Acta Microbiologica Sinica
49 10 1282 -1288 4 October 2009
ISSN 0001 - 6209 CN 11 - 1995/Q

http //journals.im. ac . cn/actamicrocn

Sigma B

. B
Sigma B o

Mini-Review

430079

Listeria monocytogenes

Sigma B
Q935 A 0001-6209 2009 10-1282-07
Listeria monocytogenes " sigB
LM
G+C
Staphylococcus
0157 '
1
4-5
LM G
LM
LM
RNA
IM S .
1 Sigma B
GTTT - N15 ~ 16 -
GGGTAA SigB N ACTG
2
30500025 211

Tel + 86-27-67863314 Fax + 86-27-67861936 E-mail qinluo@ mail. ccnu.edu. cn

1984 —
2009-03-18 2009-04-27

Bacillus

Listeria

E-mail zhangqtony @ yahoo . com. cn

pH

LM



Sigma B v 2009 49 10 1283
LM pH
LM
" 2 LM sigh
5
1 qRT-PCR DNA Northern blot 3
' sigB
LM P PN LM
o

Table 1 Some stress response and virulence genes regulated by 6® and the role of involved genes

Genes

The role of involved gene

SigB binding site

Genes involved in virulence

bilEAB Encoding the bile exclusion system ©

bsh Encoding the bile salt hydrolase ’

inlAB Encoding internalin A and internalin B *

prfA Involved in transcription of many virulence genes expression !

Genes involved in general-stress response
t=)

GAAT-N16-GGGTAA
GTTT-N15-GGGTAC

GTGT-N15-GGGTAG
GTTA-N16-GGGTAT

osmolarity
opuCABCD Encoding carnitine ATP-binding cassette ABC  transport * GTTT-N16-TTTAAG
gbuA Encoding glycine betaine ABC transporter systems '° GTGA-N16-GCCTAG
betL Encoding betaine transporter ° CTTT-N22-GTTTGA
acid
gadCB Encoding the glutamate decarboxylase and antitansporter ' GTTT-N16-GGGTAT
gadD Encoding the glutamate decarboxylase ' TTTT-N14-CGGTAA
oxidation
lmo 1433 Encoding glutathion reductase ' GTTT-N16-GGGAAA
Imo0669 Encoding an oxidoreductase GTTT-N15-GGGAAG
cold
lir C Encoding low-temperature-requirement C protein GTTT-N16-GGGACT
fri Encoding the ferritin GTTT-N15-TGGTAA
heat
cpC Encoding ClpC endopeptidase and chaperone ' GATT-N13-GGGTAT
clpB Encoding ClpB  similar to endopeptidase Clp ATP-binding chain chain B GTTT-N16-GGGAAA
clpP Encoding CIpP  an ATP-dependent Clp protease proteolytic subunit " GTAT-N15-GGGATA
dnaK] Encoding heat-shock protein DnaK and DnaJ ' GTTA-N15-GGTTAT
GB
1.1 ¢ M. J. Kazmierczak 16
G’ gbud  opuCA "
Torsten Hain qRT-PCR immuno-blot LM gbuA  opuCA
G’ LM
G LM 3~4h G
GB GB
8 h ¢ s o
16 h ¢’ ¢
LM GB 17
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Fig.1 6% PrfA HrcA and CisR interaction network in L. monocytogenes .

LM

1 . PrfA

Microbiology 2008 35 2 275 -280.
2 Kazmierczak MJ] Wiedmann M Boor KJ. Alternative Sigma
factor and their roles in bacterial virulence. Microbiology

and Molecular Biology Reviews 2005 69 4 527 —543.


Absent Image
File: 0


Sigma B

. 2009 49 10 1287

11

Abram F Su WL Wiedmann M et al. Proteomic analyses
of a Listeria monocytogenes mutant lacking Sigma B identify
new components of the Sigma B regulon and highlight a role
for Sigma B in the utilization of glycerol. Applied and
Environmental Microbiology 2008 74 3 594 - 604 .
Hain T Hossain H Chatterjee SS et al. Temporal
transcriptomic analysis of the Listeria monocytogenes EGD-e
Sigma B regulon. BMC Microbiology 2008 8 20.

Begley M Sleator RD  Gahan CG et al. Contribution of
three bile-associated loci  bsh  pva  and bilB  to
gastrointestinal persistence and bile tolerance of Listeria
monocytogenes . Infection and Immunity 2005 73 2 894

-904.

Sleator RD  Wemekamp-Kamphuis HH  Gahan CG et al.
A PrfA-regulated bile exclusion system BilE is a novel
virulence factor in Listeria monocytogenes . Molecular

Microbiology 2005 55 4 1183 -1195.
Rauch M Luo Q Miiller-Altrock S et al. SigB-dependent
in vitro transcription of prfA and some newly identified genes
of Listeria monocytogenes whose expression is affected by
PrfA in vivo. Journal of Bacteriology 2005 187 2 800
- 804.

McGann P Wiedmann M Boor KJ. The alternative Sigma
factor Sigma B and the virulence gene regulator PrfA both
regulate transcription of Listeria monocytogenes internalins.
Applied Environmental Microbiology 2007 73 9 2919 -
2930.

Okada Y Makino S Okada N et al. Identification and
analysis of the osmotolerance associated genes in Listeria
monocytogenes . Food Additive and Contaminants 2008 25
9 1089 - 1094.

Sue D Fink D Wiedmann M et al. SigmaB-dependent
gene induction and expression in Listeria monocytogenes
during osmotic and acid stress conditions simulating the
intestinal environment. Microbiology 2004 150 11
3843 - 3855.

Chaturongakul S Raengpradub S Wiedmann M et al.
Modulation of stress and virulence in Listeria monocytogenes .
Trends in Microbiology 2008 16 8 388 —396.
Kazmierczak MJ  Mithoe SC  Boor K]

et al. Listeria

monocytogenes Sigma B regulates stress response and

virulence functions. Journal of Bacteriology 2003 185
19 5722 -5734.

Chan YC Boor KJ Wiedmann M. SigmaB-dependent and

Sigma B-independent mechanisms contribute to transcription

of Listeria monocytogenes cold stress genes during cold shock

and cold growth. Applied and Environmental Microbiology

2007 73 19 6019 - 6029.

15

17

18

19

20

21

22

23

Hu Y Raengpradub S Schwab U et al. Phenotypic and
transcriptomic analyses demonstrate interactions between the
transcriptional regulators CtsR and Sigma B in Listeria
monocytogenes . Applied and Environmental Microbiology
2007 73 24 7967 - 7980.

Hu Y Oliver HF Raengpradub S et al. Transcriptomic
and phenotypic analysis suggest a network between the
transcriptional regulators HrcA and Sigma B in Listeria
monocytogenes . Applied and Environmental Microbiology
2007 73 24 7981 -17991.

Kazmierczak MJ Wiedmann M Boor KJ. Contributions of

Listeria monocytogenes Sigma B and PrfA to expression of

virulence and stress response genes during extra-and

intracellular growth. Microbiology 2006 152 6 1827 -
1838.
. Sigma B
Acta Microbiologica sinica 2008 48 6 839
- 843.

Raengpradub S Wiedmann M Boor KJ. Comparative
analysis of the Sigma B-dependent stress responses in
Listeria monocytogenes and Listeria innocua strains exposed
to selected stress conditions. Applied and Environmental
Microbiology 2008 74 1 158 -171.

Wemekamp-Kamphuis HH ~ Wouters JA de Leeuw PP et
al. Identification of Sigma factor Sigma B-controlled genes
high hydrostatic pressure

EGD-e.

and their impact on acid stress
and freeze survival in Listeria monocytogenes
Applied and Environmental Microbiology 2004 70 6
3457 - 3466 .

Giotis ES  Julotok M Wilkinson BJ et al. Role of Sigma B
of  Listeria

alkaline tolerance

10403S  and

factor in the response

monocytogenes cross-protection  against
subsequent ethanol and osmotic stress. Journal of Food
Protection 2008 71 7 1481 - 1485.

Dreux N Albagnac C Sleator RD et al. Glycine betaine
improves Listeria monocytogenes tolerance to desiccation on
parsley leaves independent of the osmolyte transporters
Betl.  Gbu and OpuC. Journal of Applied Microbiology
2008 104 4 1221 -1227.

Smiddy M Sleator RD  Patterson MF et al. Role for
compatible solutes glycine betaine and L-carnitine in listerial
barotolerance. Applied and Environmental Microbiology
2004 70 12 7555 -7557.

Cetin MS  Zhang C Hutkins RW et al. Regulation of
transcription of compatible solute transporters by the general
in Listeria monocytogenes .

186 3 794 -802.

stress Sigma factor Sigma B

Journal of Bacteriology 2004



1288 Qiang Zhang et al./Acta Microbiologica Sinica 2009 49 10

24 Severino P Dussurget O Véncio RZ et al. Comparative 3457 - 3466 .
transcriptome analysis of Listeria monocytogenes strains of the 28  Fiorini F Stefanini S Valenti P et al. Transcription of the
two major lineages reveals differences in virulence cell Listeria monocytogenes fri gene is growth-phase dependent
wall  and stress response. Applied and Environmental and is repressed directly by Fur the ferric uptake regulator.
Microbiology . 2007 73 19 6078 — 6088 . Gene 2008 410 1 113 -121.

25 Badaoui Najjar M Chikindas M Montville TJ. Changes in 29  Garner MR Njaa BL Wiedmann M et al. Sigma B
Listeria monocytogenes membrane fluidity in response to contributes  to  Listeria  monocytogenes  gastrointestinal
temperature  stress. Applied  and  Environmental infection but not to systemic spread in the guinea pig
Microbiology 2007 73 20 6429 — 6435. infection model. Infection and Immunity 2006 74 2 876

26  Wemekamp-Kamphuis HH Sleator RD  Wouters JA et al. - 886.

Molecular and physiological analysis of the role of osmolyte 30 Sleator RD Wemekamp-Kamphuis HH Gahan CG et al.
transporters BetL Gbu and OpuC in growth of Listeria A PrfA-regulated bile exclusion system BilE is a novel
monocylogenes at  low  temperatures.  Applied and virulence factor in Listeria monocytogenes . Molecular
Environmental Microbiology 2004 70 5 2912 -2918. Microbiology 2005 55 4 1183 -1195.

27  Wemekamp-Kamphuis HH  Wouters JA de Leeuw PP et 31 Lwo Q Zhou QC Deng LF et al. Some essential elements
al. Identification of Sigma factor Sigma B-controlled genes on the inlC promoter for PrfA-dependent regulation in
and their impact on acid stress high hydrostatic pressure Listeria monocytogenes . Acta Microbiologica Sinica 2007
and freeze survival in Listeria monocytogenes EGD-e. 47 1 22-28.

Applied and Environmental Microbiology 2004 70 6

Contribution of Sigma B to environmental stress tolerance in Listeria
monocytogenes-A review

Qiang Zhang Yingying Feng Qingchun Zhou Qin Luo™ Xiaoli Zhang Longjuan Qin
Hubei Key Laboratory of Genetic Regulation and Integrative Biology College of Life Science Central China Normal University
Wuhan 430079 China

Abstract The alternative sigma factor Sigma B plays important roles in both virulence and stress tolerance in Listeria
monocytogenes . It is now clear that there is a strong link between the virulence potential of Listeria monocytogenes and its ability
to tolerate stress. Several studies have identified genes that play important roles in stress tolerance and virulence. For example
genes involved in osmotic stress tolerance acid and alkaline tolerance oxidative stress tolerance extreme temperature
tolerance and bile salt tolerance have all been implicated in the virulence of L. monocytogenes. We reviewed the role of Sigma
B in several environmental stress conditions to understand the physical character of this microorganism to discuss the best
preservation conditions of food and to prevent bacterial infection.
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