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2P24 QS \
I 3
GacS/GacA [t 1 ﬁ‘ﬂ—ﬁjﬁ&
PhoP/PhoQ DsbA 1.1 ###
2P24 111
RNA 1 2 P.fluorescens 2P24
RsmZ  2P24 RNA LB 28 Escherichia coli
2P24  RsmZ LB 37
gacA phoP/phoQ  dsbA ampicillin, Ap 100 pg/mL
rsmzZ (kanamycin, Km) 50 pg/mL tetracycline, Tet
2P24 20 ng/mL
R 1 OKRHRER B E R
Table 1  Strains, plasmids and primers used in this study
Strains/Plamids Relevant characteristics Reference or origin
Strains
P. fluorescens
2P24 wild type; Ap" 8
PM106 dsbA gene in-frame deletion; Ap" This study
PM201 gacA gene in-frame deletion; Ap" 11
PM501 rsmZ gene in-frame deletion; Ap" This study
PM501-RsmZ PM501containing p415G-Z; Ap", Tet" This study
PM402 phoQ gene in-frame deletion; Ap" This study
PM404 phoP gene in-frame deletion; Ap" This study
Escherichia coli
DH50. SUpE44 lacU169 (¢g80lacZ M15) hsdR17 recAl 13
endAl gyrA96 thi-1 relAl
Plasmids
pHSG 299 cloning vector; ColEl origin. Km" TaKaRa
pBluescript  SK+ cloning vector; ColEl replicon; Ap" Stratagene
pBS-29-E pBluescript [ SK+ carrying a 4.5kb fragment containing rsmZ gene; Ap" 11
p299ARSMZ pKI;InSrG 299 carrying a 1.9 kb Pstl-EcoRI fragment lacking 127bp of rsmZ gene; This study
pRK415G Broad-host cloning vector; IncP1 replicon; polylinker of pUC19; Mob™ ; Tet" 14
p415G-Z p415G carrying a fragment containing rsmZ gene; Tet" This study
Cloning vector for construction of transcriptional 15
PRGI70Km lacZ fusion, derived from pRG970b, Km"
RGYTOKm-ZP pRG970Km containing a 0.4kb fragment of the This study
p m- putative promoter region of rsmZ gene Km'
Ap", Km" and Tet" indicate resistance to ampicilin, kanamycin and tetracycline, respectively.
*2 WMRATY
Table 2 The primer used in this study
Primers Sequence(5 53T Restrict enzyme
RsmZ-1L2495 AACTGCAGACCATCGAACGGGCG Pst
RsmZ-L3332 AAGGATCCGTCGACACAGGACTG BamH
RsmZ-R3460 AAGGATCCGCGATTTTGTTCCAGGCAGC BamH
RsmZ-R4514 AAGAATTCCAACGCCACCGAACGCAG EcoR
RsmZ-3183 AAGCATGCAGACGACTATGGAAGCCG Sph
RsmZ-3544 AAGGATCCAGATCGCAGACCTCGAAC BamH
RsmZ-P2965 TTGGATCCTCAAGCGTTTGCGAGAG BamH
RsmZ-P3361 TTGGATCCTTCCCATCGTCCTTGAC BamH
1.1.2 Taq 1.2 DNABEMFIIDH
TaKaRa CTAB DNA
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DNA 40 mL LB 8 h
2.5 h
el [18]
DNAMAN b A
BLAST RNA MFOLD 2 ERFPA

www.bioinfo.rpi.edu/applications/mfold

1.3 BE%k 2P24 rsmz E & . dsbA E & .phoP & .phoQ
ERBRERTIRUR rsmz EE B4 EHRAIE

2P24  rsmZ RpoS
(H 2P24 RsmZ-L2
495/RsmZ-1.3332 RsmZ-R3460/RsmZ-R4514
PCR rsmz
848 bp 1070 bp
pHSG299 127 bp rsmZ
p299ARsmZ( 1-A) P299ARsmZ
2P24 2] rsmz
RsmZ-L2495 RsmZ-R4514
PCR
rsmzZ
RsmZ-3183/RsmZ-3544 rsmz Sph
BamH pRK415G 14
pRK415G-Z rsmz
PM501 PM501-RsmZ
DsbA phoP phoQ
rsmz
1.4 rsmZ EE R EHIAMEE
RsmZ-P2965 RsmZ-P3361 PCR
rsmz 397bp DNA
pRG970Km pRG970Km-ZP
pRG970Km lacZ
pRG970Km-ZP  lacZ rsmz

1.5 MEZE 2,4-DAPG HIE=MNFNL-FFEEIEEE
TEME

2P24 LB
28 125 r/min 30h 1:1000 V:V
40 mL PDB
200 g 20 g 1000 mL
48 h 2,4-DAPG HPLC
[17]
B- 2P24
28 125 r/min 30h 1:1000 VIV

2.1 HE#k2P24 B rsmzZ BRI = ENS T

rsmzZ 4.5 kb EcoR GenBank
EF587266.1 pBS-29-g '
rsmzZ rposS
fdxA 1-A RsmZ-3183 RsmZ-3544
PCR rsmzZ
-10 35 168 bp
2P24  rsmZ P. fluorescens F113  prrB
rsmzZ P. fluorescens CHAO  rsmZ
95% 85% 1-B rsmz
RNA 132 nt MFOLD
5 - 4
57GGA-3~ 1-C
2.2 RsmZ SRERTIREIHME
PCR rsmZ s
rsmz 127 bp
P299ARsmZ 1-A 2P24
rsmz
PM501 PCR
RsmZ-L2495 RsmZ-R4514 2P24
PM501
127 bp PM501  rsmZ
2
kb
10
6
2
1
3
i :
I
2 E% PCRIGIE rsmZ ERE A RETIK

Fig. 2

Identification of rsmZ gene in-frame deletion by colony

PCR. The fragments were amplified with primers RsmZ-12495
and RsmZ-R4514 from 2P24 colony (1) and rsmZ gene mutant
PM501 (2). M: Molecular weight marker.
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(A) 200 bp ) i
L1 rpoS rsms fexA mutS
— >‘_W i
5 P oRemz3332 L RsmZ-R4514 |
p299 A RsmZ : — : O :
RsmZ-1.2495 i P T Rsmz-R3460 y
' ; E Rsm7L3544
p415G-Z : ' = | i
\ RsmZ-3183 | «—
pRGITOKm-ZP : I RsmZ-P3361
RsmZ-P2965
(B)
F113-prrB 14
CHAO-rsmZ. 14
2P24-rsmZ. 50
F113-prrB 64
CHAO-rsmZ 60
2P24-rsmZ 100
F113-prrB 114
CHAQ-rsmZ 109
2P24-rsmZ. 150
RsmZ terminator
F113-prrB 132
CHAQ-rsmZ 127
2P24-rsmZ 168

(©)
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1 rsmZ ZEEBIFFI L MEHTER
Fig. I Sequence and structure of rsmZ gene in P. fluorescens 2P24. A: Organization of the rsmZ region of P. fluorescens 2P24 and
description of some vectors. B: Sequence alignment of rsmZ gene in P. fluorescens 2P24, prrB gene in P. fluorescens F113 and rsmZ
gene in P. fluorescens CHAO, Terminator, =35 and —10 promoter sites of P. fluorescens 2P24 are indicated by underlining.
C: Predicted secondary structure of RsmZ in P. fluorescens 2P24 at 30C using the MFOLD program.
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Fig. 4 Effects of GacA (A) and DsbA (B) on transcription of

3 P.fluorescens 2P24 R EMTAEMERT2
Fig. 3 Production of 2,4-DAPG in P. fluorescens 2P24 and its

derivates.
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RsmZ. Strian 2P24 and its mutants PM201(gacA’) and PM106(d-
sbA") were grown in LB liquid medium. Samples were taken at

various time points and ODggy (curves) and P-galactosidase
activities (columns) were detected.
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Fig. 5 Effects of PhoP (A) and PhoQ (B) on transcription of RsmZ.
Strian 2P24 and its mutants PM404(phoP") and PM402(phoQ") were
grown in LB liquid medium. Samples were taken at various time
points and ODgq (crosses and triangles) and -galactosidase activities
(squares and diamonds curves) were detected.
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Regulation of gacA, dsbA and phoP/phoQ genes on the transcription of
small RNA Gene RsmZ in Pseudomonas fluorescens 2P24

Weifang Jiang, Xiaogang Wu, Qing Yan, Liqun Zhang
(Department of Plant Pathology, China Agricultural University, Beijing 100193, China)

Abstract:[Objective] Pseudomonas fluorescens 2P24 is a plant disease-suppressive bacterium isolated from wheat
rhizosphere. Small RNA gene rsmZ in strain 2P24 plays an important role in the production of antibiotic
2,4-diacetylphloroglucinol (2,4-DAPG), a key factor in disease suppression. [Objective] The aim of this study was to
determine the influence of upstream regulators on the transcription of rsmZ. [Methods] A reporting vector was con-
structed by fusing the promoter region of rsmZ gene with a promoterless lacZ gene on plasmid pRK970Km. The resulting
plasmid was introduced into several regulatory gene mutants and the corresponding effects on RsmZ transcription were
investigated. [Results] The results indicated that a response regulator gene gacA from GacS/GacA two-component system
positively regulated the transcription of RsmZ, whereas the oxidoreductase gene dsbA negatively regulated RsmZ expres-
sion. Furthermore, mutation on PhoP/PhoQ two-component system resulted in the delay of RsmZ transcription. [Conclusion]
Our study suggests that the rsmZ gene in strain 2P24 transcripts under the pleiotropic regulation of a number of upstream
genes, and may be involved in a more complex signal transduction cascade than that we have known.

Keywords: Pseudomonas fluorescens; small RNAs; RsmZ; transcription
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