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Analysis of bacterial sulfate-starvation responses and its
application to waste water treatment
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The preferred sulfur source for bacteria is inorganic sulfate,
S0,%, but in some environments, sulfate may not be freely available. Thus, several soil
bacterial species have developed a number of systems that allow the use of various
organosulfur compounds, which is called “ sulfate-starvation responses (SSR)” . By
controlling the mechanism of bacterial SSR, we tried to develop a methanesulfonic
acid-producing process using the waste water containing dimethylsulfone, used for washing
in some electronic industry.

1,400,000 0 1,400,000

800,000 240,000 1,040,000

1,100,000 330,000 1,430,000

3,300,000 570,000 3,870,000
7000

DMSO [ CH, ,S0]



5000

DMSO
DMSO
DMSO
DMSO
uv
DMSO Co,
DMSO MSA
MSA
2005
MSA
600
MSA
DMSO
MSA 1000
1300 /kg
S0~
S0,*
98
DMSO 13 ”
Pseudomonas putida DS1
DMSO
DS1 DMSO
DMSO, MSA
S0~
DMSO, MSA

- sfhG

sfnFG c* NtrC family
SfnR
Pseudomonas
c” LysR
family
SfnR
DMSO, MSA
sfn G MSA
SSUEADCBF
Ssu
ssup ON/OFF
DMSO MSA
SsupD
ON DS1
S0,
DMSO
MSA
Ssup OFF
DS1
DMSO MSA
DMSO DS1
DMSO
SsupD
MSA
Ssu
DMSO
MSA )DS1
RT-PCR



DNA lacz
DNA
DS1 Tn
DNA
DNase | footprinting
2007 MSA
SSUFADCBF
DMSO, MSA stnR
STnECR
RT-PCR
STnECR
deletion DNase | footprinting
1)SfnR
sfnR 2)CysB
STnECR
CysB  SfnR
MSA
ssu
mRNA
ssu
2008 CysB  SfnR
MSA
80,2 DMSO,
MSA
STnECR  sfnFG
S0, cys

STFG S0,

STnECR

§=
sfn
CysB  SfnR
S0~
2009
2D-PAGE
electron transfer protein
S0~
, Transcription

factors CysB and SfnR constitute the
hierarchical regulatory system for the
sulfate starvation response in
Pseudomonas putida, J. Bacteriol.,
vol 190, pp.4521-4531, 2008.

. , The ptsP gene
encoding the PTS family protein EI" is
essential for dimethyl sulfone
utilization by Pseudomonas putida’
FEMS  Microbiol. Lett., wvol.275,
pp.175-181, 2007.

, vol .45, pp.609-610,
2007.



€Y

0

sfR
2008 , ,
2008.3.28
, The c**-dependent
activator SfnR is involved in the
expression of the
sulfate-starvation-induced gene,
sfA , ASM Conference on Pseudomonas
2007, Seattle (USA), 2007.8.28.

Transcriptional analyses of the operon
encoding the o *-dependent
transcriptional activator SfnR
involved in the sulfate starvation
response of Pseudomonas putida, The
107th General Meeting of American
Society for Microbiology, Toronto
(Canada), 2007.5.24.

HABE HIROSHI

20313075

YAMANE HISAKAZU

80090520
NOJIRI HIDEAKI

90272468




