODgoo
ompR-F2 5-CGACCCTGG 1.5 SH¥pESHT
GCTGAGCAGTCTGGGGCGTGGGTTACGT-3 KB
ompR-R2 5-GGCCAGTGCCAAGCTTTGGGCGAT 24 28 °C 48 h
GGCTGGCTG-3' (BamH 1) HT66
PCR ompR PCR
(50 pL) 2xGC Buffer 25 yL  HT66 DNA ODsoo
(10 mg/L) 1 yL  dNTPs (2.5 mmol/L) 4 pL [17]
ompR-F1  ompR-R1 (10 umol/L) 1.5puL LA Taq 1.6 BEEEhOHT
(100 U/pL) 0.5 pL 16.5uL PCR
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Figurel Confirmation of strain HT66AompR by PCR
M  Marker L1 HT66A0MpR

L2 HT66

Note: M: Marker; L1: Using genome of strain HT66A0mpR as
template; L2: Using genome of strain HT66 as template.
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Figure 2 Effect of ompR gene knockout on the growth of
strain HT66 under different osmotic pressure
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Figure 3 Growth curve of wild-type strain HT66 (A) and
mutant HT66AompR (B) under different pH condition
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Figure 4 Effects of ompR gene's deletion on the biofilm
formation of strain HT 66
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Figure 5 The swarming motility of strain HT66 (A) and
HT66A0mpR (B)
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