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BREBEE H78 f PhoR/B 2A M TEZEMIARE
REGE RS MREAE
FE RBE X FF %F #H5E

( 200240)

1 E. [88] FRRRE AR IOE (Pseudomonas protegens) H18 ¥ 341 5 % % PhoR/B
Pst Bp44iE 2 G vA B Plt £ & e AR R . [ %] 8L R R F4069 % %8R phoR # phoB
A B A2 lacZ 45 R F RRA R AAT R PhoR/B £ 4ext Pst BE4EiE A % R A WIS, £ 1R A
R T M H78 ¥ AR & H78phoBR R R#reg A K, & KMB EAHRA TR L Plt 2. [£
E1H78 AR b pstS'-'lacZ AR ¥i & IA 4 LacZ 8% & H78phoBR K L Ak4) 15 4%; AAEML
WA T H78 9 4 KZ H78phoBR E#h 49 3 4%; £ KMB 3 77 L F , H78 49 Plt & % H78phoBR
By 212, [4548 ] PhoR/B & 4L Ei4x Pst 4412 2 489 Rk, EFVUREM T, PhoR/B 42t
B UFE BN A=) B ; PhoR/B R B &t Plt 24 44 s A 2 — R A2 E 69 B IE4E R .

XHEIE: BEIE 4 HT8, PhoR/B, Pst 2%, AUk, HBE%B £

Regulation of PhoR/B system on utilization of phosphorus and Plt
biosynthesis in Pseudomonas sp. H78

WANG Zheng WU Ling-Yu LIU Yu-Jie ZHANG Xue-Hong HUANG Xian-Qing*

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

Abstract: [Objective] Pseudomonas protegens H78 can secrete three antibiotics including
pyoluteorin (Plt), pyrrolnitrin and 2,4-diacetylphloroglucinol. This study focused on regulation of the
two component system PhoR/B on phosphorus absorption and utilization and Plt biosynthesis.
[Methods] phoR and phoB genes were deleted using non-scar homologous recombination method.
The lacZ reporter gene was used to assess the regulation of PhoR/B system on Pst phosphorus
transport system. The cell growth of wild-type and mutant was determined, cultured in minimal
medium containing different concentrations of phosphate. The production of Plt was determined in
KB medium. [Results] The -galactosidase activity of pstS'-'lacZ fusion in H78 was 15 times that in
mutant. The growth of H78 was three times that in mutant when phosphate starvation. The
production of Plt in H78 was two times that in mutant in KMB medium. [Conclusion] PhoR/B
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system positively regulates the expression of the Pst phosphorus transport system. PhoR/B facilitates
phosphorus absorption and utilization during phosphate starvation and positively regulates the Plt
biosynthesis as well.
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PhoR/B Plt
PhoR/PhoB 1 ﬁ*ﬁl‘ —'_a‘jf?f
PhoR
1.1 ##
1.1.1 ERRFARAL:
PhoB PhoB 1" PhoR/B !
112 EFEREKREKEHS: LB (g/L)
10.0 5.0 NaCl10.0 pH7.0
PhoR/B 2] KMB (g/L) 20.0 15.0 mL
(Pseudomonas protegens) H78 MgSO, 0.732  K,HPO43H,0 0.514 pH 7.5
(g/L) MgS0,0.5 20 L-
(Plt) 2.4- 1.0 KCI 0.3 1.0 80 0.5
Pt 0.5 mol/L FeCl; 320 pL 1 mol/L NH,CI 100 pL
K,HPO4 (0 0.05  2.00 mmol/L)"!
3] 1.2%
PhoR/B H78 (mg/L)

F 1 EERFARR

Table 1 Strains and plasmids used in this study

Strains/Plasmids Genotype and relevant characteristics Reference
P. protegens

H78 Wild type, Sp" This lab

H78AphoBR In frame deletion of phoB and phoR This study
E. coli This lab

DH5a supE44 AlacU169(D80 lacZAM15) hsdR17 recAl endAl gyrA96 thi-1 relAl This lab

S17 res” pro mod' integrated copy of RP4, mob" This lab
Plasmids

pK18mobsacB Broad-host-range gene replacement vector; sacB, Km' [4]

pK18-phoBR pK18mobsacB with Xba I- EcoR 1 insert of 454 bp and 471 bp segments flanking phoB and  This study

phoR, Km"
pMEG6015 pVS1-p15 A shuttle vector for constructing the translational lacZ fusions, Tc" This lab
p6015-pstS A pstS'-'lacZ translational fusion containing a 252 bp fragment covering —237 bp to +15 bp  This study

(relative to the pstS translational start site) in pME6015, Tc"
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H78 PhoR/B 1883
(Km) 50 (Amp) 100 (Te) (10 pmol/L) 1.5 pL DNA 0.5 uL  ddH,O
30 LB (mg/L) 32.5 uL  PCR 94 °C 5 min 98 °C
(Km) 50 (Amp) 100 10s 55-65°C30s 68 °C 0.5-3 min 30
(Te) 15 37 °C 68 °C 10 min

28 °C 200 r/min
113 FERXFFMEE: LATag DNA

Solution I DNA DNA
( ) KOD
Plus Neo DNA ( )
EasyTag DNA DNA Marker
DNA
DNA New England
Biolabs (NEB) ONPG IPTG X-gal
«C )
HPLC
Cis (4.6 mmx150 mm 5 pm)

«C )
1.2 5|4%1 PCR [
[6]
H78
phoBR
phoBR-P1  5-GCTCTAGATGTGGTTGTCAGGAA
TCGGAC-3' ( Xba 1 )
phoBR-P2  5-TGGTGATGTAGTCGTCGGCTCC-3'
phoBR
phoBR-P3 5'-AGCCGACGACTACATCA
CCACATCACCCTGGAAGCCGACG-3" phoBR-P4

5'-GCGAATTCCAAGTTACGCAATGTAGCGGC-3'
(EcoR 1) pstS’-F  5-CCGGAATTCCCACCACC

CTGTAGCCGCTCAGG-3" (EcoR ) pstS'-R
5'-AAAACTGCAGACGCTTCAGTTTCATGCCTTA

CT-3' (Pst 1) H78
DNA pstS'-'lacZ
p6015-pstS
PCR (50 uL) 10xKOD Plus Neo buffer

5uL  dNTPs (2.5 mmol/L) 5 uL  Mg*" (25 mmol/L)
3 uL KOD Plus Neo DNA 1 uL

1.3 phoB #1 phoR EE K ETifH BRI,
E#£Z| pK18 mobsacB AL _E & M F
DNA
) DNA

1.4 phoB #0 phoR E R &4

phoB  phoR
[7]
1.5 PitF=ENE
Plt [8-9] 12 h
3 Plt
(ODgoo) 2-3
1.6 p-FFEEHEEMERINE
B-
(3.101 3 2-3
2 ZBREAH
2.1 phoB #1 phoR %t [& &Y 52 b & Eb 3t
H78 phoB
phoR NCBI BLAST phoB
690 bp CHAO
Pf-5 99%
(Pseudomonas aeruginosa) M18  88%
phoR 1329 bp CHAO
Pf-5  phoR 99%
M18 phoR 84%
2.2 H78phoBR KT HkAYHIE
phoB-phoR
H78phoBR 1A H78

phoBR-P1/phoBR-P2
phoBR-P3/phoBR-P4
phoB-phoR
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454 bp 471 bp M psts
PCR EcoR 1/ Xba 1 PstC  PstA
pK18mobsacB P; PstB ATP
pK18-phoBR P; pstS
E. coli S17 H78 pstC  pstA  pstB phoU PhoU
PhoR/B Pst
pK18-phoBR H78 pstS'-'lacZ p6015-pstS
H78 2
Amp Km p6015-pstS H78
10% H78phoBR LacZ PhoR/B
LB pstS 3
Amp Km pstS"-'lacZ
Amp Km H78 LacZ 450 Miller unit
PCR 1B H78phoBR 30 Miller unit LacZ
2.3 PhoR/B ¥ Pst 4%z R4 RYIFE pstS
Pst 4 15 PhoR/B pstS
PstS PstC PstA PstB ABC PhoR/B Pst
690 bp 134y (PP o
1 phoB >-| PhoR (1329 bp)>—¢ Hypothetical gene>+ bp W
Pl — Pras3 —_EeoR | 3000 —
@ pK18mobSacB-phoBR 3 (00 1 e
Xpal P2 3164 418 bp Pra-4 1000 — 8 o
— 00—
1 phoB #0 phoR £ E R T AY4IEEIE(A)FIZR I Hk H78phoBR Y PCR £ E(B)

Figure 1 Physical map for the knockout of phoB and phoR (A) and confirmation of the phoB and phoR mutant by PCR (B)

WT H78 PCR H78phoBR PCR
Note: WT: PCR fragment of H78; H78phoBR: PCR amplifying fragment of H78phoBR genome.

1236 bp 235 bp 184 bp 120 bp
[/ y—psts 984 t>—| pstC (2 286 bp) >| pstAd (1671 bp)>—-| pstB >—| pholU >
' 834 bp 762 bp
6th code
%—Iﬂ:>—/7g pstS-'lacZ (p6015-pstS) 100 bp

B2 Pst HERHEERYIEEIL LN p6015-pstS EFiFp S RAMETRERE

Figure 2 Physical map of the Pst transport system and sketch map of the constructing translational fusion plasmid

p6015-pstS
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H78 PhoR/B 1885
600 - H78 H78phoBR
pstS™-'lacZ C_1H78 3.0 —e—0 mmol/L K,HPO, —o— 0 mmol/L K,HPO,
= 500t W74 H8phoBR —=—0.05 mmol/L K,HPO, —o— 0.05 mmol/L K,HPO,
5 -+ 5 5 [—#—2.00 mmol/L K;HPO, —o— 2.00 mmol/L K,HPO,
S SE
2 4001 1
£ 20}
L
£ =1s)
8 Q
g 20T © ol
<
&
& 100 - 05l
0 v v 0.0
¢ (h) 0 6 12 18 24 30 36

3 PhoR/B X pstS £ ERiEH SN
Figure 3 Effect of PhoR/B on expression of the pstS

2.4 WEYLESEMET PhoR/B ¥ H78 EAkAE H€HY

A0

PhoR/B pstS PhoR/B
Pst
H78 H78phoBR
K,;HPO,
3 0 0.05
2.00 mmol/L K,HPO, H78 H78phoBR
ODgpo  0.05 28°C
180 r/min 4
K,HPO, H78 H78phoBR
H78phoBR ODsno
0.1 H78 ODgpo  0.32
PhoR/B
0.05 mmol/L K,HPO,
H78 H78phoBR
H78phoBR 12 h ODgo 0.32
H78 12 h 36 h  ODgy
0.89 3
2.00 mmol/L K,HPO,
H78 H78phoBR
12 h ODgo 2.4

PhoR/B

2.5 PhoR/B % Plt £4¥1& K AYE N
PhoR/PhoB Plt

t (h)

4 H78 71 H78phoBR EMKEAREHTRINIRE TE
KR

Figure 4 Growth of H78 and H78phoBR in different
concentration of K,;HPO,

KMB
Plt S5A
H78 H78phoBR KMB
H78phoBR H78
H78phoBR
PhoR-PhoB Plt 5B
H78phoBR  PIt H78
12 h Plt
36 h Pt
H78 Plt 20 mg/L
H78phoBR  PlIt 12 mg/L Plt
1 PhoR/B
Plt
3 i
PhoB
H78  PhoR/B Pst
Plt PhoB
04-B5-a5 [12]
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Figure 5 Cell growth (A) and PIt production (B) of the wild-type H78 strain and H78phoBR strain in KMB broth
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