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Construction and Characterization of a ppbR gene
Mutant of Pseudomonas sp. M18

ZHENG Fei HUANG Xian-Qing XU Yu-Quan ZHANG Xue-Hong’

(Key Laboratory of Microbial Metabolism, Ministry of Education, College of Life Science and Biotechnology,
Shanghai Jiaotong University, Shanghai 200240)

Abstract: Pseudomonas sp. M18, one of plant-growth-promoting rhizobacteria, can produce secondary me-
tabolites including phenazine-1-carboxylic acid (PCA) and pyoluteorin (Plt). PA2572 gene coding protein is
a probable two-component response regulator in Pseudomonas according to homologous speculations. In
order to investigate its genetic function, PA2572 homologous gene, ppbR, was amplified from M18 genome,
inactivated by inserting a Gm cassette. The resulting reconstruct was introduced into the M18 genome using
homologous recombination technique, so as to obtain the null mutant M18P. The results showed that the
M18P has less flagellar swimming and swarming motility, and yielded fewer PCA. The production of PCA
was only 50% of the wild type. However, there was no remarkable difference between mutant and wild type
in producing pyoluteorin in KMB medium.

Keywords: Pseudomonas sp. M18, ppbR, Two-component regulatory system, Swimming mobility, Swarm-
ing mobility, Phenazine-1-carboxic acid
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regulatory system)'", PA2572 PpbR, ppbR
, M18P,
64 63 PCA  Plt
2, , ppbR M18
) GacA-GacS  PprA-
PprB (341
PA2572 PAO1 1 RS
; 1.1 #R
1.1.1 1
: el ;112 DNA
PA2572 T4 DNA TaKaRa ,
, PA2572 DNA
REC(CheY-like) HD-GYP LB [8] ; LB
) 5% ; PPM
22 g, 20g, KNO;3 1 g, NaCl 5 g, pH 7.5; KMB
) 20 g, K,HPO, 0.392 g,
15 mL, MgS0,40.732 g, pH 7.5;
M18( Pseudomonas sp. M18) 15¢g (swimming mobility)
) ( swarming mobility)
[9] (ng/mL)
(Pyoluteorin, PIt) -1- (Phenazine-1-carbox- (Km) 50, (Ap)100,
ylic acid , PCA) i (Gm) 40, (Sp) 100, (Te)25(
PA2572 ) 125¢( ) 37,
M18 , M18 DNA 28

x1 EHRSER

Table 1 Strains and plasmids
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Strain/ Plasmid Characteristics Source
Strain
Pseudomonas sp. M18 Rhizosphere isolated, PCA" Plt" Ap® Sp" This Lab
Pseudomonas sp. M18P PCA PIt™ Ap' Sp' Gm', ppbR° This study
E. coli DH5a recAl endAl gyrA96 thi-1 hsdR17( rk mk *) supE44 relAl This Lab
E. coli SM10 thi-1 thr leu tonA lacY supE recA::RP4-2-Tc::Mu Km" Simon et al.
Plasmid
pEX18T¢ Suicide plasmid Tet" This Lab
pUCGm Cloning vector, Gm" Thomashow
pEXI18TcP pEX18Tc with 1.4kb f EcoRI- HindIll fragment of ppbR; Tet" This study
pEX18T.PGM PppbR inactivated with aacCl1 cassette in pEX18TcP, Tet" ,Gm" This study
420-bp BamHI-PstI PCR amplified fragment containing pphzA4 with up- .
PMEZA stream region cloned into pME6015 ELE
733-bp BamHI-Pstl PCR amplified fragment containing PpltLA-pltL-pltA’ .
PMEAZ cloned into pME6015 LU
1.2 S|4F0 PCR &2 (www. pseudomonas. com) PA2572
Pseudomonas aeruginosa PAO1 s PCR MI18
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ppbR , 1 5 *atat GAATTC 78.10%, 76.15%, 73.89% ,
CCAGGCCAGACTCGG-3 7 2 5 *tatg AAGCTT PppbR 1  REC(CheY-like)
ATGCGCTCGTCGGTG-3 7 5% 1  HD-GYP ,
EcoRI Hind , PCR
’ PCR 2.2 ppbR EE R RE
(50 pL ) 10x 5 uL, dNTP PCR EcoRl  Hind ,
(2.5 mmol/L) 4 uL, 1 2 0.5uL, EcoR  Hind PEXI18Tc
DNA 0.5 pL, (5 U/uL)0.25 uL, PEXI8TcP, DH5a,
393 uL PCR 94 5 min, 1 : ; EcoR Hind
94 40s, 63 1 min, 72 2 min, 30 ;72
10 min 2.3 ppbR EREBKINRTT
13 DNA EHEALRME Sac 1 + PEXISTCP
DNA Sac | , T4-DNA , pUCGm
(8] ’ Gm' s 850 bp ,
[9] DNA pEX18TcP ) DH5a,
DNA C D
’ pEX18T-PGM
1.4 kEhEENFMBELEINEE NN E
[10]
1.5 HKph4R PCA # Pt BYE
[11] ;
12 h , ODgyy PCA  Plt , 9
1.6 p-EFLMEEEE N E
pltA’-‘lacZ phzA’-‘lacZ
MI18  ppbR
M18P 1%
150 mL KMB PPM 500 mL
, 28 C 220 r/min 1
Fig.1 Restriction map of positive clones.
B- 1: Marker; 2: pEX18TcPGM; 3: pEX18TcP
[7]
2.4 ppbR KEE K MI18P BIFRIFFNIGIE
2 SR pEX18TPGM
21 ppbR HE HER Y M RIFFIS 1R E.coli SM10, 6m  SMID,
MI18  DNA PCR, ; Mi18
1400 bp , PCR ., PCR PEX18TcPGM
’ MI8 ,
,MI8 ppbR  (GenBank EF152323)  PpbRuGm’ pPbR
Pseudomonas aeruginosa PAO1 ~ PA2572 PEX18TcPGM Gm
99.63%, Pseudomonas fluo- Tet ’ Gm  Tet LB
rescens Pf-5, Pseudomonas fluorescens PfO-1, Pseu- > ( )
domonas putida KT2440 Gm30 LB ,
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Gm30 s
Gm Tet s
s Tet
Gm )
MI18  ppbR ,
M18P MI18P , 1 2
PCR , 850 bp
2.5 kENEE 1 R
28 30 h, 2(A) MI18

M18P s

B

2.6 EEIEFHhEE IS
28 48 h, 2(B),
MI18P ,

2 Mi18

Fig.2 Cell motility assays of the M18 and M18P

A and B: Swimming (A) and swarming (B) motilities were
assayed on corresponding plates incubated at 28°C. In all the
plate tests, mutant M18P was patched on the left and M18 on
the right.

M18P

2.7 PCA F1PIt EMERBIEN HZE S
MI18 MI18P

PPM 3-A, s

KMB

, PpPbR MI18
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KMB PPM
PCA 3-B
3-C, , PPM KMB
, MI18P PCA
MI18, PPM , M18P
PCA MI18 50%
MI18 M18P KMB
Plt 3-D, R
MI18P KMB Plt
MI18, ,
PPM , M18  MI18P
Plt
12 -
101 ——’é—fé

oo
1

Cell Density (0D, )
(=)}

4_
2_
0 T T T T T T ,
0 12 24 36 48 60 T2 84
#h)
3-A PPM KMB M18 MI18P

Fig.3-A Cell growth of M18 strain and M18P strain growing
in PPM medium or KMB medium.

Symbol A, A, ODgy of M18, M18P in KMB; symbol m, O,
ODgpo of M18, M18P in PPM

=) 17

£ 80, §7o<f

2 70, ; \ﬁ—l 1° ~
2 {5a
& o0 S
2 501 % 4z
= =
5 40 — \%\%/:} 13 8
g 301 1238
S 201

& 1

12 24 36 48 60 T2
(h)

3-B PPM M18 M18P PCA

Fig.3-B  PCA production of M18 and M18P in PPM medium
Symbol e, o, ODgy of M18, M18P; symbol m, O, antibiotics
produced by M18, M18P
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3 30 pltA’-‘lacZ
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D e—e
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Fig.3-C PCA production of M18 and M18P in KMB medium
Symbol e, o, ODgy of M18, M18P; symbol m, O, antibiotics
produced by M18, M18P.
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Fig.3-D PIt production of M18 and M18P in KMB medium
Symbol e, o, ODeso of M18, M18P; symbol m, 0O, antibiotics
produced by M18, M18P.

2.8 B-FFIEEHEEMENE
pltA’-‘lacZ phzA’-‘lacZ

M18 M18P,
B- ; PPbR
pltA’-‘lacZ, phzA’-‘lacZ
4, phzA’-‘lacZ M18
M18P PPM ,
, 12 h~30 h ,
MI18 phzA’-‘lacZ
MI18P, 18 h , M18
105 , M18P
50 ppbR , phzA’-‘lacZ
pltA’-‘lacZ
M18 MI18P KMB
( )5 PPbR

Bl 4 ppbR 3F phzA’-‘lacZ BFFE RIER I

Fig.4 Influence of ppbR on translational phzA’-‘lacZ fusion
expression

Symbol e, o, ODgy of M18, M18P; symbol m, O, B-Galactosi-
dase activity of M18, M 18P, harboring the translational fusion.

3 Wig
M18  ppbR ,
, Pseudomonas
aeruginosa PAO1 PA2572 ,
99.63% ppbR
PpPbR pPPbR
M18
, M18 , ppbR
, PPbR MI18P
. PPbR
M18 PCA ,
M18P PCA ,
M18 50%, phzA’-‘lacZ
» PPbR
) PPbR
ppbR  MI18 Plt
“l, ppbR
M18 ; PPbR PCA
, PCA

PPbR
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