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Studies on phenotypes of Listeria monocytogens grown under room temperature and
refrigeration conditions
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Listeria monocytogenes is a food-borne pathogen. In the present study, L.
monocytogenes grown at 20 or 37 was subjected to low pH and hydrogen peroxide under different
temperatures, including 20 and 37 . Survival curves indicated an increase in the resistance of L.

monocytogenes to hydrogen peroxide as the temperature decreased during the procedure of stress
exposure. In addition, transcriptional induction of some genes that have central roles in response
to hydrogen peroxide exposure, including kat and sigB, was observed at 37 but not at 20 , whereas
other stress response genes that were involved in gene expression during the stress exposure were
induced at the both temperatures. These findings suggest that hydrogen peroxide is not recognized as
a potent stress factor under room temperature conditions. Therefore, this study suggests that this
pathogen exerts the high ability to survive and propagate in food processing environments.



37

20

37

pH

20 30%

20

30 37

37
37 20
EGD-e 1/2a
72C2
1/2b
-80 BHI
20 48 37
24
BHI 20
24 37 12
BHI 0.6%
TSBYE

20

37



ODg 0.3

3x 10’
CFU / ml PBS
60 mM
PBS
BHI PBS pH3
20 30 37 160 rpm
10
1%
0.6%
TSAYE-PYR TSAYE
TSAYE
150 mM
EGD-e RNA
RT-PCR
20
37
20 40 100
37 10 20
PBS
RiboPure RNA purification kit (Ambion )
RNA SuperScript VILO
cDNA synthesis kit (Invitrogen )
CcDNA PCR Applied
Biosystems 7500 real-time system
PCR Power green SYBR
PCR master mix Applied Biosystems
200 nM
sigB ctsR

hrcA IexA recA
fri kat perR

sod
rpoB
16SrRNA Ct
Ct
log2
*
20
pM 60 mM
20 120
37 30
4 fri kat
perR sod si B RNA
RT-PCR

Ct log2
2 t
Mann-Whitney U 3
Kruskal-Wallis
Scheffe’ s
P 0.05
EGD-e
EGD-e
20 37 20 30
37
A
4
4
-7 : : ; : : : : .
0 15 30 45 60 75 90 105 120
Time after Hz0z exposure (min)
B
Z
pd
-7 ‘ : : : : : ‘ .
0 15 30 45 60 75 90 105 120
Time after Hz0z exposure (min)

A 20 B 37 EGD-e

A u

20 30 37



37
37

EGD-e TSAYE

30

TSAYE-PYR
PYR
PYR
EGD-e
20 60
90 37 15
30 TSAYE
TSAYE-PYR
PYR / No PYR
A
L 40
E 3
E 20
)
a0+ .
0 min 60 min 90 min
Time after HzOz exposure
B
L 40
E 30 T
E 20 J
510
a0+ .
0 min 15 min 30 min
Time after HzOz exposure
A 20 B 37
1
20 60
37 15
1 20 90
37 30
8.1 23.1
TSAYE-PYR
PYR
Resuscitation
20 60 37 15

20 90 37

Resuscitation
20 90
37 30
37
P<0.05
P>0.05 37
Resuscitation
EGD-e
20 37
RNA
RT-PCR
A
040 min @100 min
— 2 b
2 15 1
L 1
B 05
E 0
5%
o -15
g 2- .
2 SLIF ‘e‘)"q@@ @&
B
010 min -20mm‘
25 -
[1}]
T 1.5 4
g o5 4
?
5 -05 -
> 15 -
=
%-25-
N .
S Nl @G‘P‘Qa@ O A
A 20 B 37
20 37
sigB
kat
20
37
ctsk recA
20
sigB kat



EGD-e
20 37
A B C
6 - 6 - 6
4 4 - 4
2 2 - 2
0 iTi 0 0 -
O O O O O O
D & P &\ D &
A B C
Y
Add /
No add ratio
20 37 1
20 1 37 1
1
EGD-e
20 37 2
BHI PBS
2
pH3.0 BHI PBS
20 15 30 45
60 37 15
20 EGD-e
60
BHI PBS
2 30

BHI-20

- & = BHI-37 = @ = PBS-37

PES-2(4

Log N /ND

\
6 L]
7 @ : : .
0 min 15 min 30 min 45 min 60 min
BHI
PBS
60
PBS 37
15 BHI
EGD-e
72C2
EGD-e 1/2b
30 20
37 pH3.0 BHI PBS
20 30 60 90
120 37 15 30
45 60

LogN /NO

0 min

— PES-2() i BHI-20
- & = BHI-37 = @ = PBS-37

30 min

60 min

90 min

120 min

BHI

BHI

PBS
72C2

37

GABA

BHI

20




BHI
72C2
EGD-e

antiporter

BHI  PBS

2
1) Genetic subtyping of Listeria
monocytogenes via multiple-locus sequence
typing using fap, sigB and actA. Yuko
Yoshikawa, Yoshitsugu Ochiai, Mariko
Mochizuki, Osamu Fujita, Takashi Takano,
Ryo Hondo, Fukiko Ueda. J Vet Med Sci, 78,
1831-1839, 2016

2) Sequential transition of the injury
phenotype, temperature-dependent
survival and transcriptional response in
Listeria monocytogenes. Yoshitsugu Ochiai,
Fumiya Yamada, Yuko Yoshikawa, Mariko
Mochizuki, Takashi Takano, Ryo Hondo,
Fukiko Ueda. Int J Food Microbiol, 259,
52-58, 2017.

4
1) Listeria monocytogenes

158
2005 9 7 9

2) Listeria monocytogenes

89 2016 03 23
25

3)

monocytogenes

159
9 6 8

4)

monocytogenes

160
15

€Y

2017

OCHIAI, Yoshitsugu

@

®

*

40350178

Listeria

2016

Listeria

9 13



