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1
Table 1~ Strains and plasmids
Strains and plasmids Relevant characteristics Sources
Strains
E. coli
DH5« D80 lacZAMIS A lacZYA-argF U169 hsdR17 recAlendAl thi-1 Lab collection
HBI101 proAl lacY hsdS20 vy~ mp~  racA56 rpsL20 Lab collection
S17-1 thi pro hsdR hsdM recA rpsl RP4-2 Tet®::Mu  Kan®::Tn7 Lab collection
Pseudomonas sp.
M18 Wild type PCA** " Plt* * producer Amp® Spe® Riff Lab collection
MI8R PCA*™ Plt* * ** producer rsmA~ Kan® Spe® Rif* 7
MI8G PCA*** Plt" % producer gacAd~ Kan® Spe* 8
MI8GR PCA*** Plt* producer rsmA~ gacA~ Kan® Gen® This study
Plasmids
pBLSG pBluescript SK* carrying 2.3kb EcoR T -Pst I fragment of gacA Amp®
pBLSR pBluescript SK* carrying 1.5kb pstI- fragment of rsmA  Amp® 8
pUCGm Cloning vector Gen® L.S. Thomashow
pBLSRG rsmA inactivated with aacC1 cassette in pBLSR ~ Amp" Gen® This study
pME3087 Suicide vector ColEI replicon IncP-1-mob Tet® D. Haas
pME3087RG PME3087 carrying rsmA inactivated with aacC1 cassette Gen" Tet" This study
pMEA97 Mobilizing plasmid IncP-1 Tra RepA Ts — Amp" D. Haas
pME6015 pVS1-pI5A shuttle vector for translational lacZ fusion Tet® D. Haas
pNM432 "lacZ fusion vector Amp® D. Haas
pMEGA pME6010 with 0.4-kb gacA upstream fragment and a translational gacA’-’lacZ fusion carrying first 8 gacA codons —This study
pMERA pME6010 with 0.6-kb rsmA upstream fragment and a translational rsmA’-"lacZ fusion carrying first 8 rsmA codons This study
* % indicates production of antibiotics by wild type strain M18 1 + indicates less production of antibiotics by derivative of strain MI8 F + + +

indicates more production of antibiotics by derivative of strain M18 ~ §

1.1.2 Luria- E . coli DH5a 20pg/mL LB
Bertani LB 37°C ’
M18 PCA PPM pBLSRG
Plt  KMB 0 Pst 1 pBLSRG
15¢ M18 2.3kb aacC1
28C 180r/min rsmA
220r/min pME3087  Pst |
pg/mL Kan 50 Amp 100 pME3087RG E. coli S17-1
Gen 40 Chl 100 Spe
100 Tet 125 1.3
1.1.3 DNA Klenow gacA M18G E.
T4 DNA DNA coli S17-1 pME3087RG E. coli
MBI Southern HB101 pME497
P 3 500pL
100uL. LB
1.2 rsmA 37C 18 ~ 24h
gacA rsmA rsmA LB Spe'”
Gen"
Aat 11 rsmA pBLSR Gen®  Tet™
pBLSR T4 polymerase Gen” LB Tet'”
pBLSR  Aat I 3 gacA
MBI rsmA M18GR
- 70 % 1.4 gacA’-'lacZ  rsmA’-’lacZ
pUCGm  855bp
aacCl Sma | © S AR TSI A i Mebo:/ fournals. . ac.on

- indicates no production of antibiotics by derivative of strain M18.
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gacA  rsmA lacZ
pMERA pMEGA
TGA1
3 EcoR 1
GATTACCTGCAGGACCACCAGCACCTT-3’
Pst |

600bp
gacA 8
PCR PCR

Pst | PCR
pNM482 lacZ

pMEGA
5'-TGGCTAGAATTCAGAAG
TRA2

pMEG6010

TRA1

TACCTGGAAC-3’ EcoR 1

pMEGA

5'- GGATCCGAATTCGCTATGGAGAAGTCC-
TGA2

TGAl  gacA

TGA2

pBLSG
EcoR 1

5'-GATACCCTGCAGACGAGTCAGAATCAG-3’

Pst 1
PCR 500bp PCR

pBLSR
EcoR |
lacZ
pME6015

rsmA’-"lacZ pMERA

1.5 PCA Pit
gacA rsmA

Pst 1

M18 M18GR MI18G

MISR  MI18 PPM
PCA Pl
7 11

50ml. KMB
28°C  220r/min
Miller

2

2.1 gacA rsmA MI18GR
M18GR
4
KMB 28°C 220r/min
ODyy,

KMB
HPLC

250mL

M18

PPM

5'-

1 MI18GR
M18G MI8R
PPM 3

—n—M18; —e— M18GR; —4— M18G; —v—MI8R

1 Mi18 M18G MISR

MISGR PPM A KMB B
Fig.1 Growth curves of wild type strain M18 and its derivatives M18G
MI8R and MI8GR in PPM A or KMB B medium.

2.2 gacA rsmA
pBLSR  1.5kb  rsmA
Pst | DNA
2 MI18GR
rsmA 2.3kb
MI8  rsmA

1 2

2.3kl —= '

1.5kb —=

2 gacA rsmA M18GR  Southern

Fig.2  Southermn blot verification of rsmA gene mutation in strain

MI8GR. 1. Wild-type M18 2. Strain MI8GR.

2.3 gacA rsmA PCA PIt

MI8GR
M18G M18R MISGR
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M18 PPM KMB 30 M18R PCA
2.2pg/mL M18 5
7 72h PCA Pl MI8GR PCA 30.2pg/mL
HPLC 3-A B M18G MI18R
3-A PPM Pt  KMB
PCA MI18G 2 MI8G Plt
MISR 3 MISGR  PCA MISR Plt
MI18G M18R 18.5pg/mL 178.5pg/mL MI18GR
Plt PPM Plt 45 .3pg/mL Plt
M18G Plt M18G  MI18R
MISR Pl 2.4 GacA RsmA
0.1pg/mL 78.8pg/mL MI18 GacA
MI18GR  Plt 15.8pg/mL RsmA
MI18G M18R Plt
M18G  MISR gacA rsmA lacZ
g 120 PCA production ;] Pt production pMEGA thRA
2 N MI18G
S 100} .
E % MISR KMB Miller
g 80 T % B- 2
E‘ sol 2 M18
§ gacA MI8G  pMEGA B-
‘é 40t pMEGA rsmA
£ MI8R -
2 20 ? B
= T 1/4
& L
= N type  MISG ~ MISR  MISGR GacA RsmA
_ Strain
=
\é Py rsmA’-'lacZ pMERA
£ 300 v MI8  rsmA MISR
£ 250} B- gacA
=2
5 200k MI8G  pMERA B-
E M18
£ 150}
E RsmA GacA
Z 100F
= RsmA
A
g 50F
5 Lz %—I—‘ 2 gacA’-'lacZ  rsmA’-"lacZ
& Wildtype MISG  MISR  MISGR -
Strain
Table 2 Expression of the translational fusion gacA’-"lacZ or rsmA’-’lacZ
3 Mi8 PPM A KMB B in the wild type strain M18 and its derivatives
PCA Pit

Fig.3 PCA and Plt two secondary metabolites biosynthesized in PPM
A and KMB B medium in shake-flask measured after inoculation with

72 hours.

3-B KMB
PCA MI18
M18G

10.2pg/mL
315.4pg/mL

B-Galactosidase activity” Miller units

Plasmid

MI8 MISG MI8R
pMEGA 560 + 20 550+ 15 140 + 10
pMERA 120+ 8 80+ 10 1106

pME6015 CK ND ND ND

* B-Galactosidase activity were determined in the wild type strain M18
the mutants M18G and MI8R grown in KMB medium to an ODgy of 1.0

Data are the means + standard deviation of two measurements ND No

detected.
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Analysis of mechanism and relationship of GacA and RsmA two regulators
of antibiotics production in Pseudomonas sp. M18

GE Yi-he! 2 HUANG Xian-ging" ZHANG Xue-hong' XU Yu-quan'*
!'School of Life Science & Biotechnology Shanghai Jiaotong University Shanghai 200240 China
2 School of Life Science Ludong University Yantai 264025 China

Abstract In previous study it has already been confirmed that the wild type strain of Pseudomonas sp. MI8 isolated from the
agricultural soil can produce two antifungal agents phenazine-1-carboxylic acid PCA and pyoluteorin  Plt . Biosynthesis and
secretion of these secondary metabolites contribute to its biological control and suppression of soilborne pathogenic fungi. As main
regulators GacA and RsmA differentially exert global regulation on production of PCA and Plt respectively. In order to study the
regulatory mechanism of secondary metabolites production in Pseudomonas sp. M18 a gacArsmA double mutant designated as
MI18GR was constructed with insertional mutation. Then the mutant M18G MI8R MI8GR and the wild type strain M18 were
inoculated into PPM or King' s medium B KMB  respectively. During cultivation of strain M18 and its derivatives their PCA and Plt
were respectively detected with High Performance Liguid Chromatography HPLC . The results showed that PCA production in the
mutant M18GR was lower than that in the mutant M18G and higher than that in the mutant M18R. PIt production in the mutant
MI8GR was however much less than that in the mutant M18R and much more than that in the strain M18 and the mutant M18G.
With these observations it is tempting to suggest that biosynthesis of PCA and Plt regulated by GacA or RsmA seem to occur at
posttranscriptional level not at transcriptional level. This regulation on secondary metabolites seems to be indirectly mediated by
other unknown factors. Meanwhile based on the construction of two translational fusions gacA’-'lacZ and rsmA’-'lacZ the assay
of B-galactosidase activities in KMB medium indicated that both GacA and RsmA did not have autoinduction of their own gene
expression respectively. Although GacA did not influence expression of the rsmA gene RsmA could exert some positive influence
on the gacA gene expression in Pseudomonas sp. MI8.

Keywords Pseudomonas sp. M18 GacA RsmA Double mutation Regulatory mechanism
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