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aurl/aurR system regulatory function in Pseudomonas chlororaphis
GP72

MA Run-Ting GUO Shu-Qi WANG Wei ZHANG Xue-Hong’
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Abstract: [Background] Pseudomonas chlororaphis GP72 is a rhizobacteriaum that could produce
phenazine antibiotics containing phenazine-1-carboxylic acid (PCA) and 2-hydroxyphenazine
(2-OH-PHZ). Based on analyzing the whole-genome sequence, aurl/aurR regulatory system was found
existed in GP72. [Objective] This article aims to study the regulation of aurl/aurR on phenazine
production in GP72. [Methods] The aurl gene was heterologously expressed in Escherichia coli, then
Chromobacterium violaceum CV026 and Agrobacterium tumefaciens NTL4 were used in plate assays. The
knockout strains and complemental strains of aur/ and aurR were constructed, and the growth curve and
phenazine production of mutants were measured by fermentation. A transcriptional fusion plasmid was
used to assess transcription level of promoter of phenazine synthesis gene cluster. [Results] The results of
plate assays showed that aurl could produce a variety of signal molecules that could produce blue pigment
in NTL4 and purple pigment in CV026. Fermentation results showed phenazine production of knock-out
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gene mutants were raised four times, and phenazine production of the complemental strains of aur/ and
aurR were reduced to the wild type level. It was found that the B-galactosidase activity fused with
promoter of phenazine synthesis genes in the knock out strains were higher than that of the wild type.
[Conclusion] aurl/aurR is a pair of negative regulation genes for phenazine in GP72. It could inhibit the
transcription level of promoter of phenazine synthesis gene cluster, thereby affecting phenazine

production.

Keywords: Pseudomonas chlororaphis GP72, aurl/aurR regulatory system, Phenazine, Quorum sensing
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0.16, FMA 5 mg/mL L/KAHREFE 1 mL,
11 mg/mL —/KEEALE5 1 mL, 2 mg/mL PUKEGE
B 1 mLo 1/2LB R85 3R IR 8 — 2R o

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



254

TEY I8

Microbiol. China

R1 ER. FRARS4D

Tablel Strains, plasmids and primers

Materials Genotype, relevant characteristics and sequence (5'—3") Source
E. coli
DH50 gy ::ég:r;?f?laCZAMls A(lacZYA-argF) U169 recAl endAl hsdR17 (tk-mk-) phoA supE44 thi”' Lab stock
S17-1(Apir) res- pro mod+ integrated copy of RP4, mob+, used for incorporating constructs into P. chlororaphis Lab stock
Strains
GP72 P. chlororaphis GP72 wild-type strain Lab stock
GP724aurl aurl in-frame deletion mutant of GP72 This study
GP724aurR aurR in-frame deletion mutant of GP72 This study
GP724auridaurR  aurl/aurR in-frame deletion mutant of GP72 This study
Plasmids
pBbB5K-GFP pBBR1; Km' lacI Plac-UV5 Lab stock
pBbB5K-aurl Plasmid for aurl heterologous expression This study
pBbB5SK-aurR Plasmid for aurR heterologous expression This study
pK18mobsacB Broad-host-range gene replacement vector, sacB, Km' Lab stock
pK18-aurl pK18mobsacB containing aur/ flanking region This study
pK18-aurR pK18mobsacB containing aurR flanking region This study
pK18-aurl/aurR pK18mobsacB containing aurl/aurR flanking region This study
pME6522 pVS1-pl5A shuttle vector for constructing the transcriptional lacA fusion, Tc" Lab stock
PME6522-phz PME6522 containing promoter region of phenazine synthesis gene cluster Lab stock
Primers
GaurlF ATGGATAGTCGACTAAAATACTCGG This study
GaurIR TCAGAGGATGCCCTGGCG This study
AurlF1 TAACCAGTTACAACCACCCGG This study
AuriR1 CGCAGGCCATACAAATCGG This study
AurlF2 CGCCTGAATCAGAGGATGCC This study
AurIR2 GCGAAGTGGCCCCTCTTATT This study
AurRF1 ACGAGCGCACCACCTACCT This study
AurRR1 GCCAGGGCATCCTCTGATT This study
AurRF2 TCGACTATCCATGTCATGAGCTC This study
AurRR2 TACAGCCAGATTGCCGCC This study
AurIRF1 TAACCAGTTACAACCACCCG This study
AurIRR1 AGTCGAGCGCGTGAAATT This study
AurIRF2 TCGACTATCCATGTCATGAGC This study
AurIRR2 GGAACCCGATCTCGATCAT This study

Note: ": Antibiotics-resistant; Km: Kanamycin; Tc: Tetracycline.
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dNTPs (2.5 mmol/L) 5 pL, 5% F FI R (10 pmol/L)
#% 1.5 uL, DMSO 1.5 pL, JilZEsK 31 pL. PCR
FUN &2 94 °C 30 min; 94°C 10's, 58 °C 30's (B
JRBE I T {EAIK 3 °C), 68 °C 50 s (1 min/kb, R4
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1.2 7%
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BREER . F 3 A5 ARRY 2 BR LR AR B 3T 2 Ik,
Tie e 25 RANGET-He i , Tocm KUt vh 4%, FH 1 mL
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F-20 °C {17

Ay MR TE AL B NTL4 H1 CV026 FAETE &
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43 AHL 100 mL Y MM [ (A5 S 56 F0 1/210B [ 4
FRILRAL IR 45 °C 247, 24 NTL4 F1 CV026
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1.2.5 TR EANE R E K B 2% B 2 R~
ERNE
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[15]c Z3JllKe B A Y i ik R 28 A8 B RR7E KB B 5 5L
WS AR, Rl B R R, PR AR R Kk R 5
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YIRS R BRI 3 AT
1.2.6 B-FFEEEEMEANE

ki pME6522 [ AFAEgRES B-F ZLAH T Y
LacZ SN B RG220 2o i)
W% TE LacZ FER B LU, #@5 SERh A ok
PME6522-phz, Wl 1 Fra~. B4R GP72,
GP724aurl ., GP724aurR F11¥) B-F-FUBETT Bl i 1 7]
DA By W5 L SE R U 8l 10 2238 /K- o 3 e i o
BEVE , WFSE aurl/aurR BT R G WyHEE AL R S
B B AR o TS 0 R e BE SR (161 1k ik
15, BAFEMBE 3 NPT,
2 HR54560
21 aurl EEERES S THERER
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DHSa ik 5 A PO R Bl . S TRIPE NTL4 Al
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ARG S FREEEE 5001, 6 X REZL A
JE Y TeAE £
2.2 GP72 ZIREFE aurl. aurR. aurl/aurR
AE

ISR IR awrl/aurR JEAFAET R

| / /phet ><¢th T26bp) |
/7

ez 77 )

1 pME6522-phz ¥R & RAE R EE
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v

Phz (promoter)-LacZ
(pPME6522-phz)

Figure 1 Sketch map of the constructing translational fusion plasmid pME6522-phz
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2 MM EF#FEH NTL4 FEREE B A)FTBAXTREA®B), 1/2LB EFEF CV026 18R~ EE & (C)FZ HXT R (D)
Figure 2 NTL4 indicator bacteria in MM medium (A) and blank control group (B), CV026 indicator bacteria in 1/2LB

medium (C) and blank control group (D)

P T b 8 5 — LIRS T FESRET R M TR
StFRB508 ' aurl R ACHS )7 0 k5%
Wil o Ry T AR ERETH R GP72 HiZ BRI &
GE X R AR 7 oy R AP AR, R T R 5%
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PCA Fl 2-OH-PHZ. @i X RAS R A EDTIE T
aurllaurR Xt TR MR R SR B9 PCA
2-OH-PHZ & W52, G5 R UNE 4 Fs, S8R
ARG OB AE BTG, BB aurl/aurR X RPRINA:
KICHI RN, aurl FER P24 (955701 AurR 25
HE5 GRS R R s, AmHEHARK, Y
FANNRERR aurl . aurR S TR @R aurl/awrR, R7A%
PRI XA W B m, 2R BRI 4 1,
2.4 [EIFNEMRBEKFIRIR =20 E

REHETE GP72 J A YWy WEZR BT A R F2 24T T B RE SRR WG T e R aur |

A B C
bp Ml 1 2 bp Ml 1 3 bp M2 4 1
ﬁ g
-
—
.
2000 —
2000 — it 1000 —
1000 — - 2 000 — .
1000 —

3 EiR&HRk GP724aurl (A). GP724aurR (B). GP724aurldaurR (C)HIEE ;K 1iE B i

Figure 3 Verification of GP724aurl (A), GP724aurR (B), GP724aurldaurR (C) by PCR

T#: M1: DL8000 marker; M2: DL10000 marker; 1: #FA=%Y; 2. Btk GP724aurl; 3. itk GP724aurR; 4: BRIk GP724aurldaurR.
Note: M1: DL8000 marker; M2: DL10000 marker; 1: Wild type; 2: GP724aurl mutant; 3: GP724aurR mutant; 4: GP724aurldaurR mutant.
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Figure 4 Cell growth (ODgy) (A) and phenazines production (B) of the wild-type GP72, mutant strains GP724aurl,

GP724aurR, and GP724aurldaurR
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Figure 5 Cell growth (ODgy) (A) and phenazines production (B) of the wild-type GP72, complement strain GP72AI/RI,

GP72AR/RR
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Figure 6 Regulation of aurl/aurR on the expression of
phenazine gene cluster
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BOCTAYE RS esallesaR 252N mAFHE ),
BB 30-84 1Y) rped/rpeB Z G M phzl/phzR 24t
AR PR W R A R R R GR P #E 30-84
EEET, gacA 5% gacS FEH BB AGES LW 2
Yy, Himad AT RpoS MAEZwTSH sRNA
(RsmX, RsmY . RsmZ)[a]43 45 Mg i A p= Y
RsmA Fll RsmE iS22 MiE U henA . phlA . aprA
SR AL R 1 R kP AR IR E T
GP72 WHEH I aurl/aurR ST EYE R GEAEH %K
V- AR RS AR R R AR, OGS RAE—
ERRE FBE T GP72 RN, A RS
— MR aurl/aurR FRGEAHADSOCAYE RGHY
PR OC R AL T HNS LA, 7R CERA B AT DKt
RGN st AL s R AR, R W g S gy
WEAT AR ) 1) TR B R AR A TR ARl
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