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r e a d y- t o - e a t L i s t e r i a  

m o n o c y t o g e n e s 2 0 0 0 - 2 0 1 2  

 

 

 

RT E 2 0 0 0 2 0 1 2

RT E L .  m o n o c y t o g e n e s

4 1 3

6 9 L .  m o n o c y t o g e n e s

2 0 0 0 2 0 0 5 2 0 0 6 2 0 1 2  
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2 0 0 0 2 0 1 2 1 3 RT E

2 , 9 8 0

4 6

6 2 6

3 0 1 , 4 9 1

7 1 8 1 4 5

2 0 0 0 2 0 0 5 2 0 0 6 2 0 1 2

1 , 7 1 0 1 , 2 7 0  

 

2 .  L .  m o n o c y t o g e n e s L i s t e r i a  s p p .  

 

1 )  ID F 5

3 8 IS O

2 2  

2 5  g 2 2 5  m l

3 0 4 8 E B

M e r c k ,  D a r m s t a d t ,  G e r m a n y U V M

M e r c k 3 8 5 4  

2 5  g h a l f - F r a s e r M e r c k 2 2 5  m l

3 0 2 4 0 . 1  m l

F r a s e r M e r c k 1 0  m l 3 7 4 8

2 2  
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2 )  PA LC A M M e r c k

3 0 2 4 4 8

M e r c k

C H R O M a g a r  L i s t e r i a C H R O M a g a r,  P a r i s ,  F r a n c e

3 7 2 4 4 8 L i s t e r i a  s p p .

T S A

3 0 2 4  

 

 

3 )  L .  m o n o c y t o g e n e s 2 .  2 ) T S A IS O

2 2

C A M P   

 

A .   

T S A L i s t e r i a  s p p . 1 2

4 5  

1 A L i s t e r i a  s p p .

1 B  

 

B .   

T S A 3 %

Li s t e r i a  s p p .  
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C .   

T S A 3 0 4 8

L i s t e r i a  s p p . 2

IS O

S i gm a - A l d r i c h S t .  Lo u i s M O U S A 3 0 7 2

2  

 

1  L  

 Ba c t o  C a s i t o n e B e c t o n  D i c k i n s o n S p a r k s M D U S A  1 0  g  

 B a c t o  a ga r B e c t o n  D i c k i n s o n       5  g  

 N a C l       5  g  

1 L p H 7 . 4 4  m l

1 2 1 1 5  

 

D .   

T S A 3 5 7 2

L i s t e r i a  s p p .

5 2 2 5 4  

 

1 L  

 P u r p l e  Br o t h  Ba s e B e c t o n  D i c k i n s o n     1 5  g  

9 0 0  m l 11 5 1 0  
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 5  g  

1 0 0  m l 0 . 4 5  m

 

 

E .  C A M P  

S t a p h y l o c o c c u s  a u re u s AT C C 2 5 9 2 3

R h o d o c o c c u s  e q u i AT C C 6 9 3 9 T S A

S .  a u re u s R .  e q u i 1 2  m m

3 5 1 2 1 8 S .  a u re u s

R .  e q u i 3

Li s t e r i a  s p p . 5 2 2 5 4  

 

 

B l o o d  a ga r  b a s e  N o .  2 T h e r m o  F i s h e r  S c i e n t i f i c Wi l m i n g t o n D E

U S A 1 2 1 1 5

8  m l 5 %

6  m l  

 

3 .  L .  m o n o c y t o g e n e s  

 

L .  m o n o c y t g o g e n e s M o s t  P r o b a b l e  N u m b e r M P N

3  1 4 5 4 2 5  g

2 2 5  m l 3 1 0  m l

1 0  m l 1  m l 3 0 . 1  m l 3

E B
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U V M 3 0 4 8

PA LC A M 2 .  2

3 0 3 7 2 4

4 8 L .  m o n o c y t o g e n e s

2 .  3

M P N  

0 . 3  M P N / g  

 

4 .  L .  m o n o c y t o g e n e s  

 

L .  m o n o c y t o g e n e s

2 .  2 ) T S A L .  m o n o c y t o g e n e s 1  m l

M c F a r l a n d 3 - 4 1 2 1 3 0

3 , 0 0 0  r p m 2 0 0 . 1  m l

O O O

O T S A

3 4 Br a i n  h e a r t  

i n f u s i o n  ( BH I) B e c t o n  D i c k i n s o n 3 0 1 8

2 4 1 %

4 H H

2 5 0  l 1 H

5 0 1 H

O H
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2  

 

5 .  p H Aw  

 

p H 1 0  g 9 p H

 H M - 5 0 V

Aw D e c a go n  M o d e l  C X - 2 D e c a go n  D e v i c e s I n c . P u l l m a n

WA U S A  

 

 

 

1 .  RT E L .  m o n o c y t o g e n e s  

 

1 )   

2 0 0 0 2 0 1 2 RT E

L i s t e r i a 6 2 , 9 8 0 L .  

m o n o c y t o g e n e s 5 2 1 . 7 % L i s t e r i a  s p p . 1 3 2 4 . 4 %

2 L .  m o n o c y t o g e n e s

( 2 0 0 0 - 2 0 0 5 ) 1 , 7 1 0 3 7 ( 2 . 2 % ) ( 2 0 0 6 - 2 0 1 2

) 1 , 2 7 0 1 5 ( 1 . 2 % )

p < 0 . 0 5  

 

2 )    

L .  m o n o c y t o g e n e s

2 8 8
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2 9 0 1 0 . 3 %

0 . 3 % L i s t e r i a   s p p . 6 2 . 1 % 1

0 . 3 % L i s t e r i a  s p p .  L .  m o n o c y t o g e n e s

L .  i n n o c u a L .  m o n o c y t o g e n e s

1 L .  i n n o c u a

4

1  

L i s t e r i a  s p p . 7 6

1 L .  m o n o c y t o g e n e s 2

 

3 9 8 1 L i s t e r i a  s p p .

 

 

3 )    

1 4 9 1 L .  

m o n o c y t o g e n e s 2 6 1 . 7 % Li s t e r i a  s p p . 5 3 3 . 6 %

L i s t e r i a  s p p . L .  m o n o c y t o g e n e s L .  

i n n o c u a L .  w e l s h i m e r i L .  g r a y i  

L .  m o n o c y t o g e n e s 9 6 3 3 . 1 %

1 2 8 1 4 1 0 . 9 %

1 0 9 1 9 0 . 8 %

L .  m o n o c y t o g e n e s

 L .  m o n o c y t o g e n e s  L i s t e r i a  s p p . 3 7 3

8 . 1 % 4 2 1 2 . 4 %
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L i s t e r i a  s p p .

  

L .  m o n o c y t o g e n e s

8 5 1 3

1 5 . 3 % 4 3 1 2 . 3 %

4 7 4 2 0 . 4 % 6 1 7 7

1 . 1 % 3 L i s t e r i a  

s p p . 1 9 2 2 . 4 %

3 7 . 0 % 5

1 . 1 % 1 0 1 . 6 % 1 2

L .  m o n o c y t o g e n e s

L i s t e r i a  s p p .

3 1  

 

4 )    

7 1 8 L .  m o n o c y t o g e n e s

2 1 2 . 9 % Li s t e r i a  s p p . 6 9 9 . 6 %

Li s t e r i a  s p p . L .  m o n o c y t o g e n e s L .  i n n o c u a L .  s e e l i g e r i  

L .  g r a y i  

L .  m o n o c y t o g e n e s 8 6 5 5 . 8 % 1 6 0 1

0 . 6 % 1 2 4 6 4 . 8 %

1 9 8 4 2 . 0 % 1 3 1 5 3 . 8 %

1 9 L i s t e r i a  s p p .

  

L .  m o n o c y t o g e n e s
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3 8 1 2 . 6 % 4 8 4

8 . 3 % 7 9 5 6 . 3 % 4 5

1 2 . 2 % 1 0 8 2

1 . 9 % 9 0 2 2 . 2 % 1

L i s t e r i a  s p p . 4

1 0 . 5 % 11 2 2 . 9 % 1 7

2 1 . 5 % 6 1 3 . 3 % 1 2

11 . 1 % 4 4 . 4 % 3

L .  m o n o c y t o g e n e s  

 

5 )    

2 0 0 0 - 2 0 0 5

1 4 5 L i s t e r i a   s p p . 3 2 . 1

L .  m o n o c y t o g e n e s  

 

2 .  RT E L .  m o n o c y t o g e n e s  

 

L .  m o n o c y t o g e n e s RT E 5 2

4 6 L .  m o n o c y t o g e n e s  M P N < 0 . 3  M P N / g ;  3 2

0 . 3 - 1  M P N / g ;  1 0 > 1  M P N / g ;  4 7 > 1  

M P N / g

1 . 6  M P N / g 2 2 . 1  M P N / g ,  

2 . 3  M P N / g 1 . 5  M P N / g  

   

3 .  RT E L .  m o n o c y t o g e n e s   
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L .  m o n o c y t o g e n e s 5 2 L .  

m o n o c y t o g e n e s  6 3 1 / 2 a 3 0 4 7 . 6 % 1 / 2 b 1 3

2 0 . 6 % 4 b 9 1 4 . 3 % 1 / 2 c 7 11 . 1 % 3 b 2 3 . 2 %

3 a 3 c 1 1 . 6 % 8  

1

5 1 2 1

1 / 2 a 4 b 2

1 / 2 a 3 b 1 1 / 2 a 1 / 2 b 4 b 1 1 / 2 a 1 / 2 c 4 b

1 1 1 / 2 b 1 / 2 c 2

1 1 / 2 a 1 / 2 c

 

L .  m o n o c y t o g e n e s > 1  M P N / g 4 7

1 / 2 b

2 1 / 2 a 4 b

 

 

4 .  L .  m o n o c y t o g e n e s RT E p H Aw  

 

L .  m o n o c y t o g e n e s RT E 11

p H Aw 9

L .  m o n o c y t o g e n e s

p H 4 . 4 Aw 0 . 9 2 p H Aw p H 5 . 0

Aw 0 . 9 4 p H  ≥  4 . 4 Aw  ≥  0 . 9 2 p H  ≥  5 . 0

Aw  ≥  0 . 9 4 L .  m o n o c y t o g e n e s
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4 1

1 1 4

1 1 7

9 L .  m o n o c y t o g e n e s  M P N < 0 . 3  M P N / g ;  

4 2 0 . 3 6  

M P N / g ;  1 0 . 9 2  M P N / g ;  1

2 . 3  M P N / g ;  1  

 

 

 

L.  

m o n o c y t o g e n e s

5 3 L .  m o n o c y t o g e n e s

2 . 2 % 0 %

0 % 3 . 8 9 % 2 . 2 6 %

7 . 1 9 % 4 6 . 6 7 % 6 . 0 6 %

U . S .  Fo o d  a n d  D r u g  A d m i n i s t r a t i o n F D A

U S D A C e n t e r s  f o r  D i s e a s e  C o n t r o l  a n d  P r e v e n t i o n

C D C

L .  m o n o c y t o g e n e s 2 . 5 %

0 . 3 % 3 . 0 % 7 . 0 %

9 . 5 % 3 . 6 % 1 2

L .  m o n o c y t o g e n e s

2 . 1 %

1 0 . 9 % p < 0 . 0 5
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L .  m o n o c y t o g e n e s 2 L .  

i n n o c u a 5

L .  

m o n o c y t o g e n e s L i s t e r i a  s p p .

 

L .  m o n o c y t o g e n e s L i s t e r i a  s p p .

L i s t e r i a

U S D A ,  F S IS

L i s t e r i a

4 1 3   

1 4 5 3 2 . 1 %

L .  m o n o c y t o g e n e s

L . m o n o c y t o g e n e s

4 7

L . m o n o c y t o g e n e s

P FG E

H A C C P

2 0 1 2

E n t e r o h e m o r r h a g i c  E s c h e r i c h i a  c o l i  ( E H E C

)  O 1 5 7 1 9 L .  m o n o c y t o g e n e s
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L .  m o n o c y t o g e n e s

 

2 0 0 0 2 0 1 2

Li s t e r i a 4 1 3

6 9

 

RT E L .  m o n o c y t o g e n e s

1 5  

2 5  g L .  m o n o c y t o g e n e s

< 1 0 0  C FU / g

5 C F U / g 1 g

M P N

L .  m o n o c y t o g e n e s  M P N RT E

9 0 % < 1  M P N / g 2 . 3  M P N / g

L .  m o n o c y t o g e n e s

p H Aw

5 L .  m o n o c y t o g e n e s  M P N 2 . 3  M P N / g

L .  m o n o c y t o g e n e s 0

4 . 4 3 6 1 0 1 0 6 7
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L .  m o n o c y t o g e n e s

1 0 5 2

1 0 0 -  1 0 1  M P N / g 1 0

2  1 0 3 -  1 0 4  M P N / g E U

RT E 2 5 g < 1 0 0  C FU / g

6 4  

L .  m o n o c y t o g e n e s

  

1 / 2 a 4 7 . 6 %

1 / 2 b 2 0 . 6 % 4 b 1 4 . 3 % 1 / 2 c 11 . 1 %

1 / 2 a 4 7 . 1 % 1 / 2 c 1 5 . 5 %

1 / 2 b 1 3 . 8 % 4 b 9 . 2 % 5 3  

1 9 5 8 2 0 0 1

L .  m o n o c y t o g e n e s 4 b 5 9 . 9 % 1 / 2 b

2 6 . 4 % 1 / 2 a 5 . 8 % 5 3 L .  m o n o c y t o g e n e s

2 5 6 4

2 0 0 0

4 b 3 1 / 2 a

6 1

2 0 0 0 4 b 2 0 0 0 1 / 2 a

5 3 5 5 1
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2 0 0 0 2 0 12

1 / 2 a

L .  

m o n o c y t o g e n e s

  

L .  m o n o c y t o g e n e s

J A N IS 2 0 0

7 8

RT E

L .  

m o n o c y t o g e n e s

L i s t e r i a  s p p .

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

4

L i s t e r i a  s p p .

4 L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s  L i s t e r i a  s p p .

L .  m o n o c y t o g e n e s

L .  

m o n o c y t o g e n e s 11

5 0

L .  

m o n o c y t o g e n e s
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L .  m o n o c y t o g e n e s
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1A

1B Listeria spp.

22 23 35  
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2 Listeria monocytogenes

L. monocytogenes ATCC19115 

L. monocytogenes ATCC43256 

 
 

 
ISO  

 
ISO  

48  72  
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A CAMP

3B CAMP Listeria spp.

22 23 35  

S R 

R: R. equi, S: S. aureus 

R: R. equi, S: S. aureus 

L. monocytogenes 

L. monocytogenes 
 

L. innocua 

L. ivanovii 
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L i s t e r i a  m o n o c y t o g e n e s

 

 

 

 

2 4 4 9 1 9 9 8

3 8 2 0 11

3 0 2 0 1 2 7

3 1

O 1 5 7

2 0 11 2 0 1 2 7 7

7 7 C a m p y l o b a c t e r

3 4

1 2 7 4 0 4 4  

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s 4 , 9 4 5

3 7 7 7 . 6 % 5 3

2 6 4 1 5 . 4 %

L .  m o n o c y t o g e n e s
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Ve r o t o x i n - p r o d u c i n g  E .  c o l i V T E C

C .  j e j u n i / c o l i S a l m o n e l l a  e n t e r i c a  s u b s p .  e n t e r i c a

3 7

3 9  

 

 

 

1 .   

 

2 0 1 0 7 2 0 1 3 8 2

1 7 1 0 4

3 8 1 8

2 9 5 2

5 3 9 4 9

9  

 

2 .  L .  m o n o c y t o g e n e s  

 

1 )  L .  m o n o c y t o g e n e s  

2 5  g ,  U V M 2 2 5  m l 3 0 4 8

PA LC A M 3 0

2 4 4 8 L i s t e r i a  s p p .

T S A 3 0 2 4
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2 .  3  

 

2 )  L .  m o n o c y t o g e n e s  

 4 .

 

 

3 .  V T E C  

 

1 )  V T E C  

3 6 2 5  g

m o d i f i e d  E .  c o l i  M e d i u m m E C

m E C 2 2 5  m l

4 2 2 2  

V T

P C R 3 6 5 7

0 . 1  m l 1 3 , 0 0 0 g 1 0 5 0  m M N a O H  8 5  

μ l 1 0 0 1 0 D N A 

1  M  Tr i s - H C l p H 7 . 0 1 5  μ l

1 3 , 0 0 0 g 3  P C R  Te m p l a t e  ge n o m i c  

D N A 1 0

A B I P R IS M  7 5 0 0 T h e r m o  F i s h e r  S c i e n t i f i c

Ta q M a n  U n i v e r s a l  M a s t e r  M i x  I I T h e r m o  F i s h e r  S c i e n t i f i c

P C R
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P C R 2 0  μ l 1  

 2 Ta q M a n  U n i v e r s a l  M a s t e r  M ix  I I       1 0  μ l  

 Fo r w a r d  p r i m e r 1 0  μM       1 . 2  μ l  

 R e v e r s e  p r i m e r 1 0  μM        1 . 2  μ l  

 P r o b e 2μM           2  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg        2  μ l  

 M i l l i Q         3 . 6  μ l  

 

 

 5 0    2  

 9 5   1 0  

 9 5   1 5   4 0  

 6 0    1  

 

V T

V T E C O 1 5 7 O 2 6 O 111

C e f ix i m e P o t a s s i u m  

Te l l u r i t e S o r b i t o l  m a c c o n k e y a g a r C T- S M A C T h e r m o  

F i s h e r  S c i e n t i f i c C T R h a m n o s e  m a c c o n k e y a g a r  C T- R M A C

B e c t o n  D i c k i n s o n C T T h e r m o  F i s h e r  S c i e n t i f i c

C T S o r b o s e  m a c c o n k e y a g a r  C T- S BM A C

B e c t o n  D i c k i n s o n C T T h e r m o F i s h e r  S c i e n t i f i c C H R O M a ga r  

O 1 5 7  TA M C H R O M a g a r Vi  R X O 2 6  



44 
 

C H R O M a g a r  S T E C

V T E C  

O 1 5 7 O 2 6 O 111 V T E C

V T E C

D H L X M G

C T- S M A C

1 0 0 3 0 0 V T

P C R V T

M i l l i Q 5 0  μ l 1 0 5 0  m M  N a O H  5 0  μ l

1 0 0 1 0 D N A 

8 0  m M  Tr i s - H C l p H 7 . 0 1 0 0  μ l

1 3 , 0 0 0 g 3  P C R  Te m p l a t e  ge n o m i c  

D N A V T V T

P C R V T

1 0 V T

V T V T E C

 

 

2 )   

V T E C

 

 

3 )   

V T E C E .  c o l i

Tr i p l e  s u ga r  i r o n T S I
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Lys i n e  i n d o l e  m o t i l i t y L IM

 Vo g e s - P r o s k a u e r V P

In d o l e  

p yr u v i c  a c i d  

 

4 )  V T  

V T E C V T

P C R V T 1 V T 2

 

V T 2 V T 2 c V T 2 e

P C R 7 3 7 9

1 0 Ta k a r a  E x  Ta q  H o t  

S t a r t  Ve r s i o n

 

 

PC R 2 5  μ l 1  

 1 0 E x  Ta q  Bu ff e r           2 . 5  μ l  

 d N T P M ix t u r e 2 . 5  m M     2  μ l  

 Fo r w a r d  p r i m e r 1 0  μM        1 . 2 5  μ l  

 R e v e r s e  p r i m e r 1 0  μM         1 . 2 5  μ l  

 E x  Ta q  H o t  S t a r t  Ve r s i o n 5  u n i t /μ l      0 . 1 2 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg        2 . 5  μ l  

 M i l l i Q        1 5 . 3 7 5  μ l  
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 9 4   4 . 5  

 9 4   3 0  

 5 5   3 0   3 0  

 7 2   3 0  

 7 2   2 . 5  

 

2 % A g a r o s e  S

0 . 5  μg /  m l  E t h i d i u m  b r o m i d e E t Br

S i gm a - A l d r i c h D N A

A E - 6 9 3 2 G X E X AT TO

V T 2 c

3 8 5  b p V T 2 e 6 8 6  b p  

 

5 )   

V T E C e a e s a a

a g g R P C R 2 8 7 2

1 0 V T 2 c V T 2 e P C R

e a e 9 2 4  b p s a a

11 9  b p a g g R 2 5 4  b p  

 

4 .  C .  j e j u n i C .  c o l i  

 

1 )  C .  j e j u n i C .  c o l i  

6 6
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3 0  m l 2 5  g 1 0  m l P r e s t o n  

C a m p yl o b a c t e r  S e l e c t i v e  S u p p l e m e n t T h e r m o  F i s h e r  S c i e n t i f i c

0 . 5  ml 4 % 1 2 %

4 %  8 0 % 4 2 2 4

M o d i f i e d  c h a r c o a l  c e f o p e r a z o n e  d e ox yc h o l a t e  a g a r m C C D A )

T h e r m o  F i s h e r  S c i e n t i f i c C C D A S E L

4 2 4 8  

 

2 )  C .  j e j u n i C .  c o l i  

C a m p y l o b a c t e r

N A

C F

B e c t o n  D i c k i n s o n

C .  j e j u n i

C .  c o l i  P C R  4 3 7 6 M u l t i p l e x  

PC R V T E C P C R  

Te m p l a t e  ge n o m i c  D N A 1 0

Ta k a r a  E x  Ta q  H o t  S t a r t  Ve r s i o n

 

 

PC R 2 5  μ l 1  

 1 0 E x  Ta q  Bu ff e r           2 . 5  μ l  
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 d N T P M ix t u r e 2 . 5  m M     2  μ l  

 C .  j e j u n i  Fo r w a r d  p r i m e r 2 0  μM       0 . 2 5  μ l  

 C .  j e j u n i  R e v e r s e  p r i m e r 2 0  μM       0 . 2 5  μ l  

 C .  c o l i  Fo r w a r d  p r i m e r 2 0  μM       0 . 2 5  μ l  

 C .  c o l i  R e v e r s e  p r i m e r 2 0  μM       0 . 2 5  μ l  

 E x  Ta q  H o t  S t a r t  Ve r s i o n 5  u n i t /μ l      0 . 1 2 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg        2 . 5  μ l  

 M i l l i Q        1 6 . 8 7 5  μ l  

 

 

 9 5   4 . 5  

 9 5   3 0  

 5 7   3 0   3 0  

 7 2   3 0  

 7 2   2 . 5  

 

 E t Br D N A

C .  j e j u n i 1 5 9  b p

C .  c o l i 5 0 2  b p  

 

5 .   

 

1 )   

2 5  g B u ff e r e d  p e p t o n e  w a t e r BP W

T h e r m o F i s h e r  S c i e n t i f i c 2 2 5  m l 3 5 1 8
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0 . 1  m l

R a p p a p o r t - Va s s i l i a d i s RV T h e r m o  F i s h e r  S c i e n t i f i c 1 0  m l

4 2 2 4 D H L

S S  

 

2 )   

T S I

L IM  

 

3 )   

 

 

6 .   

 

3 9 2 5  g

2 2 5  m l 2 E C 1 0  m l

3 1 0  m l 4 4 . 5 2 4

 E M B
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1 .  L .  m o n o c y t o g e n e s  

 

L .  m o n o c y t o g e n e s 1 0 4 2 2 2 1 . 2 %

11 3 8 2

5 . 3 % 1 8 7 3 8 . 9 % 2 1 5 0 %

9 4 4 4 . 4 % 5 1 2 0 %

9 4 4 4 . 4 % 9 3 3 3 . 3 %

5 9

 

2 2 2 3 1 / 2 a 9 3 9 . 1 % 1 / 2 c

1 4 6 0 . 9 %  

 

2 .  V T E C  

 

V T E C 1 0 4 2 5 2 4 . 0 % 3 1

11 - 1 3 V T E C O 1 5 7 2

3 4 7 1

1 7 1 8 O 2 6 1 1

O 1 O 2 8 O 9 1 O 1 0 3 O 1 5 3 O  u n t yp a b l e ;  O U T ) )

7 1 2

1 2 1 3  

V T EC O 1 5 7 V T 2

V T 1 + V T 2 9 O 2 6  1 V T 1

V T 1 3 V T 2 8

V T 1 + V T 2 1 1 3  
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e a e O 1 5 7

O 2 6 O 1 0 3 2 0 s a a O 2 8 O 1 5 3 O U T 5

a g g R 1 3  

 

3 .  C .  j e j u n i C .  c o l i  

 

C .  j e j u n i / c o l i 1 0 4 5 0 4 8 . 1 %

11 C .  j e j u n i 4 2 4 0 . 4 % C .  c o l i 1 6

1 5 . 4 % 1 4 C .  j e j u n i C .  c o l i

8   

 

4 .   

 

1 04 1 3

4 3 . 8 % 5 11

O 4 4 D e r b y  O 3 , 1 0 1

A m s t e r d a m  

 

5 .   

 

1 0 4 L .  m o n o c y t o g e n e s V T E C C .  j e j u n i / c o l i

4 0 6 4

L .  m o n o c y t o g e n e s

2 2 V T E C C .  j e j u n i / c o l i
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5 C .  j e j u n i / c o l i 1 0

1 5  

 

6 .   

 

1 0 4 8 5 8 1 . 7 %

3 8 2 5 6 5 . 8 % 1 8

1 4 7 7 . 8 % 5 3 6 0 . 0 %

4 3

4 3 1 0 0 % 11  

 

7 .  L .  m o n o c y t o g e n e s

 

 

1 0 4 1 3 4

2 1 9 1 8 . 3 %

L .  m o n o c y t o g e n e s 2 1

V T E C  O U T: H 2 1 2 C .  j e j u n i 1 C .  

c o l i  

 

 

 

L .  m o n o c y t o g e n e s

2 1 . 2 % 7 . 6 %
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L .  m o n o c y t o g e n e s 1 . 7 %

p < 0 . 0 5 5 3

L .  m o n o c y t o g e n e s

 

V T E C

L .  

m o n o c y t o g e n e s

V T E C L .  m o n o c y t o g e n e s

5 6

L .  m o n o c y t o g e n e s

7 0 L .  m o n o c y t o g e n e s

 

L .  m o n o c y t o g e n e s 1 9 5 8

2 0 0 1 4 b 5 9 . 9 % 1 / 2 b 2 6 . 4 % 1 / 2 a 5 . 8 %

1 / 2 a 4 7 . 1 % 1 / 2 c

1 5 . 5 % 1 / 2 b 1 3 . 8 % 4 b 9 . 2 %

5 3

1 / 2 c 1 / 2 a 1 / 2 b

5 3 1 / 2 c 1 / 2 a

4 b
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3 1 / 2 a L .  m o n o c y t o g e n e s

1 0 4 9 8 . 7 %

4 b

1 / 2 a

  

1 9 1 8 . 3 %

L .  m o n o c y t o g e n e s V T E C  O U T: H 2 1 C .  j e j u n i

C .  c o l i

2 5  g

3  g

L .  m o n o c y t o g e n e s C .  j e j u n i C .  c o l i

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

 

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s
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L i s t e r i a  m o n o c y t o g e n e s  

 

 

 

1 9 9 3 L .  m o n o c y t o g e n e s

6 3

3 8

ID F 2 1

ID F 5 3 8   

L .  m o n o c y t o g e n e s U S D A ,  F S I S

1 4

U V M 1 8

5 E B

5 4

E B U V M

E B U V M

 

1 5 1 0 0  C FU / g

1 5

2 5  g IS O 2 2 2 3

2 0 1 4

1  g 1 0 0  C FU 3 2
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3 3 IS O 2 2 2 3 3 5

2 6

2 6 IS O 2 2

IS O 2 3  

RT E 3 8 5 4 IS O

2 2 L .  m o n o c y t o g e n e s

IS O

L .  m o n o c y t o g e n e s

5 9 IS O

L .  

m o n o c y t o g e n e s L .  

m o n o c y t o g e n e s IS O 2 3 M P N 1 4

5 4

1 5

L .  m o n o c y t o g e n e s

 

 

 

 

1 .   

 

2 0 0 0 - 2 0 1 5 RT E 8 2 9
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5 9 8 8 8

9 6

4 1 RT E

1 6  

 

2 .  L .  m o n o c y t o g e n e s  

 

1 )   

5 3 8

2 5  g E B M e r c k

U V M M e r c k 2 2 5  m l 3 0 4 8

 

 

2 )  IS O  

IS O  11 2 9 0 - 1 2 2 2 5  

g h a l f - F r a s e r M e r c k 2 2 5  m l 3 0 2 4
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0 . 1  m l F ra s e r M e r c k 1 0  m l

3 7 4 8  

 

3 )   

PA LC A M M e r c k IS O

PA LC A M

M e r c k

C H R O M a ga r 6 8   2 .  2

L i s t e r i a  s p p .

T S A  

 

4 )   

  2 .  3 L .  

m o n o c y t o g e n e s  

 

3 .  L .  m o n o c y t o g e n e s  

 

1 )  IS O  

IS O  11 2 9 0 - 2 2 3 2 5  g BP W T h e r m o  F i s h e r  

S c i e n t i f i c 2 2 5  m l 2 0 1 1  m l

3 M e r c k 2

3 7 4 8 L .  m o n o c y t o g e n e s

  2 .  3 L .  

m o n o c y t o g e n e s 2

1 1 5  C FU / g
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1 0  C F U / g 2 3  

 

2 )  M P N  

  3 . M P N  

 

4 .  

 

 

2 0 1 2 1 6

3 5 1 5 2 1

2 5 g 5 I S O 2 5 g

1

4 2 IS O

M P N  

 

1 .  L .  m o n o c y t o g e n e s  

 

L .  m o n o c y t o g e n e s IS O

RT E 8 2 9 3 4 4 . 1 %

5 9 9

1 5 . 3 % 8 8 8 4 3 4 . 8 % 1 6

IS O 2 5

IS O 1 0 8
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8 4 5

L .  m o n o c y t o g e n e s

1 IS O

6 IS O

1

IS O

L .  m o n o c y t o g e n e s 8

 

I S O 1 7

4 3 IS O

2 1 2 2

IS O

4 1 0

IS O 4

1 3  

L i s t e r i a  s p p . IS O

1 8 IS O

IS O IS O +/ + , -

4 IS O IS O

- / + , - 1 5 4 L .  

i n n o c u a L .  m o n o c y t o g e n e s L i s t g e r i a  s p p .

 

 

2 .  L .  m o n o c y t o g e n e s  
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L .  m o n o c y t o g e n e s 2 4 L .  m o n o c y t o g e n e s

IS O M P N

1 9  IS O 2 9 0  C FU / g 6 5  C FU  / g 3 5  C FU  / g 2 0  C FU  

/ g 2 0 5  C F U / g <1 0  C FU / g  

M P N > 11 0  M P N / g  11 0  M P N / g 7 . 5  

M P N / g  9 . 3  M P N / g 2 0 2 . 3  M P N / g

 

 

3 .  

 

 

1 6 5 3 5 1

1 1 IS O L .  

m o n o c y t o g e n e s L .  m o n o c y t o g e n e s

 L .  m o n o c y t o g e n e s 2 0

 

IS O 5 L .  m o n o c y t o g e n e s 4

IS O

<1 0  C FU / g 5  C FU / g M P N < 0 . 3 - 2 . 3  

M P N / g IS O 5 4

1

3

3 IS O

<1 0  C F U / g M P N < 0 . 3  M P N / g  
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L .  m o n o c y t o g e n e s

IS O E l d 8

L .  

m o n o c y t o g e n e s

ID F IS O

L .  m o n o c y t o g e n e s

IS O

1 0 IS O 8 1 8

L .  m o n o c y t o g e n e s M P N < 0 . 3  MP N / g

11 3 3 L .  m o n o c y t o g e n e s

IS O F r a s e r

U V M IS O

h a l f - F r a s e r F r a s e r

L .  m o n o c y t o g e n e s 4 3

3

L .  m o n o c y t o g e n e s IS O
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IS O 3 3

5 4 L .  i n n o c u a

L i s t e r i a  s p p . L .  i n n o c u a L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

6 4 5 L .  i n n o c u a

L .  m o n o c y t o g e n e s 4 5 L .  i n n o c u a

L .  m o n o c y t o g e n e s

6 8 0 G n a n o u  Be s s e 1 5

F r a s e r L .  

m o n o c y t o g e n e s F r a s e r

4 8 2 4

L .  m o n o c y t o g e n e s

L .  

m o n o c y t o g e n e s  

IS O M P N

 

1 5 IS O 1

L .  m o n o c y t o g e n e s L .  m o n o c y t o g e n e s

IS O 5

3 3 L .  m o n o c y t o g e n e s IS O

M P N < 1 0  C FU / g

< 0 . 3  M P N / g L .  m o n o c y t o g e n e s
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1

3 5 1

5 < 1 0 0  C F U / g

 

IS O I S O M P N

5 IS O

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

L . m o n o c y t o g e n e s
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L i s t e r i a  m o n o c y t o g e n e s M u l t i p l ex  P C R

 

 

 

 

L .  m o n o c y t o g e n e s

P F G E

M LS T 1 6 6 3 6 5

O H

M u l t i p l e x  P C R P C R  s e r o gr o u p i n g

L .  m o n o c y t o g e n e s

7 2 6 4 2 P C R  s e r o gr o u p i n g 6

D N A l m o 111 8 1 m o 0 7 3 7 o r f 2 11 0 o r f 2 8 1 9 p r s

L i s t e r i a  s p p .  p r f A L .  m o n o c y t o g e n e s

M u l t i p l ex  PC R L .  m o n o c y t o g e n e s

f l a A P C R

M u l t i p l ex  P C R  p r o f i l i n g 5 P C R  

s e r o gr o u p I Ia ,  I Ib ,  I I c ,  IVa ,  IV b f l a A 1 / 2 a 3 a

M u l t i p l ex  PC R  p r o f i l i n g I Ic

P C R  s e r o gr o u p I Ia

5 P C R  s e r o gr o u p IV b

I V b - v 1 4 2
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W H O

 

L .  m o n o c y t o g e n e s P C R  s e r o gr o u p i n g

P C R  s e r o gr o u p i n g

IV b - v 1

P C R  s e r o g r o u p i n g  

 

 

 

1 .   

 

1 9 8 9 2 0 1 2 L .  m o n o c y t o g e n e s  1 8 7

1 5 9 1 7

11 2 1

1 3 2 2  

L .  m o n o c y t o g e n e s

4  

- 8 0  

 

2 .  L .  m o n o c y t o g e n e s  
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  4 .  

 

3 .  L .  m o n o c y t o g e n e s  PC R  s e r o g r o u p i n g M u l t i p l ex  P C R  

 

L .  m o n o c y t o g e n e s  1 8 7 P CR  s e r o gr o u p i n g D o u m i t h

7 K é r o u a n t o n 2 6 Le c l e r c q 4 2

 

 

1 )  P C R Te m p l a t e  D N A  

BH I B e c t o n  D i c k i n s o n

1 T S A

M i l l i Q 5 0  μ l

5 0  m M  N a O H  5 0  μ l 1 0 0 1 0 D N A 

8 0  m M  Tr i s - H C l p H 7 . 0

1 0 0  μ l 1 3 , 0 0 0 g 3  P C R  

Te m p l a t e  ge n o m i c  D N A  

 

2 )  M u l t i p l e x  P C R  p r o f i l i n g  

l m o 111 8 1 m o 0 7 3 7 o r f 2 11 0 o r f 2 8 1 9 p r s p r f A

D o u m i t h 7 K é r o u a n t o n 2 6

2 3

M i l t i p l e x  PC R

Ta k a r a  

E x  Ta q  H o t  S t a r t  Ve r s i o n
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M u l t i p l ex  P C R 2 5  μ l 1  

 1 0 E x  Ta q  Bu ff e r              2 . 5  μ l  

 d N T P M ix t u r e 2 . 5  m M        2  μ l  

 l m o 111 8  Fo r w a r d  p r i m e r 5 0  μM      0 . 5  μ l  

 l m o 111 8  R e v e r s e  p r i m e r 5 0  μM      0 . 5  μ l  

 l m o 0 7 3 7  Fo r w a r d  p r i m e r 5 0  μM      0 . 1  μ l  

 l m o 0 7 3 7  R e v e r s e  p r i m e r 5 0  μM      0 . 1  μ l  

 o r f 211 0  Fo r w a r d  p r i m e r 5 0  μM      0 . 1  μ l  

 o r f 211 0  R e v e r s e  p r i m e r 5 0  μM      0 . 1  μ l  

 o r f 2 8 1 9  Fo r w a r d  p r i m e r 5 0  μM      0 . 1  μ l  

 o r f 2 8 1 9  R e v e r s e  p r i m e r 5 0  μM      0 . 1  μ l  

 p r s  Fo r w a r d  p r i m e r 5 0  μM       0 . 1  μ l  

 p r s  R e v e r s e  p r i m e r 5 0  μM       0 . 1  μ l  

 p r f A  Fo r w a r d  p r i m e r 5 0  μM       0 . 1  μ l  

 p r f A  R e v e r s e  p r i m e r 5 0  μM       0 . 1  μ l  

 E x  Ta q  H o t  S t a r t  Ve r s i o n 5  u n i t /μ l         0 . 1 2 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg        2  μ l  

 M i l l i Q           1 6 . 3 7 5  μ l  

 

 

 9 4    3  

 6 0   3 0  
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 7 2    2  

 9 4   3 0  

 6 0   3 0   3 4  

 7 2   3 0  

 7 2    7  

 

3 )  f l a A P C R  

f l a A p r s B o r u c k i 2

D o u m i t h 7

2 3 P C R K é r o u a n t o n

2 6

 

 

PC R 2 5  μ l 1  

 1 0 E x  Ta q  Bu ff e r         2 . 5  μ l  

 d N T P M ix t u r e 2 . 5  m M        2  μ l  

 f l a A  Fo r w a r d  p r i m e r 1 0 0  μM       0 . 3  μ l  

 f l a A  R e v e r s e  p r i m e r 1 0 0  μM       0 . 3  μ l  

 p r s  Fo r w a r d  p r i m e r 2 0  μM      0 . 0 5  μ l  

 p r s  R e v e r s e  p r i m e r 2 0  μM      0 . 0 5  μ l  

 E x  Ta q  H o t  S t a r t  Ve r s i o n 5  u n i t /μ l    0 . 1 2 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg        2  μ l  

 M i l l i Q           1 7 . 6 7 5  μ l  
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 9 4   3 0  

 6 0   3 0   4 0  

 7 2   3 0  

 7 2    7  

 

4 )  P CR  s e r o gr o u p i n g  

2 % A ga r o s e  S

0 . 5  μg /  m l  E t Br S i gm a - A l d r i c h

D N A A E - 6 9 3 2 G X E X AT TO

 

M u l t i p l ex  PC R p r o f i l i n g l m o 111 8 1 m o 0 7 3 7 o r f 211 0 o r f 2 8 1 9

P C R p r o f i l e  I I a I Ib I Ic IV b IV b - v 1

2 4 4 A P C R  p r o f i l e  I Ib IV b I V b - v 1 P C R  

s e r o gr o u p  I Ib IV b IV b - v 1 P C R p r o f i l e  I I a I Ic

f l a A P C R

4 B f l a A P C R  s e r o gr o u p  I Ia

P C R  s e r o gr o u p  I Ic P CR  p r o f i l e  I I a

f l a A P CR  s e r o gr o u p  I Ia P C R  p r o f i l e  I I a

f l a A P C R s e r o gr o u p  I Ic

P C R  p r o f i l e  I I c f l a A P C R  

s e r o gr o u p  I Ia  

 

4 .  o r f 211 0 P C R  
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o r f 2 11 0 P C R  3 .  2

 

 

PC R 2 5  μ l 1  

 1 0 E x  Ta q  Bu ff e r         2 . 5  μ l  

 d N T P M ix t u r e 2 . 5  m M        2  μ l  

 o r f 211 0  Fo r w a r d  p r i m e r 5 0  μM      0 . 1  μ l  

 o r f 211 0  R e v e r s e  p r i m e r 5 0  μM      0 . 1  μ l  

 E x  Ta q  H o t  S t a r t  Ve r s i o n 5  u n i t /μ l    0 . 1 2 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg        2  μ l  

 M i l l i Q           1 8 . 1 7 5  μ l  

 

5 .  o r f 211 0 l m o 0 7 3 7 PC R  

 

o r f 2 11 0  l m o 0 7 3 7 PC R  4 .

K O D  - P l u s -  

 

PC R 2 5  μ l 1  

 1 0 ×  Bu ff e r  f o r  K O D  - P l u s -       2 . 5  μ l  

 d N T P M ix t u r e 2  m M      2 . 5  μ l  

 M gS O 4 2 5  m M           1  μ l  

 Fo r w a r d  p r i m e r 2 0  μM          0 . 6 2 5  μ l  

 R e v e r s e  p r i m e r 2 0  μM           0 . 6 2 5  μ l  

 K O D  - P l u s - 1  u n i t /μ l        0 . 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg      2 . 5  μ l  
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 M i l l i Q       1 4 . 7 5  μ l  

 

P C R M o n t a g e  P CR M e r c k  M i l l i p o r e Bi l l e r i c a

M A U S A

M o n t a g e  P C R  T E 1 0  m M  Tr i s - H C l  

( p H 8 . 0 ) 1  m M  E D TA ( p H 8 . 0 ) 4 0 0  μ l P C R 2 5  μ l

1 , 0 0 0 g 1 5

2 0  μ l T E 1 , 0 0 0 g 2

P C R  

P C R Bi g D ye  Te r m i n a t o r  v 3 . 1  

C yc l e  S e q u e n c i n g  K i t T h e r m o  F i s h e r  S c i e n t i f i c

Fo r w a r d  p r i m e r  

R e v e r s e  p r i m e r

 

 

2 0  μ l 1  

 5 ×  S e q u e n c i n g  Bu f f e r          2  μ l  

 Te m p l a t e  D N A 1 0 0 - 2 0 0  n g         1  μ l  

 Fo rw ard  R e v e r s e  p r i m e r 3 . 2  μM      1  μ l  

 Te r m i n a t o r  R e a d y R e a c t i o n  M ix         4  μ l  

 M i l l i Q          1 2  μ l  

 

 

 9 6    1  

 9 6   1 0    
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 5 0    5 2 5  

 6 2    4  

 

E t h a n o l / E D TA 2 0  

μ l 5  μ l 1 2 5  m M  E D TA

6 0  μ l 9 9 . 5 % 4

1 5 1 3 , 0 0 0 g 1 0

7 0 % 6 0  μ l 1 3 , 0 0 0 g 3

H i - D i  Fo r m a m i d e T h e r m o  

F i s h e r  S c i e n t i f i c 2 5  μ l

9 5 2

 

A B I  P R IS M  3 1 3 0 - Av a n t  G e n e t i c  A n a l yz e r

T h e r m o  F i s h e r  S c i e n t i f i c

 

 

 5 0  c m 5 0  μm  

 P O P - 7 T h e r m o  F i s h e r  S c i e n t i f i c  

 1 0 C a p i l l a r y  E l e c t r o p h o r e s i s  R u n n i n g  

 Bu ff e r S i gm a - A l d r i c h  

 D ye  S e t Z  

 In s t r u m e n t  P r o t o c o l F a s t S e q 5 0 _ P O P 7 _ BD v 3  

 A n a l ys i s  P r o t o c o l 3 1 3 0 K B_ P O P 7 _ v 3  
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M E G A 5  s o f t w a r e 7 1

 

 

6 .  P u l s e d - F i e l d  G e l  E l e c t r o p h o r e s i s  

 

4 d 7 P C R s e r o gr o u p  I V b - v 1 8 P C R  s e r o gr o u p  

IV b 4 P FG E 2 6 P F G E C D C

1 6 1 7

 

 

1 )   

BH I B e c t o n  D i c k i n s o n 3 0 1 4 1 6

1 2 0  μ l 1 3 , 0 0 0 g

1 0 1 5 0  μ l T E

7 . 5  μ l Lys o z ym e  s o l u t i o n 2 0  m g/ m l  i n  T E

5 6 1 0 1 5 P r o t e i n a s e  K

2 0  m g/ m l 7 . 5  μ l 5 4 5 6

1 %  S o d i u m d o d e c yl  s u l f a t e Lo n z a  R o c k l a n d ,  R o c k l a n d ,  M E ,  U S A

T E 1 %  S e a K e m  G o l d  a g a r o s e 1 5 0  μ l 2 3

0 . 7 - m m  s a m p l e  p l u g  c a s t e r B i o - R a d

La b o r a t o r i e s ,  H e r c u l e s ,  C A ,  U S A

 

1 . 5  m l C e l l  Lys i s  Bu f f e r 0 . 1  m g/ m l  

P r o t e i n a s e  K Tr i s /  E D TA s a r c o s y l  l ys i s  S o l u t i o n 5 4
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1 3 0 2 1 6 0  r p m

D N A  

6  m m 5  m m 1  m M  P e f a b l o c  S C R o c h e  

A p p l i e d  S c i e n c e ,  B a s e l ,  S w i t z e r l a n d T E 5 0 3 0  

P e f a b l o c  S C 3 0

P r o t e i n a s e  K  T E  

1 0 1 5  

D N A A s c N e w  

E n g l a n d  B i o l a b s I p s w i c h M A U S A A p a I

A s c 2 5  U  3 7 2 3

A p a I  2 0  U 3 0 2 5  

 

2 )  P FG E  

D N A 1 . 0 %  S e a K e m  G o l d  a g a r o s e  g e l

C H E F M a p p e r  X A Bi o - R a d  La b o r a t o r i e s

P FG E   1 2 0 ° 6  V / c m

1 2 A s c I 1 8  

4 - 4 0 A p a I 1 8  3 1

0 . 3 5 - 3 0 . 8 2 0 . 5 T BE  b u ff e r

0 . 5 T BE  b u ff e r 1 0 T BE  Bu ff e r T h e r m o  F i s h e r  S c i e n t i f i c M i l l i Q

 3 .  4

D N A Bi o N u m e r i c s  

s o f t w a r e  v e r s i o n  7 . 0 A p p l i e d  M a t h s ,  S i n t - M a r t e n s - La t e m ,  Be l g i u m

D IC E

U n w e i gh t e d  P a i r  G r o u p  M et h o d w i t h  A r i s t m e t i c  m e a n U P G M A
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A s c I A p a I 1 : 1

To l e r a n c e  1 . 5 %

O p t i m i z a t i o n  0 %  

 

7 .  M u l t i l o c u s  S e q u e n c e  Typ i n g  

 

7 P C R

In s t i t u t  P a s t e u r M LS T

h t t p : / / b i gs d b . w e b . p a s t e u r. f r / l i s t e r i a / l i s t e r i a . h t m l

2 3 P C R

 3 .  1 Te m p l a t e  D N A K O D  

- P l u s -

 

 

PC R 2 5  μ l 1  

 1 0 ×  Bu ff e r  f o r  K O D  - P l u s -       2 . 5  μ l  

 d N T P M ix t u r e 2  m M      2 . 5  μ l  

 M gS O 4 2 5  m M           1  μ l  

 Fo r w a r d  p r i m e r 1 0  μM       0 . 5  μ l  

 R e v e r s e  p r i m e r 1 0  μM        0 . 5  μ l  

 K O D  - P l u s - 1  u n i t /μ l        0 . 5  μ l  

 Te m p l a t e  ge n o m i c  D N A < 1  μg      2 . 5  μ l  

 M i l l i Q          1 5  μ l  
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 9 4    4  

 9 4   3 0  

 5 2 *   3 0   3 5  

 7 2    2  

 7 2   1 0  

* 7 b g l A 4 5 ° C

 

 

 5 . PC R

M LS T

a l l e l e  n u m b e r

S e q u e n c e  t yp e S T  

 

 

 

1 .  PC R  

 

M u l t i p l ex  PC R p r o f i l i n g

2 6 l m o 111 8 l m o 0 7 3 7 o r f 2 11 0 o r f 2 8 1 9 0 . 4  

μM p r s p r f A 0 . 2  μM l m o 111 8

l m o 111 8 1  μM

0 . 2  μM a n n e a l i n g 2 6

5 3 5 5 6 0 6 0

9 4 3 i n i t i a l  
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d e n a t u r a t i o n 1 9 4 4 0 d e n a t u r a t i o n 5 3 4 5

a n n e a l i n g 7 2 1 1 5 e x t e n t i o n 3 5

7 2 7 f i n a l  e x t e n t i o n 1

3 5 9 4 3 0 5 3 3 0

7 2 3 0 1 e x t e n t i o n 2

5 Ta k a r a  E x  Ta q  H o t  S t a r t  Ve r s i o n

K O D  - P l u s -

 3 .  2  

f l a A P C R 2 6 9 4

3 1 9 4 3 0 6 1 4 0 7 2 1 4 0

7 2 7 1 Ta k a r a  E x  Ta q  H o t  S t a r t  Ve r s i o n

9 4 3 0 6 0 3 0 7 2

3 0 4 0 P CR  s e f o g r o u p  I Ia

f l a A p r s P C R  s e r o gr o u p  I Ic

p r s 6  

3 .  3  

 

2 .  L .  m o n o c y t o g e n e s P C R  s e r o g r o u p i n g  

 

1 8 7 1 / 2 a 4 5 M u l t i p l e x  P C R p r o f i l i n g

4 4 I Ia 1 I Ic  3 a 7 I Ia 1 / 2 b

2 5 3 b 2 I Ib 1 / 2 c 3 6 3 5 I Ic 1

I Ia 4 a b 1 IV b 4 b 4 e 6 5 5 7 IV b 8

IV b - v 1 4 d 6 5 I V b 1 M M S 1 0 0 8 1 p r s p r f A

o r f 2 8 1 9 4 0 0 b p
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7 A PC R  p r o f i l e I Ia I Ic f l a A

P C R 1 / 2 a P C R  

p r o f i l e  I I a 4 4 I I c 1 3 a P C R p r o f i l e  I I a 7

f l a A 1 / 2 c P C R  p r o f i l e  I I c 3 5 I I a 1

1 / 2 a P C R  p r o f i l e  I I c  1

P C R  s e r o gr o u p  I Ia 1 / 2 c P C R  p r o f i l e  I I a 1 P C R  

s e r o gr o u p  I Ic 1 8 7 1 8 6

9 9 . 5 % 4

I Ia I Ib I Ic IV b IV b - v 1 O H

2 5  

 

3 .  L .  m o n o c y t o g e n e s  M MS  1 0 0 8 1 P F G E

M LS T  

 

1 )  o r f 2 11 0 P C R  

M M S  1 0 0 8 1 2 0 1 0 4 d

p r s p r f A o r f 2 8 1 9

4 d o r f 2 11 0 5 9 7  b p

4 0 0  b p D N A

P C R  

p r o f i l e 7 A 4 0 0  b p Δo r f 2 11 0

o r f 211 0 P C R 7 B  

 

2 )  Δo r f 2 11 0  P C R  
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M M S  1 0 0 8 1 Δo r f 2 11 0  PC R

D r.  J .  C .  F e e l e y C D C M M S  111 6 0 4 d

PC R  s e r o gr o u p  IV b o r f 2 11 0  P C R 5 9 7  b p

Δo r f 2 11 0 M M S  1 0 0 8 1

Δo r f 2 11 0  P C R o r f 2 11 0 2 0 5 - 4 0 5 2 0 1  

b p 8

DD BJ / G en Ba n k / E M B L G e n B a n k

a c c e s s i o n  n o .  A B8 9 0 3 6 9 )  

 

3 )  4 d P FG E  

M M S  1 0 0 8 1 4 d P C R s e r o gr o u p  IV b  5

C D C 1 7 2 6 P F G E

7 P FG E 7 4 . 4 %

6 8 2 . 1 % M M S  

1 0 0 8 1 La n e  1 M M S  0 9 2 2 8 La n e  4

M M S  1 2 2 6 7 L a n e  7 2 9  

 

4 )  M LS T  

M M S  1 0 0 8 1 M LS T 7 a l l e l e  

n u m b e r a b c Z 3 b g l A 1 c a t 1 d a p E 1 d a t 3 l d h

1 l h k A 3 S T S T 1  

 

4 .  PC R  s e r o gr o u p  I V b - v 1  

 

1 )  l m o 0 7 3 7  P C R  
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 PC R  s e r o g r o u p  I V b - v 1 P C R  s e r o gr o u p  IV b

o r f 211 0 o r f 2 8 1 9 p r s p r f A l m o 0 7 3 7

PC R  s e r o gr o u p  IV b

4 2 P C R s e r o gr o u p  IV b - v 1 1 9 9 8 2 0 0 7

7 2 0 1 2 1

M M S  9 9 1 0 7 1 9 9 9

M M S  1 2 0 0 1 2 0 1 2

l m o 0 7 3 7  P C R

IV b - v 1 C L IP 2 0 0 7 / 0 1 0 7 0  

G e n B a n k  a c c e s s i o n  n o .  H Q 1 2 3 5 8 3 1 0 0 %

L .  m o n o c y t o g e n e s  E G D - e 1 / 2 a P C R  s e r o gr o u p  I Ia

G e n B a n k  a c c e s s i o n  n o .  N C _ 0 0 3 2 1 0 4

1 0  

 

2 )  P FG E  

P C R  s e r o gr o u p  I V b - v 1 8 P C R s e r o gr o u p  IV b 4 2 6

P FG E La n e  1 8 IV b - v 1 8

9 5 4

8 9 . 5 %

La n e  9 1 2 IV b 4

11  
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L .  m o n o c y t o g e n e s

P CR  s e r o g r o u p i n g

1 9 8 9 2 0 1 2

L .  m o n o c y t o g e n e s  P C R  s e r o gr o u p i n g

1 2

P C R

1 8 7 1 8 6

9 9 . 5 %

L .  m o n o c y t o g e n e s  

PC R  s e r o gr o u p i n g  

M M S  1 0 0 8 1 2 0 1 0 4 d

P C R  p r o f i l e

4 0 0 b p P FG E M LS T

4 0 0 b p M M S 1 0 0 8 1

P C R  s e r o g r o u p  IV b P C R  p r o f i l e o r f 2 11 0

2 0 1  b p M M S  1 0 0 8 1

P FG E 4 d P C R  s e r o gr o u p  IV b 6

 2 0 0 9 2 0 1 2 5 8 2 . 1 %

2 M M S  

1 0 0 8 1 P FG E 2

M M S  1 0 0 8 1 M LS T S T

S T 1 S T 1 Li n e a ge  I

S T 4 8 6 0 6 3 7 5 Li n e a ge  I 4 b 4 d P C R  
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s e r o gr o u p  IV b M M S  1 0 0 8 1 IV b

2 0 11 Le c l e r c q  P C R  s e r o g r o u p  IV b

IV b - v 1 1 9 5 9 2 0 0 7

2 2 4 2

M M S  1 0 0 8 1 1 P C R  s e r o gr o u p  IV b

IV b  – v 2 P C R  s e r o gr o u p  IV b - v 2

 

P C R  s e r o gr o u p  IV b P C R  

s e r o gr o u p  IV b - v 1 4 2 8 7

1 P C R s e r o gr o u p  

IV b - v 1 4 2

P C R  p r o f i l e  IV b - v 1 P C R  p r o f i l e  I V b

PC R  p r o f i l e  I I a I Ic l m o 0 7 3 7

P C R  s e r o gr o u p  IV b - v 1 P C R  

s e r o gr o u p  I Ia l m o 0 7 3 3 l m o 0 7 4 0 6 . 3  k b p

4 1 P C R  p r o f i l e  IV b - v 1

8 2 l m o 0 7 3 7

4 2 P C R  p r o f i l e  I I a  

L .  m o n o c y t o g e n e s  E G D - e l m o 0 7 3 7 4

P CR  s e r o gr o u p  IV b - v 1 8 P FG E

P C R  s e r o gr o u p  IV b - v 1

Le c l e r c q 4 2
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P C R  p r o f i l e  IV b - v 1

 

PC R  s e r o gr o u p i n g

P C R  s e r o gr o u p i n g

L .  m o n o c y t o g e n e s

P C R  

s e r o gr o u p  IV b - v 1

P C R  s e r o g r o u p  I V b - v 2 P C R  s e r o gr o u p  

IV b - v 2

P CR  

s e r o gr o u p i n g
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4A. Listeria monocytogenes Multiplex PCR profiling  

B Listeria monocytogenes flaA PCR 

flaA 
prs 370 bp 

538 bp 

lmo1118 906 bp 
lmo0737 691 bp 
orf2110 597 bp 
orf2819 471 bp 
prs 370 bp 
prfA 274 bp 

1 2 3 4 5 M 

M: 100bp ladder (100-1000, 1500 bp) 
Lane 1: PCR profile IIa 
Lane 2: PCR profile IIb 
Lane 3: PCR profile IIc 
Lane 4: PCR profile IVb 
Lane 5: PCR profile IVb-v1 

1 M 

M: 100bp ladder (100-1000, 1500 bp) 
Lane 1: flaA 1/2a 3a 
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5 Listeria monocytogenes multiplex  PCR profiling

1 2 3 4 5 M 

A: B:  
M: 100 bp ladder (100-1000, 1500 bp) 
Lane 1, 2: PCR profile IIa 
Lane 3, 4: PCR profile IIb 
Lane 5, 6: PCR profile IIc 
Lane 7, 8: PCR profile IVb 
Lane 9, 10: PCR profile IVb-v1 
Lane 11: L. innocua 
Lane 12: Negative control 

A 
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7 8 9 10 11 6 12 M 

1 2 3 4 5 M 
B 

7 8 9 10 11 6 M 

lmo1118 906 bp 
lmo0737 691 bp 
orf2110 597 bp 
orf2819 471 bp 
prs 370 bp 
prfA 274 bp 



6. Listeria monocytogenes flaA PCR  

1 2 3 4 M 

A: B:  
M: 100 bp ladder (100-1000, 1500 bp) 
Lane 1, 2: PCR serogroup IIa 
Lane 3, 4: PCR serogroup IIc 

A 

104 

M 

B 
1 2 3 4 M M 

flaA 
prs 370 bp 

538 bp 



7A. Listeria monocytogenes PCR profilie IVb  
MMS10081  

7B. Listeria monocytogenes orf2110PCR 

orf2110 597 bp 
orf2819 471 bp 
prs 370 bp 
prfA 274 bp 

1 2 M 

M: 100 bp ladder (100-1000, 1500 bp) 
Lane 1: MMS10081  
Lane 2: PCR profile IVb 

1 M 

400 bp 

orf2110 597 bp 
Δorf 2110 396 bp 

2 

105 

M: 100 bp ladder (100-1000, 1500 bp) 
Lane 1: MMS10081  
Lane 2: PCR profile IVb 



U   1:AGTGGACAATTGATTGGTGAAGATTCTGTACTTACAGCCGCTCATTGTTTATATGGTAAA 60 
D   1:AGTGGACAATTGATTGGTGAAGATTCTGTACTTACAGCCGCTCATTGTTTATATGGTAAA 60 
      ************************************************************  
  
U  61:AAAGATGGTGGATGGGCAAAAAAAGTGACTGTATATCCTGGATATAATGGCACGAAAGCT 120 
D  61:AAAGATGGTGGATGGGCAAAAAAAGTGACTGTATATCCTGGATATAATGGCACGAAAGCT 120 
      ************************************************************ 
  
U 121:CCTTTTGGAACAGCAAAAGCAAGAAAAATGTATGTTCCAAAAGAATGGACAAAAAAAGAA 180 
D 121:CCTTTTGGAACAGCAAAAGCAAGAAAAATGTATGTTCCAAAAGAATGGACAAAAAAAGAA 180 
      ************************************************************ 
  
U 181:CCTTCTACAGAAGATTATGGTGTT------------------------------------ 204 
D 181:CCTTCTACAGAAGATTATGGTGTTATTAAATTAGATAAAAATATTGGGACAAAAACTGGA 240 
      ************************                                     
  
U 204:------------------------------------------------------------ 204 
D 241:ACAATGGGGTTAACAACTAATACATCTGGTGCAATTACTATTAGTGGTTATCATGGTGAC 300 
                                                                            
  
U 204:------------------------------------------------------------ 204 
D 301:AAAAAAGGGAAATTGTACACTCAAACTGGAAATATCTCTCAAGTCACTGCAAATAATGTT 360 
                                                                            
  
U 205:---------------------------------------------TATAATTCTAAAAAA 219  
D 361:TTTTATAGATTAGATACAACAGGTGGTAGTAGTGGTAGTGGTGTTTATAATTCTAAAAAA 420 
                                                   *************** 
  
U 220:CAGATTTTAGCAGTAAACGCATATGAATATTTAAATGGTACCGGGGACAACTTTGGTACA 279 
D 421:CAGATTTTAGCAGTAAACGCATATGAATATTTAAATGGTACCGGGGACAACTTTGGTACA 480 
      ************************************************************ 
  
U 280:AGAATAACAAAAGAAAAACTAAATAATATTTATACTTGGGCGTTTGACAATAATCTTTCT 339 
D 481:AGAATAACAAAAGAAAAACTAAATAATATTTATACTTGGGCGTTTGACAATAATCTTTCT 540 
      ************************************************************ 
  
U 340:GTAAGCAAACAAAAAGGGATAAATTACGAGCTCCACGTCCAAAGTAAGGGGATGGATG   397 
D 541:GTAAGCAAACAAAAAGGGATAAATTACGAGCTCCACGTCCAAAGTAAGGGGATGGATG   598 
      **********************************************************  

8 Listeria monocytogenes orf2110 PCR

U MMS10081  
D MMS 11160  

 Dr. J. C. Feeley CDC 4d PCR serogroup IVb  

Forward primer 

Reverse primer 

1 

598 

204 

406 

201-nt deletion 
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9. Listeria monocytogenes 4d PFGE  
A AscI  
B ApaI  
C  

Lane M Salmonella Braunderup H9812 XbaI   
lane 1  MMS 10081, PCR serogroup  
lane 2  MMS 09059, PCR serogroup IVb 
lane 3  MMS 09166, PCR serogroup IVb 
lane 4  MMS 09228, PCR serogroup IVb 
lane 5  MMS 11160, PCR serogroup IVb 
lane 6  MMS 12049, PCR serogroup IVb 
lane 7  MMS 12267, PCR serogroup IVb 
 

2 3 5 6 M M 1 2 3 4 5 6 M 7 M 1 4 7 

A B 

C 

Lane 1 

Lane 4 

Lane 7 

Lane 3 

Lane 2 

Lane 6 

Lane 5 

(%) 
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Listeria monocytogenes lmo0737 PCR

V1 MMS 99107  
V2 MMS 12001  
V3 CLIP 2007/01070 GenBank accession no. HQ123583  
A1 EGD-e GenBank accession no. NC_003210  

108 

V1   1:AGGGCTTCAAGGACTTACCCTCGAAGATTTGAAAAAACGCGTGAACATCCCTTTAGGAATTTATCTTGGTTGTCCAGGTG 80 
V2   1:AGGGCTTCAAGGACTTACCCTCGAAGATTTGAAAAAACGCGTGAACATCCCTTTAGGAATTTATCTTGGTTGTCCAGGTG 80 
V3   1:--------------------TCGAAGATTTGAAAAAACGCGTGAACATCCCTTTAGGAATTTATCTTGGTTGTCCAGGTG 60 
A1   1:AGGGCTTCAAGGACTTACCCTCGAAGATTTGAAAAAACGCGTGAACATCCCTTTAGGAATTTATCTTGGTTGTCCAGGTG 80 
       ******************************************************************************** 
  
V1  81:AAAATAAGACTTCAGAAAACATTATTTATGATGCGGCAGGAATGTTAGCTACCGATGAACATTTATTAAGAGCAAAAGAA 160 
V2  81:AAAATAAGACTTCAGAAAACATTATTTATGATGCGGCAGGAATGTTAGCTACCGATGAACATTTATTAAGAGCAAAAGAA 160 
V3  81:AAAATAAGACTTCAGAAAACATTATTTATGATGCGGCAGGAATGTTAGCTACCGATGAACATTTATTAAGAGCAAAAGAA 140 
A1  81:AAAATAAGACTTCAGAAAACATTATTTATGATGCAGCAGGAATGTTAGCTACCGATGAACATTTATTAAGAGCAAAAGAA 160 
       **********************************.********************************************* 
  
V1 161:ATTGGCGCAGATTTTATTGTTTTAGGTGGAAATCCTGGTTCAGGAACTTCTATTCAAGATATCATTGAAACAACAAAAAG 240 
V2 161:ATTGGCGCAGATTTTATTGTTTTAGGTGGAAATCCTGGTTCAGGAACTTCTATTCAAGATATCATTGAAACAACAAAAAG 240 
V3 161:ATTGGCGCAGATTTTATTGTTTTAGGTGGAAATCCTGGTTCAGGAACTTCTATTCAAGATATCATTGAAACAACAAAAAG 220 
A1 161:ATTGGCGCAGATTTTATTGTTTTAGGTGGAAATCCTGGTTCAGGAACTTCTATTCAAGATATCATTGAAACAACAAAACG 240 
       ******************************************************************************.* 
  
V1 241:AGCACGGAAGTTGCTAGGTAACGATGTCTTAATTTTCGCTGGTAAATGGGAAGATGGTATTGATGAGAAAGTGTTGGGCG 320 
V2 241:AGCACGGAAGTTGCTAGGTAACGATGTCTTAATTTTCGCTGGTAAATGGGAAGATGGTATTGATGAGAAAGTGTTGGGCG 320 
V3 241:AGCACGGAAGTTGCTAGGTAACGATGTCTTAATTTTCGCTGGTAAATGGGAAGATGGTATTGATGAGAAAGTGTTGGGCG 300 
A1 241:AGCACGGAAGTTGCTAGGTAACGATGTCTTAATTTTCGCTGGAAAATGGGAAGATGGTATTGATGAGAAAGTGTTGGGCG 320 
       ******************************************.************************************* 
  
V1 321:ATCCACTTGCTAAACAAGATGCAAAAGAAGTGATTAAGCAATTGATTGATGCAGGCGCGGATGTGATTGATTTACCTGCT 400 
V2 321:ATCCACTTGCTAAACAAGATGCAAAAGAAGTGATTAAGCAATTGATTGATGCAGGCGCGGATGTGATTGATTTACCTGCT 400 
V3 321:ATCCACTTGCTAAACAAGATGCAAAAGAAGTGATTAAGCAATTGATTGATGCAGGCGCGGATGTGATTGATTTACCTGCT 380 
A1 321:ATCCACTTGCTAAACAAGATGCAAAAGAAGTGATTAAGCAATTGATTGATGCAGGCGCGGATGTGATTGATTTACCTGCT 400 
       ******************************************************************************** 
  
V1 401:CCAGGATCAAGACACGGTATAAGTGTGCGTATGATTCAAGAGTTAGTGCAGTTTATTCATTTATACAAATCAGGTACACT 480 
V2 401:CCAGGATCAAGACACGGTATAAGTGTGCGTATGATTCAAGAGTTAGTGCAGTTTATTCATTTATACAAATCAGGTACACT 480 
V3 401:CCAGGATCAAGACACGGTATAAGTGTGCGTATGATTCAAGAGTTAGTGCAGTTTATTCATTTATACAAATCAGGTACACT 460 
A1 401:CCAGGATCAAGACACGGTATAAGTGTGCGTATGATTCAAGAGTTAGTGCAGTTTATTCATTTATACAAACCAGGTACACT 480 
       *********************************************************************.********** 
  
V1 481:CGCAATGACATTCTTAAATAGTTCAGTTGAAGGGGCGGATCAAGATACAATTCGTTTGATTGCATTGATGATGAAAGAAA 560 
V2 481:CGCAATGACATTCTTAAATAGTTCAGTTGAAGGGGCGGATCAAGATACAATTCGTTTGATTGCATTGATGATGAAAGAAA 560 
V3 481:CGCAATGACATTCTTAAATAGTTCAGTTGAAGGGGCGGATCAAGATACAATTCGTTTGATTGCATTGATGATGAAAGAAA 540 
A1 481:CGCAATGACATTCTTAAATAGTTCAGTTGAAGGGGCGGATCAAGATACAATTCGTTTGATTGCATTGATGATGAAAGAAA 560 
       ******************************************************************************** 
  
V1 561:CCGGTGCCGATATTCACGCGATTGGTGATGGTGGTTTTTCTGGCTGTACGACACCGGAAAATGTTATGCAATTATCTATT 640 
V2 561:CCGGTGCCGATATTCACGCGATTGGTGATGGTGGTTTTTCTGGCTGTACGACACCGGAAAATGTTATGCAATTATCTATT 640 
V3 561:CCGGTGCCGATATTCACGCGATTGGTGATGGTGGTTTTTCTGGCTGTACGACACCGGAAAATGTTATGCAATTATCTATT 620 
A1 561:CCGGTGCCGATATTCACGCGATTGGTGATGGTGGTTTTTCTGGCTGTACGACACCGGAAAATGTTATGCAATTATCTATT 640 
       ******************************************************************************** 
  
V1 641:TCACTTAAAGGAAAACCTTATACGTACTTTAGAATGGCAAGCAGAAATCGT                              691 
V2 641:TCACTTAAAGGAAAACCTTATACGTACTTTAGAATGGCAAGCAGAAATCGT                              691 
V3 641:TCACTTAAAGGAAAACCTTATACGTACTTTA--------------------                              651 
A1 641:TCACTTAAAGGAAAACCTTATACGTACTTTAGAATGGCAAGCAGAAATCGT                              691 
       ***************************************************                              

Forward primer 

Reverse primer 



11. Listeria monocytogenes PCR serogroup IVb-v1 IVb PFGE  
A AscI  
B ApaI  
C  

1 2 3 4 5 6 7 8 M M 9 10 11 12 1 2 3 4 5 6 7 8 M M 9 10 11 12 

A B 

C 

Lane 1 

Lane 4 

Lane 7 
Lane 3 

Lane 2 

Lane 6 

Lane 5 

Lane 8 

Lane 9 
Lane 10 

Lane 11 
Lane 12 

(%) 
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Lane M Salmonella Braunderup H9812 XbaI   
lane 1  MMS 98003, PCR serogroup IVb-v1 
lane 2  MMS 99107, PCR serogroup IVb-v1 
lane 3  MMS 07081, PCR serogroup IVb-v1 
lane 4  MMS 99118, PCR serogroup IVb-v1 
lane 5  MMS 99145, PCR serogroup IVb-v1 
lane 6  MMS 99146, PCR serogroup IVb-v1 
lane 7  MMS 07092, PCR serogroup IVb-v1 
lane 8  MMS 12001, PCR serogroup IVb-v1 
lane 9  MMS 12159, PCR serogroup IVb 
lane 10  MMS 12176, PCR serogroup IVb 
lane 11  MMS 99487, PCR serogroup IVb 
lane 12  MMS 12037, PCR serogroup IVb 
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RT E RT E

2 5  g 1 0 0  C F U / g

2 5  g L .  m o n o c y t o g e n e s

1 9 9 3

2 5  g L .  m o n o c y t o g e n e s

2 0 1 4

L .  m o n o c y t o g e n e s 1  g 1 0 0  C F U

2 0 0 L .  

m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

 

L .  m o n o c y t o g e n e s
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2 0 0 0 2 0 1 2 RT E

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

6 2 6 2 0 . 3 %

1 4 9 1 2 6 1 . 7 % 7 1 8

2 1 2 . 9 % 1 4 5 3 2 . 1 %

2 . 3  M P N / g

L .  m o n o c y t o g e n e s

p H Aw

L .  m o n o c y t o g e n e s

L .  

m o n o c y t o g e n e s L .  

m o n o c y t o g e n e s  

1 / 2 a 4 7 . 6 % 1 / 2 b

2 0 . 6 % 4 b 1 4 . 3 % 1 / 2 c 11 . 1 %

 

RT E

L .  m o n o c y t o g e n e s   

L .  

m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s 1 0 4 2 2 2 1 . 2 %
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1 / 2 a 3 9 . 1 % 1 / 2 c 6 0 . 9 %

4 b 3

1 / 2 a

L .  m o n o c y t o g e n e s 2 V T E C 1 C .  j e j u n i

2 C .  c o l i 1

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

 

L .  m o n o c y t o g e n e s

L .  m o n o c y t o g e n e s

  

L .  m o n o c y t o g e n e s ID F

5 IS O 2 6

5 I S O L .  m o n o c y t o g e n e s

IS O

IS O 2

L.  

m o n o c y t o g e n e s

L . m o n o c y t o g e n e s

 

PC R  s e r o gr o u p i n g
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1 9 8 9 2 0 1 2 L .  m o n o c y t o g e n e s  

P C R  s e r o gr o u p i n g

1 8 7 1 8 6

M MS 1 0 0 8 1

2 0 1 0 4 d P C R  

p r o f i l e P C R  s e r o gr o u p  IV b

P C R  p r o f i l e o r f 2 11 0 2 0 1  b p

P FG E 4 d P C R  s e r o gr o u p  IV b  2

M LS T S T 1 P C R  

s e r o gr o u p  IV b P C R  

s e r o gr o u p i n g P CR  s e r o gr o u p  

IV b IV b - v 2  

P C R  s e r o g r o u p i n g

 

L .  m o n o c y t o g e n e s

M u l t i p l e x  PC R P C R  s e r o gr o u p i n g  
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1 )  A s a k u r a ,  H . ,  S a i t o ,  E . ,  M o m o s e ,  Y. ,  E k a w a ,  T. ,  S a w a d a ,  M . ,  

Ya m a m o t o ,  A . ,  H a s e g a w a ,  A . ,  Iw a h o r i ,  J . ,  Ts u t s u i ,  T. ,  O s a k a ,  K . ,  

M a t s u s h i t a ,  T. ,  K a k i n u m a ,  M . ,  M o t o ya m a ,  K . ,  H a ya m a ,  Y. ,  K i t a m o t o ,  

H . ,  Ig i m i ,  S . ,  K a s u ga ,  F.  ( 2 0 1 2 ) .  P r e v a l e n c e  a n d  g r o w t h  k i n e t i c s  o f  

S h i g a  t o x i n - p r o d u c i n g  E s c h e r i c h i a  c o l i  ( S T E C )  i n  b o v i n e  o ff a l  

p r o d u c t s  i n  J a p a n .  E p i d e m i o l .  In f e c t .  1 4 0 ,  6 5 5 - 6 6 4 .   

2 )  Bo r u c k i ,  M .  K .  a n d  C a l l ,  D .  R .  ( 2 0 0 3 ) .  Li s t e r i a  m o n o c y t o g e n e s  

s e r o t yp e  i d e n t i f i c a t i o n  b y  P C R .  J .  C l i n .  M i c r o b i o l .  4 1 ,  5 5 3 7 - 5 5 4 0 .  

3 )  C e n t e r s  f o r  D i s e a s e  C o n t r o l  a n d  P r e v e n t i o n .  Li s t e r i a  ( L i s t e r i o s i s ) .  

S u r v e i l l a n c e .  h t t p : / / w w w. c d c . go v / l i s t e r i a / s u r v e i l l a n c e . h t m l  

( a c c e s s e d  2 0 1 5 - 0 8 - 0 7 ) .  

4 )  C o d ex  A l i m e n t a r i u s  C o m m is s i o n  C A C/ G L 6 1  ( 2 0 0 7 ) .  G u i d e l i n e s  o n  

t h e  a p p l i c a t i o n  o f  ge n e r a l  p r i n c i p l e s  o f  f o o d  h yg i e n e  t o  t h e  c o n t r o l  

o f  Li s t e r i a  m o n o c y t o g e n e s  i n  r e a d y- t o - e a t  f o o d s .  C o d ex ,  R o m e ,  I t a l y.  

5 )  C o d ex  A l i m e n t a r i u s  C o m m is s i o n  C A C/ G L 6 1  ( 2 0 0 9 ) .  G u i d e l i n e s  o n  

t h e  a p p l i c a t i o n  o f  ge n e r a l  p r i n c i p l e s  o f  f o o d  h yg i e n e  t o  t h e  c o n t r o l  

o f  L i s t e r i a  m o n o c y t o g e n e s  i n  r e a d y- t o - e a t  f o o d s .  A n n e x 2 .  

M i c r o b i o l o g i c a l  c r i t e r i a  f o r  L i s t e r i a  m o n o c y t o g e n e s  i n  r e a d y- t o - e a t  

f o o d s .  C o d ex ,  R o m e ,  I t a l y.  

6 )  C o r n u ,  M . ,  K a l m o k o ff ,  M .  a n d  F l a n d r o i s ,  J .  P.  ( 2 0 0 2 ) .  M o d e l l i n g  t h e  

c o m p e t i t i v e  g r o w t h  o f  Li s t e r i a  m o n o c y t o g e n e s  a n d  L i s t e r i a  i n n o c u a  

i n  e n r i c h m e n t  b r o t h s .  In t .  J .  Fo o d  M i c r o b i o l .  7 3 ,  2 6 1 - 2 7 4 .   

7 )  D o u m i t h ,  M . ,  Bu c h r i e s e r,  C . ,  G l a s e r,  P. ,  J a c q u e t ,  C .  a n d  M a r t i n ,  P.  
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( 2 0 0 4 ) .  D i f f e r e n t i a t i o n  o f  t h e  m a j o r  L i s t e r i a  m o n o c y t o g e n e s  s e r o v a r s  

b y  m u l t i p l ex  P CR .  J .  C l i n .  M i c r o b i o l .  4 2 ,  3 8 1 9 - 3 8 2 2 .  

8 )  E l d ,  K . ,  D a n i e l s s o n - T h a m ,  M .  L . ,  G u n n a r s s o n ,  A . ,  T h a m ,  W.  ( 1 9 9 3 ) .  

C om p a r i s o n  o f  a  c o l d  e n r i c h m e n t  m e t h o d  a n d  t h e  ID F  m e t h o d  f o r  

i s o l a t i o n  o f  L i s t e r i a  m o n o c y t o g e n e s  f r o m  a n i m a l  a u t o p s y  m a t e r i a l .  

Ve t .  M i c r o b i o l .  3 6 ,  1 8 5 - 1 8 9 .  

9 )  E U ZÉ BY,  J .  P.  L i s t  o f  P r o k a r yo t i c  n a m e s  w i t h  S t a n d i n g  i n  

N o m e n c l a t u r e  –  G e n u s  L i s t e r i a .  h t t p : / / w w w. b a c t e r i o . c i c t . f r /  ( La s t  

u p d a t e :  Fe b r u a r y  4 ,  2 0 1 6 ) .  

1 0 )  FA O / W H O  ( 2 0 0 4 ) .  R i s k  a s s e s s m e n t  o f  L i s t e r i a  m o n o c y t o g e n e s  i n  

r e a d y t o  e a t  f o o d s .  M i c r o b i o l o g i c a l  r i s k  a s s e s s m e n t  s e r i e s  4 .  

1 1 )  FA O / W H O  ( 2 0 0 4 ) .  R i s k  a s s e s s m e n t  o f  L i s t e r i a  m o n o c y t o g e n e s  i n  

r e a d y t o  e a t  f o o d s .  M i c r o b i o l o g i c a l  r i s k  a s s e s s m e n t  s e r i e s  5 .  

1 2 )  FD A / U S D A / C D C  ( 2 0 0 3 ) .  Q u a n t i t a t i v e  A s s e s s m e n t  o f  R e l a t i v e  R i s k  

t o  P u b l i c  H e a l t h  f r o m  Fo o d b o r n e  L i s t e r i a  m o n o c y t o g e n e s  a m o n g  

S e l e c t e d  C a t e go r i e s  o f  R e a d y - t o - E a t  Fo o d s ,  A p p e n d ix  7 .   

1 3 )  Fo o d  S a f e t y  a n d  In s p e c t i o n  S e r v i c e  ( 2 0 1 2 ) .  C o n t r o l l i n g  L i s t e r i a  

m o n o c y t o g e n e s  i n  p o s t - l e t h a l i t y  e x p o s e d  r e a d y t o  e a t  m e a t  a n d  

p o u l t r y  p r o d u c t s ,  FS IS  C o m p l i a n c e  gu i d e l i n e .  U n i t e d  S t a t e s  

D e p a r t m e n t  o f  A gr i c u l t u r e ,  Wa s h i n g t o n ,  D . C . ,  U S A .  

1 4 )  Fo o d  S a f e t y  a n d  In s p e c t i o n  S e r v i c e  ( 2 0 1 3 ) .  I s o l a t i o n  a n d  

Id e n t i f i c a t i o n  o f  L i s t e r i a  m o n o c y t o g e n e s  f r o m  R e d  M e a t ,  P o u l t r y  a n d  

E g g  P r o d u c t s ,  a n d  E n v i r o n m e n t a l  S a m p l e s .  M LG  8 . 0 9 .  E ff e c t i v e :  

0 5 / 0 1 / 2 0 1 3 .  U n i t e d  S t a t e s  D e p a r t m e n t  o f  A g r i c u l t u r e ,  Wa s h i n g t o n ,  

D . C . ,  U S A .  
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1 5 )  G n a n o u  Be s s e ,  N . ,  A u d i n e t ,  N . ,  K é r o u a n t o n  A . ,  C o l i n ,  P.  a n d  

K a l m o k o ff ,  M .  ( 2 0 0 5 ) .  E v o l u t i o n  o f  L i s t e r i a  p o p u l a t i o n s  i n  f o o d  

s a m p l e s  u n d e rgo i n g  e n r i c h m e n t  c u l t u r i n g .  In t .  J .  Fo o d  M i c r o b i o l .  

1 0 4 ,  1 2 3 - 1 3 4 .   

1 6 )  G r a v e s ,  L .  M .  a n d  S w a m i n a t h a n ,  B .  ( 2 0 0 1 ) .  P u l s e N e t  s t a n d a r d i z e d  

p r o t o c o l  f o r  s u b t yp i n g  L i s t e r i a  m o n o c y t o g e n e s  b y  m a c r o r e s t r i c t i o n  

a n d  p u l s e d - f i e l d  g e l  e l e c t r o p h o r e s i s .  In t .  J .  Fo o d  M i c r o b i o l .  6 5 ,  

5 5 - 6 2 .  

1 7 )  H a l p i n ,  J .  L . ,  G a r r e t t ,  N .  M . ,  R i b o t ,  E .  M . ,  G r a v e s ,  L .  M .  a n d  C o o p e r,  

K .  L .  ( 2 0 1 0 ) .  R e - e v a l u a t i o n ,  o p t i m iz a t i o n ,  a n d  m u l t i l a b o r a t o r y  

v a l i d a t i o n  o f  t h e  P u l s e N e t - s t a n d a r d i z e d  p u l s e d - f i e l d  ge l  

e l e c t r o p h o r e s i s  p r o t o c o l  f o r  L i s t e r i a  m o n o c y t o g e n e s .  Fo o d b o r n e  

P a t h o g .  D i s .  7 ,  2 9 3 - 2 9 8 .  

1 8 )  1 9 9 4 P a l c a m

4 5

7 1 0  

1 9 )  2 0 1 4

6 9 3 4 9 – 3 5 5  

2 0 )  In t e r n a t i o n a l  C o m m is s i o n  o n  M i c r o b i o l o g i c a l  S p e c i f i c a t i o n s  f o r  

Fo o d s  ( 1 9 9 6 ) .  L i s t e r i a  m o n o c y t o g e n e s ,  M i c r o o rg a n i s m s  i n  f o o d s  5 .  

C h a r a c t e r i s t i c s  o f  mi c r o b i a l  p a t h o ge n s ,  p p .  1 4 1 - 1 8 2 .  B l a c k i e  

A c a d e m i c   P r o f e s s i o n a l ,  Lo n d o n .  

2 1 )  In t e r n a t i o n a l  D a i r y  Fe d e r a t i o n ,  IDF  S t a n d a r d  1 4 3 :  1 9 9 0 .  ( 1 9 9 0 ) .  ID F,  

Bru s s e l s ,  Be l g i u m .  

2 2 )  In t e r n a t i o n a l  O rga n iz a t i o n  f o r  S t a n d a r d i z a t i o n ,  IS O  11 2 9 0 - 1 .  ( 1 9 9 6 /  
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A m e n d m e n t 1 : 2 0 0 4 ) .  M i c r o b i o l o g y o f  f o o d  a n d  a n i m a l  f e e d i n g  s t u f f s -  

H o r i z o n t a l  m e t h o d  f o r  t h e  d e t e c t i o n  a n d  e n u m e r a t i o n  o f  Li s t e r i a  

m o n o c y t o g e n e s -  P a r t  1 :  D e t e c t i o n  m e t h o d .  IS O ,  G e n e v a ,  

S w i t z e r l a n d .  

2 3 )  In t e r n a t i o n a l  O rga n iz a t i o n  f o r  S t a n d a r d i z a t i o n ,  IS O  11 2 9 0 - 2 .  ( 1 9 9 8 /  

A m e n d m e n t 1 : 2 0 0 4 ) .  M i c r o b i o l o g y o f  f o o d  a n d  a n i m a l  f e e d i n g  s t u f f s -  

H o r i z o n t a l  m e t h o d  f o r  t h e  d e t e c t i o n  a n d  e n u m e r a t i o n  o f  Li s t e r i a  

m o n o c y t o g e n e s -  P a r t  2 :  E n u m e r a t i o n  m e t h o d .  IS O ,  G e n e v a ,  

S w i t z e r l a n d .  

2 4 )  I s o b e ,  J . ,  S h im a ,  T. ,  K a n a t a n i ,  J . ,  K i m a t a ,  K . ,  S h i mi z u ,  M . ,  

K o b a ya s h i ,  N . ,  Ta n a k a ,  T. ,  I yo d a ,  S . ,  O h n i sh i ,  M , ,  S a t a ,  T.  a n d  

Wa t a h i k i ,  M .  ( 2 0 1 4 ) .  S e r o d i a gn o s i s  u s i n g  m i c r o a g g l u t i n a t i o n  a s s a y  

d u r i n g  t h e  f o o d - p o i s o n i n g  o u t b r e a k  i n  J a p a n  c a u s e d  b y  c o n s u m p t i o n  

o f  r a w  b e e f  c o n t a m i n a t e d  w i t h  e n t e r o h e m o r r h a g i c  E s c h e r i c h i a  c o l i  

O 111  a n d  O 1 5 7 .  J .  C l i n .  M i c r o b i o l .  5 2 ,  111 2 - 111 8 .   

2 5 )  K a n k i ,  M . ,  N a r u s e ,  H . ,  Ta gu c h i ,  M . ,  K u m e d a ,  Y.  ( 2 0 1 5 ) .  

C h a r a c t e r i z a t i o n  o f  s p e c i f i c  a l l e l e s  i n  I n l A  a n d  P r f A  o f  L i s t e r i a  

m o n o c y t o g e n e s  i s o l a t e d  f r o m  f o o d s  i n  O s a k a ,  J a p a n  a n d  t h e i r  a b i l i t y  

t o  i n v a d e  C a c o - 2  c e l l s .  In t .  J .  Fo o d  M i c r o b i o l .  2 11 ,  1 8 - 2 2 .  

2 6 )  K é r o u a n t o n ,  A . ,  M a r a u l t ,  M . ,  P e t i t ,  L . ,  G r o u t ,  J . ,  D a o ,  T. T.  a n d  

Br i s a b o i s ,  A .  ( 2 0 1 0 ) .  E v a l u a t i o n  o f  a  m u l t i p l ex  PC R  a s s a y  a s  a n  

a l t e r n a t i v e  m e t h o d  f o r  L i s t e r i a  m o n o c y t o g e n e s  s e r o t yp i n g .  J .  

M i c r o b i o l .  M e t h o d s  8 0 ,  1 3 4 - 1 3 7 .  

2 7 )  2 0 0 5

O 1 5 7 6 7
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1 5 - 1 9  

2 8 )  ,  ,  ,  ,  ,  ,  

,  ,  ,  ,  ,  ,  

,  ,  ,  ,  ,  ,  

2 0 0 2

7 6 9 11 - 9 2 0  

2 9 )  K o r n a c k i ,  J .  L .  a n d  G u r t l e r ,  J .  ( 2 0 0 7 ) .  In c i d e n c e  a n d  c o n t r o l  o f  

Li s t e r i a  i n  f o o d  p r o c e s s i n g  f a c i l i t i e s .  I n :  Rys e r,  E .  T.  a n d  M a r t h ,  E .  

H .  [ e d s ]  L i s t e r i a ,  l i s t e r i o s i s  a n d  f o o d  s a f e t y,  3 r d  e d . ,  p p .  6 8 1‒7 6 6 .  

CR C  P r e s s ,  Bo c a  R a t o n .   

3 0 )  ( 2 0 11 )

2 3 9 1 2 3 2 1  

3 1 )  ( 2 0 1 2 )

2 4 6 2 5 4 0 4  

3 2 )  2 0 1 4

2 6 1 2 2 5 4 9 6  

3 3 )  2 0 1 4

2 6 1 2 2 5 1 4 2

 

3 4 )  

h t t p : / / w w w. m h lw. g o . j p / s t f / s e i s a k u n i t s u i t e / b u n ya / k e n k o u _ i r yo u / s h o k

u h i n / s yo k u c h u / 0 4 . h t ml  2 0 1 5 8 11  

3 5 )  2 0 1 4

2 6 11 2 8 11 2 8

2  
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3 6 )  2 0 1 2

2 6 111 1 5 7 2 4

1 2 1 7 1 2 1 7  

3 7 )  1 9 9 8

1 0 11 1 3 5 8  

3 8 )  1 9 9 3

1 6 9  

3 9 )  1 9 9 8

1 0 11 2 2 1  

4 0 )  K u a n ,  C .  H . ,  Wo n g ,  W.  C . ,  P u i ,  C .  F. ,  M a h yu d i n ,  N .  A . ,  Ta n g ,  J .  Y. ,  

N i s h i b u c h i ,  M .  a n d  R a d u ,  S .  ( 2 0 1 4 ) .  P r e v a l e n c e  a n d  q u a n t i f i c a t i o n  o f  

L i s t e r i a  m o n o c y t o g e n e s  i n  b e e f  o f f a l  a t  r e t a i l  l e v e l  i n  S e l a n go r,  

M a l a ys i a .  B r a z .  J .  M i c r o b i o l .  4 4 ,  11 6 9 - 11 7 2 .  

4 1 )  La k s a n a l a m a i ,  P. ,  S t e ye r t ,  S .  R . ,  B u r a l l ,  L .  S .  a n d  D a t t a ,  A .  R .  

( 2 0 1 3 ) .  G e n o m e  s e q u e n c e s  o f  L i s t e r i a  m o n o c y t o g e n e s  s e r o t yp e  4 b  

v a r i a n t  s t r a i n s  i s o l a t e d  f r o m  c l i n i c a l  a n d  e n v i r o n m e n t a l  s o u r c e s .  

G e n o m e  A n n o u n c .  1 7 ,  e 0 0 7 7 1 - 1 3 .  

4 2 )  Le c l e r c q ,  A . ,  C h e n a l - F r a n c i s q u e ,  V. ,  D i e ye ,  H . ,  C a n t i n e l l i ,  T. ,  D r a l i ,  

R . ,  B r i s s e ,  S .  a n d  Le c u i t ,  M .  ( 2 0 11 ) .  C h a r a c t e r i z a t i o n  o f  t h e  n o v e l  

L i s t e r i a  m o n o c y t o g e n e s  P CR  s e r o gr o u p i n g  p r o f i l e  IV b - v 1 .  In t .  J .  

Fo o d  M i c r o b i o l .  1 4 ,  7 4 - 7 7 .  

4 3 )  Li n t o n ,  D . ,  La w s o n ,  A .  J . ,  O w e n ,  R .  J .  a n d  S t a n l e y,  J .  ( 1 9 9 7 ) .  P C R  

d e t e c t i o n ,  i d e n t i f i c a t i o n  t o  s p e c i e s  l e v e l ,  a n d  f i n ge r p r i n t i n g  o f  

C a m p y l o b a c t e r  j e j u n i  a n d  C a m p y l o b a c t e r  c o l i  d i r e c t  f r o m  d i a r r h e i c  

s a m p l e s .  J .  C l i n .  M i c r o b i o l .  3 5 ,  2 6 5 8 - 2 5 7 2 .  
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4 4 )  Li t t l e ,  C .  L . ,  R i c h a r d s o n ,  J .  F. ,  O w e n ,  R .  J . ,  d e  P i n n a ,  E .  a n d  

T h r e l f a l l ,  E .  J .  ( 2 0 0 8 ) .  C a m p y l o b a c t e r  a n d  S a l m o n e l l a  i n  r a w  r e d  

m e a t s  i n  t h e  U n i t e d  K i n gd o m :  p r e v a l e n c e ,  c h a r a c t e r i z a t i o n  a n d  

a n t i mi c r o b i a l  r e s i s t a n c e  p a t t e r n ,  2 0 0 3 - 2 0 0 5 .  Fo o d  M i c r o b i o l .  2 5 ,  

5 3 8 - 5 4 3 .  

4 5 )  M a c D o n a l d ,  F.  a n d  S u t h e r l a n d ,  A . D .  ( 1 9 9 4 ) .  Im p o r t a n t  d i f f e r e n c e s  

b e t w e e n  t h e  g e n e r a t i o n  t i m e s  o f  L i s t e r i a  m o n o c y t o g e n e s  a n d  L i s t .  

i n n o c u a  i n  t w o  Li s t e r i a  e n r i c h m e n t  b r o t h s .  J .  D a i r y  R e s .  6 1 ,  

4 3 3 - 4 3 6 .   

4 6 )  M a k i n o  S . - I . ,  K a w a m o t o  K . ,  Ta k e s h i  K . ,  O k a d a  Y. ,  Ya m a s a k i  M . ,  

Ya m a m o t o  S .  a n d  Ig i m i  S .  ( 2 0 0 5 ) .  A n  o u t b r e a k  o f  f o o d - b o r n e  

l i s t e r i o s i s  d u e  t o  c h e e s e  i n  J a p a n ,  d u r i n g  2 0 0 1 .  I n t .  J .  Fo o d  

M i c r o b i o l .  1 0 4 ,  1 8 9 – 1 9 6 .  

4 7 )  M a k l o n ,  K . ,  M i n a m i ,  A . ,  K u s u m o t o ,  A . ,  Ta k e s h i ,  K . ,  T h i  B i c h  T h u y,  

N . ,  M a k i n o ,  S .  a n d  K a w a m o t o  K .  ( 2 0 1 0 ) .  I s o l a t i o n  a n d  

c h a r a c t e r i z a t i o n  o f  L i s t e r i a  m o n o c y t o g e n e s  f r o m  c o m m e r c i a l  a s a z u k e  

( J a p a n e s e  l i gh t  p i c k l e s ) .  In t .  J .  Fo o d  M i c r o b i o l .  1 3 9 ,  1 3 4 – 1 3 9 .    

4 8 )  M a r t í n ,  B . ,  P e r i c h ,  A . ,  G ó m e z ,  D . ,  Ya n gü e l a ,  J . ,  R o d r í gu e z ,  A . ,  

G a r r i ga ,  M .  a n d  Aym e r i c h ,  T.  ( 2 0 1 4 ) .  D i v e r s i t y  a n d  d i s t r i b u t i o n  o f  

L i s t e r i a  m o n o c y t o g e n e s  i n  m e a t  p r o c e s s i n g  p l a n t s .  Fo o d  M i c r o b i o l .  

4 4 ,  11 9 - 1 2 7 .  

4 9 )  M a r u z u m i ,  M . ,  M o r i t a ,  M . ,  M a t s u o k a ,  Y. ,  U e k a w a ,  A . ,  N a k a m u r a ,  T.  

a n d  Fu j i ,  K .  ( 2 0 0 5 ) .  M a s s  f o o d  p o i s o n i n g  c a u s e d  b y  b e e f  o f f a l  

c o n t a m i n a t e d  b y  E s c h e r i c h i a  c o l i  O 1 5 7 .  J p n .  J .  In f e c t .  D i s .  5 8 ,  3 9 7 .   

5 0 )  M c La u c h l i n ,  J . ,  M i t c h e l l ,  R .  T. ,  S m e r d o n ,  W.  J .  a n d  J e w e l l ,  K .  
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( 2 0 0 4 ) .  L i s t e r i a  m o n o c y t o g e n e s  a n d  l i s t e r i o s i s :  a  r e v i e w  o f  h a z a r d  

c h a r a c t e r i s a t i o n  f o r  u s e  i n  m i c r o b i o l o g i c a l  r i s k  a s s e s s m e n t  o f  f o o d s .  

In t .  J .  Fo o d  M i c r o b i o l .  9 2 ,  1 5 - 3 3 .  

5 1 )  M c La u c h l i n ,  J .  ( 2 0 0 6 ) .  L i s t e r i a .  E m e rg i n g  f o o d b o r n e  p a t h o ge n s ,  p p .  

4 0 6 - 4 2 8 .  Wo o d h e a d  p u b l i s h i n g  l i m i t e d ,  C a m b r i d ge .  

5 2 )  M i ya ,  S . ,  Ta k a h a s h i ,  H . ,  I s h i k a w a ,  T. ,  Fu j i i ,  T.  a n d  K i m u r a ,  B .  

( 2 0 1 0 ) .  R i s k  o f  L i s t e r i a  m o n o c y t o g e n e s  c o n t a m i n a t i o n  o f  r a w  

r e a d y- t o - e a t  s e a f o o d  p r o d u c t s  a v a i l a b l e  a t  r e t a i l  o u t l e t s  i n  J a p a n .  

A p p l .  E n v i r o n .  M i c r o b i o l .  7 6 ,  3 3 8 3 – 3 3 8 6 .  

5 3 )  2 0 1 3

2 5 5 2 0 3 9 3

h t t p : / / w w w. f s c . go . j p / f s c i i s / e v a l u a t i o n D o c u m e n t / s h o w / k ya 2 0 1 2 0 11 6

3 3 1  

5 4 )  2 0 0 4

p p .  2 4 9 - 2 6 5  

5 5 )  2 0 0 6 L i s t e r i a  m o n o c y t o g e n e s

2 3 1 8 3 - 1 8 9  

5 6 )  2 0 0 9 A 11  L i s t e r i a  m o n o c y t o g e n e s I n

 p p .  4 0 1 - 4 2 1

 

5 7 )  N i e l s e n ,  E .  M .  a n d  A n d e r s e n ,  M .  T.  ( 2 0 0 3 ) .  D e t e c t i o n  a n d  

c h a r a c t e r i z a t i o n  o f  v e r o c yt o t ox i n - p r o d u c i n g  E s c h e r i c h i a  c o l i  b y  

a u t o m a t e d  5 '  n u c l e a s e  P CR  a s s a y.  J .  C l i n .  M i c r o b i o l .  4 1 ,  2 8 8 4 - 2 8 9 3 .   

5 8 )  O r s i ,  R .  H . ,  d e n  Ba k k e r,  H .  C .  a n d  Wi e d m a n n ,  M .  ( 2 0 11 ) .  Li s t e r i a  

m o n o c y t o g e n e s  l i n e a ge s :  G e n o m i c s ,  e v o l u t i o n ,  e c o l o g y,  a n d  
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p h e n o t yp i c  c h a r a c t e r i s t i c s .  In t .  J .  M e d .  M i c r o b i o l .  3 0 1 ,  7 9 - 9 6 .  

5 9 )  O r a v c o v á ,  K . ,  Tr n c í k o v á ,  T. ,  K u c h t a ,  T.  a n d  K a c l í k o v á ,  E .  ( 2 0 0 8 ) .  

L i m i t a t i o n  i n  t h e  d e t e c t i o n  o f  L i s t e r i a  m o n o c y t o g e n e s  i n  f o o d  i n  t h e  

p r e s e n c e  o f  c o m p e t i n g  L i s t e r i a  i n n o c u a .  J .  A p p l .  M i c r o b i o l .  1 0 4 ,  

4 2 9 - 4 3 7 .  

6 0 )  P a r i s i ,  A . ,  La t o r r e ,  L . ,  N o r m a n n o ,  G . ,  M i c c o l u p o ,  A . ,  F r a c c a l v i e r i ,  

R . ,  Lo r u s s o ,  V.  a n d  S a n t a g a d a ,  G .  ( 2 0 1 0 ) .  A m p l i f i e d  F r a gm e n t  

Le n g t h  P o l ym o r p h i sm  a n d  M u l t i - Lo c u s  S e q u e n c e  Typ i n g  f o r  

h i gh - r e s o l u t i o n  ge n o t yp i n g  o f  Li s t e r i a  m o n o c y t o g e n e s  f r o m  f o o d s  

a n d  t h e  e n v i r o n m e n t .  Fo o d  M i c r o b i o l .  2 7 ,  1 0 1 - 1 0 8 .  

6 1 )  P o n t e l l o ,  M . ,  G u a i t a ,  A . ,  S a l a ,  G . ,  C i p o l l a ,  M . ,  G a t t u s o ,  A . ,  

S o n n e s s a ,  M .  a n d  G i a n f r a n c e s c h i ,  M .  V.  ( 2 0 1 2 ) .  Li s t e r i a  

m o n o c y t o g e n e s  s e r o t yp e s  i n  h u m a n  i n f e c t i o n s  ( I t a l y,  2 0 0 0 - 2 0 1 0 ) .  

A n n .  Is t .  S u p e r  S a n i t a .  4 8 ,  1 4 6 - 1 5 0 .  

6 2 )  P ot e l ,  J .  ( 1 9 5 3 ) .  A e t i o l o g i e  d e r  g r a n u l o m a t o s i s  i n f a n t i s e p t i c u m .  

Wi s s  Z  d e r  m a r t i n  Lu t h e r  U n i v  H a l l e Wi t t e n b e rg  3 ,  3 4 1 - 3 4 9 .  

6 3 )  R a go n ,  M . ,  Wi r t h ,  T. ,  H o l l a n d t ,  F. ,  La v e n i r,  R . ,  Le c u i t ,  M . ,  Le ,  M . A .  

a n d  Br i s s e ,  S .  ( 2 0 0 8 ) .  A n e w  p e r s p e c t i v e  o n  L i s t e r i a  m o n o c y t o g e n e s  

e v o l u t i o n .  P Lo S  P a t h o g .  4 ,  e 1 0 0 0 1 4 6 .  

6 4 )  R o c h e ,  S .  M . ,  G r é p i n e t ,  O . ,  K é r o u a n t o n ,  A . ,  R a go n ,  M . ,  L e c l e r c q ,  A . ,  

T é m o i n ,  S . ,  S c h a e f f e r ,  B . ,  S k o r s k i ,  G . ,  M e r e gh e t t i ,  L . ,  M o n n i e r ,  A .  L .  

a n d  Ve l g e ,  P.  ( 2 0 1 2 ) .  P o l yp h a s i c  c h a r a c t e r i z a t i o n  a n d  ge n e t i c  

r e l a t e d n e s s  o f  l o w - v i r u l e n c e  a n d  v i r u l e n t  L i s t e r i a  m o n o c y t o g e n e s  

i s o l a t e s .  BM C  M i c r o b i o l .  1 2 ,  3 0 4 .  

6 5 )  S e e l i ge r,  H .  P.  a n d  H ö h n e ,  K .  ( 1 9 7 9 ) .  S e r o t yp i n g  o f  L i s t e r i a  
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m o n o c y t o g e n e s  a n d  r e l a t e d  s p e c i e s .  I n :  Be rga n ,  T.  a n d  N o r r i s ,  J .  R .  

[ e d s ]  M e t h o d s  i n  M i c r o b i o l o g y,  1 3 ,  p p .  3 1 - 4 9 .  A c a d e m i c  P r e s s ,  N e w  

Yo r k .   

6 6 )  

2 0 1 0

6 1 9 0 1 - 9 0 6   

6 7 )  S n yd e r,  O .  P.  J r.  ( 1 9 9 5 ) .  H A C C P - b a s e d  s a f e t y  a n d  q u a l i t y  a s s u r e d  

p a s t e u r i z e d - c h i l l e d  f o o d  s ys t e m s .  p p .  2 0 – 2 4 .  H o s p i t a l i t y  In s t i t u t e  o f  

Te c h n o l o g y a n d  M a n a g e m e n t ,  S t .  P a u l ,  M N ,  U S A .  

6 8 )  

( )  

h t t p : / / w w w. n i h s . go . j p / f h m/ m m e f / p d f / p r o t o c o l / N IH SJ - 0 8 - S T 4 % 2 0 2 0

1 4 1 2 . p d f .     

6 9 )  Ta k a h a s h i ,  H . ,  K u r a m o t o ,  S . ,  Mi ya ,  S . ,  K o i s o ,  H . ,  K u d a ,  T.  a n d  

K i m u r a ,  B .  ( 2 0 11 ) .  U s e  o f  c o m m e r c i a l l y  a v a i l a b l e  a n t im i c r o b i a l  

c o m p o u n d s  f o r  p r e v e n t i o n  o f  L i s t e r i a  m o n o c y t o t e n e s  g r o w t h  i n  

r e a d y- t o - e a t  m i n c e d  t u n a  a n d  s a l m o n  r o e  d u r i n g  s h e l f  l i f e .  J .  Fo o d  

P r o t .  7 4 ,  9 9 4 - 9 9 8 .   

7 0 )  

1 9 9 5 Li s t e r i a  m o n o c y t o ge n e s

4 8 1 3 1 - 1 3 5  

7 1 )  Ta m u r a ,  K . ,  P e t e r s o n ,  D . ,  P e t e r s o n ,  N . ,  S t e c h e r ,  G . ,  N e i ,  M .  a n d  

K u m a r,  S .  ( 2 0 11 ) .  M E G A 5 :  m ol e c u l a r  e v o l u t i o n a r y  ge n e t i c s  a n a l ys i s  

u s i n g  m a x i m u m  l i k e l i h o o d ,  e v o l u t i o n a r y d i s t a n c e ,  a n d  m ax im u m  

p a r s i m o n y m e t h o d s .  M o l .  B i o l .  E v o l .  2 8 ,  2 7 3 1 - 2 7 3 9 .  
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7 2 )  2 0 0 3

e a e In t i m i n s a a

2 0 1 9 1 - 1 9 5  

7 3 )  Tyl e r,  S .  D . ,  J o h n s o n ,  W.  M . ,  Li o r,  H . ,  Wa n g ,  G .  a n d  R oz e e ,  K .  R .  

( 1 9 9 1 ) .  Id e n t i f i c a t i o n  o f  v e r o t o x i n  t yp e  2  v a r i a n t  B  s u b u n i t  ge n e s  i n  

E s c h e r i c h i a  c o l i  b y  t h e  p o l ym e r a s e  c h a i n  r e a c t i o n  a n d  r e s t r i c t i o n  

f r a gm e n t  l e n g t h  p o l ym o r p h i s m  a n a l ys i s .  J .  C l i n .  M i c r o b i o l .  2 9 ,  

1 3 3 9 - 1 3 4 3 .  

7 4 )  Vo s ,  P. ,  G a r r i t y,  G . ,  J o n e s ,  D . ,  K r i e g ,  N . R . ,  Lu d w i g ,  W. ,  R a i n e y,  F. A . ,  

S c h l e i f e r,  K . - H .  a n d  W hi t m a n ,  W.  [ E d s ]  ( 2 0 0 9 )  .  Be rg e y’s  m a n u a l  o f  

s ys t e m a t i c  b a c t e r i o l o g y,  s e c o n d  e d i t i o n .  v o l .  3 ,  p p .  2 4 4 - 2 5 7 .  

S p r i n ge r,  B e r l i n .  

7 5 )  Wa n g,  Y. ,  Z h a o ,  A . ,  Zh u ,  R . ,  La n ,  R . ,  J i n ,  D . ,  C u i ,  Z . ,  Wa n g ,  Y. ,  L i ,  

Z . ,  Wa n g ,  Y. ,  X u ,  J .  a n d  Ye ,  C .  ( 2 0 1 2 ) .  G e n e t i c  d i v e r s i t y  a n d  

m o l e c u l a r  t yp i n g  o f  L i s t e r i a  m o n o c y t o g e n e s  i n  C h i n a .  BM C  

M i c r o b i o l .  1 2 ,  11 9 .  

7 6 )  Wi n t e r s ,  D .  K .  a n d  S l a v i k ,  M .  F.  ( 1 9 9 5 ) .  E v a l u a t i o n  o f  a  P C R  b a s e d  

a s s a y  f o r  s p e c i f i c  d e t e c t i o n  o f  C a m p y l o b a c t e r  j e j u n i  i n  c h i c k e n  

w a s h e s .  M o l .  C e l l .  P r o b e s  9 ,  3 0 7 - 3 1 0 .  

7 7 )  

2 0 1 3 O 1 5 7

2 0 11

IA S R 3 4 p p .  1 2 9 - 1 3 0

 

7 8 )  2 0 1 2
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IA S R 3 3 p p .  2 4 7 - 2 4 8

 

7 9 )  Ya m a s a k i ,  S . ,  L i n ,  Z . ,  S h i r a i ,  H . ,  Te r a i ,  A . ,  O k u ,  Y. ,  I t o ,  H . ,  O h m u r a ,  

M . ,  K a r a s a w a ,  T. ,  Ts u k a m o t o ,  T. ,  K u r a z o n o ,  H .  a n d  Ta k e d a ,  Y.  

( 1 9 9 6 ) .  Typ i n g  o f  v e r o t ox i n s  b y  D N A c o l o n y h yb r i d i z a t i o n  w i t h  

p o l y-  a n d  o l i g o n u c l e o t i d e  p r o b e s ,  a  b e a d - e n z ym e - l i n k e d  

i mm u n o s o r b e n t  a s s a y,  a n d  p o l ym e r a s e  c h a i n  r e a c t i o n .  M i c r o b i o l .  

Im m u n o l .  4 0 ,  3 4 5 - 3 5 2 .  

8 0 )  Yo k o ya m a ,  E . ,  M a r u ya m a ,  S .  a n d  K a t s u b e ,  Y.  ( 1 9 9 8 ) .  P r o d u c t i o n  o f  

b a c t e r i o c i n - l i k e - s u b s t a n c e  b y L i s t e r i a  i n n o c u a  a ga i n s t  L i s t e r i a  

m o n o c y t o g e n e s .  In t .  J .  Fo o d  M i c r o b i o l .  4 0 ,  1 3 3 - 1 3 7 .   


