2021 40 7-8 2649-2655

Research Report
P3  3-
, 200240
* , xuehzhang@sjtu.edu.cn
3- (3-hydroxybenzoic acid, 3-HBA)
o P3 -1-
o P3 3-HBA
3-HBA 3-HBA o P3 3-HBA
P3 3-HBA o 3-HBA
3-HBA P3
3-HBA. P3 3-HBA
3_HBA o
;3- ; ;

Identification and Analysis of 3-Hydroxybenzoic Acid Degradation Gene in

Pseudomonas chlororaphis P3

Fu Cong CuiJiajia Zhang Xuehong”

State Key Laboratory of Microbial Metabolism, School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai, 200240
* Corresponding author, xuehzhang@sjtu.edu.cn

DOI: 10.13417/j.gab.040.002649

Abstract 3-Hydroxybenzoic acid (3-HBA) is a platform chemical with high practical application value, and pl-
ays an important role in microbial metabolism. Pseudomonas chlororaphis P3 is a high yield of phenazine-1-carbox-
amide mutant strain with outstanding physiological and biochemical characteristics, which can be developed as a
platform organism via metabolic engineering. In this research, the growth of P3 strain under different concentrations of
3-HBA was evaluated, finding that P3 strain showed tolerance of growing in the 3-HBA over-accumulated environ-
ment. In addition, P3 strain could be cultured when applying 3-HBA as the sole carbon source, indicating that 3-HBA
can be degraded. After sequence alignment, a gene had been identified to catalyze the degradation of 3-HBA. It
was certificated that 3-HBA was degraded by gentisate pathway in P3 strain through exogenous expression and whole
cell catalysis. This research revealed a degradation pathway of 3-HBA in P. chlororaphis P3, which laid a founda-
tion for biodegradation of other aromatic compounds as well as exogenous synthesis and accumulation of 3-HBA
in Pseudomonas.
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Figure 2 Growth curve and 3-HBA degradation curve of P3 strain
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Figure 3 Electrophoresis analysis of mhbM deletion and comple-
mentation

Note: M: DNA Marker; A: mhbM deletion strain as template; B:
P3 strain as template; C: mhbM complementation strain as tem-

plate; D: mhbM deletion strain as template
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Figure 4 Growth of P3 strain on inorganic salt medium
Note: A: P3 strain; B: P3 with mhbM deletion; C: mhbM comple-
mented strain
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Figure 5 Chromatogram for degradation of 3-HBA by cells ex-
pressing mhbM

Note: A: Blank vector control; B: Whole cell treated sample ex-
pressing mhbM; C: Gentisate standard
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Figure 6 UPLC-MS/MS spectrum of whole cell treated sample
expressing mhbM
Note: A: Gentisate standard; B: Whole cell treated sample
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Figure 7 Gentisate degradation pathway in P3 strain
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Table 1 Strains and plasmids used in this study

Strains and plasmids

Characteristics

Source or references

Strains

P. chlororaphis P3

P3AmhbM

P3AmhbM::mhbM

E. coli S17-1 (\ pir)

BL21-mhbM

BL21-control

Plasmids

pk18mobsacB

pk18Amhb M

P. chlororaphis HT66 PCN
Amutant from P, chlororaphis HT66 with a high PCN production
P. chlororaphis P3mhbM
mhbM deletionmutant of P. chlororaphis P3
P3AmhbM mhbM
mhbM complementation mutant of P3AmhbM
P. chlororaphis
Used for incorporating constructsinto P. chlororaphis
BL21 (DE3) pET-mhbM, Kan"
BL21 (DE3) harboring pET-mhbM, Kan"
BL21 (DE3) pET-28a(+), Kan'
BL21 (DE3) harboring pET-28a(+), Kan"

,Kan'
Broad-host-range gene replacement vector, Kan"

pK18mobsacB mhbM 500bp ,Kan"

Lab stock

This study

This study

Lab stock

This study

This study

Schiifer et al., 1994

pK18mobsacB harboring 500 bp upstream and 500 bp downstream This study
fragments of mhb M, Kan’
pk18AmhbM::mhbM pK18mobsacB mhbM 500bp ,Kan'
pK18mobsacB harboring mhb M gene, 500 bp upstream and downstream This study
fragments of mhb M, Kan"
pET-28a(+) ,T7 , Kan®
Expression vector, T7 promoter, Kan" Sarmitha et al., 2012
PET-mhbM pET-28a(+) mhbM ,Kan®
pET-28a(+)harboring entire mhb M gene, Kan" This study
PCR o 5 mL LB
PCR 6~8 h 0.6 mL 60 mL LB
mhbM . 30% 60 pL Kan 37 °C
-80 C 2h ODgoy  0.2~0.6 60 wL
mhbM  P3 (IPTG) 16 C .
mhbM mhbM mhbM 50 mmol/L
S17 (pH=8.0) 3
ODgy 5. 30 mL
’ ’ 15 mg 3-HBA 28 C 6h
34 1 .
P3 mhbM
Nde Hind
pET-28a BL21 (DE3) °
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