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Role of Rpf in resuscitation from VBNC state in Salmonella

KUSUMOTO, Akiko
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To develop detection method for viable but non-culturable (VBNC) bacteria, we inve
stigated molecular mechanism of VBNC state. For analysis of cell cycle of Salmonella, visualization method
of DNA replication origin by FISH was established. While 1 or 2 foci of replication origin was detected i
n log phase cells, we failed to stain replication origin in VBNC cells. In VBNC state, physical state of c
hromosomal DNA might be different from that in log phase. Expression levels of FtsZ protein, which forms c
ell division ring, were not significantly different between stationary, log phase, and VBNC state. This in
dicates that VBNC state is not presumably induced by cell cycle arrest by reduction of FtsZ expression lev
els.

VBNC VNC



1996 0157

(Viable But Non-Culturable, VBNC)

VBNC
VBNC

VBNC

VBNC

VBNC

VBNC

(Viable But
Non-Culturable, VBNC)

VBNC
Rpf
VBNC
Rpf
VBNC
Rfp VBNC
VBNC
(1) VBNC
VBNC
Kusumoto et al., 2012
NB
0.85% NaCl 2 7% NaCl

37°C LB

10 CFU/mL

LIVE/DEAD BacLight  viability kit
(Invitrogen) 60%
VBNC
(2) Fluorescent in situ hybridization
(FISH)
FISH Niki etal., 1998 DNA

ori
asnA-ori-gidA F1 (CGGTCTTCATCGGGGCGAA

GGGCTTTCATGTG) asnA-ori-gidA R1
(AGACGGCGTTACCCATGTCGATTTCAGCCGCTGACGTT
C) DNA
Cy3
3) Ftsz
FtsZ
FtsZ
Agrisera Can Get Signal
TOYOBO
(4) FPE VBNC
(&Y) VBNC
1.0x 10%-6.0
x 10° FPE 37°C
1,2, 3,6 BHI
CFU
(1) FISH VBNC
ori
VBNC DNA
FISH DNA
DNA
DNA ori
ter DNA
DNA
Ftsz 2
ori
1
2 FISH
ori
DNA Cy3
ori
DNA
2 1 Cy3
1 2 70%
ori 1
ori
VBNC



VBNC

Cy3
1
2
VBNC
DNA
R #liEoHlaEHa
ERIEAlE Son .a
= TERISE T Ster
<+
= DNATESIEEE

oS

2 *EEMWEO L ER 504573 DNAERE RS Sori (Cy3, )
a8k

A

B (14
(2) VBNC Z
Ftsz
Ftsz

Ftsz z
FtsZ

1 YA
Ftsz Z
VBNC
FtsZ
FtsZ
VBNC
FtsZ
VBNC
FtsZ
(3) FPE VBNC
FPE
(Hayashi et al., 2013)
FPE VBNC
FPE
VBNC
FPE
24 6 BHI
3 24
4.47x 10°-5.03x 10° CFU/mL
VBNC
6 (<10
CFU/mL) FPE
VBNC

(3 FPESSIE A LVEVBNCIRED UL ER SO RO

log10 CFUImL
© 4 Nn W Ao N m© D

VBNC
sample 1

VBNC
sample 2

VBNC
sample 3

Stationary ~ Stationary  Stationary
sample 1 sample 2 sample 3

u24hr m48 hr T72hr u6days

4
Firew Kassa Esho Budbazar Enkhtuya
Microbial
assessment  and prevalence  of
foodborne pathogens in natural
cheeses in Japan Biomedical Research
International Vol. 2013
Article 1D 205801 2013 doi:
10.1155/2013/205801.

Deletion in the C-terminal domain of
ClpX delayed entry of Salmonella



enterica into a viable but
non-culturable state Research in

Microbiology Vol. 164 No. 4
2013 pp. 335-341 doi:
10.1016/j .resmic.2013.01.011.

Jargalsaikhan
Enkhtuya

Anselme Shyaka
Protective effect of Bacillus
anthracis surface protein EA1 against
anthrax in mice  Biochemical and
Biophysical Research Communications
Vol. 421 No. 2 2012 pp.
323-328 doi:
10.1016/j .bbrc.2012.04.007.

General stress sigma factor RpoS
influences time required to enter the
viable but non-culturable state in
Salmonella enterica Microbiology and
Immunology Vol. 56 No. 4

2012 pp- 228-23 doi:
10.1111/j§.1348-0421.2012.00428 . x.

7

Tenacibaculum maritimum
26

2014 3
Kassa Esho Firew Enkhtuya Budbazar

Microbiological quality and

prevalence of foodborne pathogens in

natural cheeses in Japan 87
2014 3

Tenacibaculum maritimum
87

2014 3

Tenacibaculum maritimum
80

2013 8
Esho Firew Kassa
MLST 86
2013 3

VBNC

2012 8

NC/Nga

2012

2013 8

maritimum

¢y

@

®

8

80

Tenacibaculum

KUSUMOTO, Akiko

60535326



