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1 03K6
, 03:K6
( , ) (Vibrio parahaemolyticus) 03:K6

, 03:K6
1-1. 03:K6

V. parahaemolyticus 03:K6 ,
D

2002 V. parahaemolyticus\02-21 (03:K6), V02-36 (03:K6), V02-64
(03:K6), V02-106 (03:K6), V02-123 (03:K6) 1977 VP+1 (011:K19),
VP+3 (05:K15), VP+6 (04:K10), VP+8 (037:K3), VP+9 (03:K31), VP+1l1l (04:K42), VP+13
(03:K7), VP+17 (03:K58) 13 : TDH
TSB ,
2002 V. parahaemolyticus\V02-21 (03:K6), V02-36 (03:K6),

V02-64 (03:K6), V02-106 (03:K6), V02-123 (03:K6), V02-43 (04:K8), V02-91 (04:K11),



V02-105 (08:K41), V02-162 (02:K3), V02-186 (01:K25) 1977 VP+1
(011:K19), VP+3 (05:K15), VP+6 (04:K10), VP+8 (037:K3), VP+9 (03:K31), VP+11 (04:K42),

VP+13 (03:K7), VP+17 (03:K58) 18 ) TDH
2)
03:K6 03:K6
10g 20 ; 5 2
, 25 20
3)
Trypticase Soy Broth (TSB) (BBL) [ ( ) 3.0
w/v ] 30 , (8 9Logcfu/mL)
, 30 ,2 (5 6 Log cfu/mL)
100u L , 25 0 4 ;
, 5 [0.1  BACTO Peptone (DIFCO)
1.8% ( )] [400-T ( )] 2
) [EDDY JET (GSI )| TCBS
( ) .25 18 24 , )
2 , 4 [ (Log
cfu/g)],
4) TSB
5mL TSB « ) 1 , [
TN-1506 (ADVANTEC)] 25 (45 rpm) ,
(ODgeu=0.5,  8Log cfu/g) . 100p L 5mL
TSB , 25 (45 rpm) 2000 , 2 ODgso
, m T = In2x In(N/Ny)/t
(N: t » No: , T ).
V. parahaemolyticus 13 (03:K6 5 03:K6
) , @ ) 4
, 03:K6 8 1.4 1.1 Log cfu/g, 03:K6 5 1.4 1.9 Log cfu/g
, 03:K6 03:K6 (Fig. 1-1).
18 (03:k6 5 , 03:K6 5
03:K6 ) 5mL TSB (3% NaCl)
, 25 2000 (45 rpm), 2 ODggo
, 03:K6 5 31 40
. 03:kK6 5 33 47 , 03:K6 61 267 (Fig.
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1-2 03:K6
V. parahaemolyticus 03:K6
D
, 2002
parahaemolyticus V02-36 (03:K6), V02-64 (03:K6), V02-123 (03:K6) 1977
VP+8 (037:K3) TDH
2)
, 10g 20
, 5 2 25 30
) , 25 4
3
TSB ( ) 30 , ( 9 Log cfu/mL)
, 30 ,2 (5 6 Log cfu/mL)
100p L , 25 5 0 4 :
, 5 « ) (
2 ( ) TCBS
( ) .25 18 24 , ;
, pH ; 2 s
( ) 2 , pH pH [KS701
( )
2 , [(
(Log cfu/g)],
7 ( ; ’ ,

03:K6

V. parahaemolyticus 4 (03:k6 3



03:k6 1 ) , 25 )

G ) 4 . , 5 4 ,
(Fig. 2-1, 2-2), 25 4
, .25 4 ,
(Fig. 2-1, 2-2). 5 4 25 4
, 0.3~ 3.0 Log cfu/g , 2.9 1.3
Log cfu/g (Fig. 2-1,
2-2), , ,
pH ( pH: 5.7
6.0), pH 6.0
NaCl . pH 6.0
( pH: 6.2 6.6 6.3 7.1 7.5),
A: V02-36 (03:K6) B: V02-64 (O3:K6) T
8 3 8 4h
S |° R |5 |-
g 15 g 15
2 S
14% 14%
13 1 13
-2 1, -2 1,
¢ 3 11 ¢ o3 41
_4 0 -4 0
C: V02-123 (O3:K6) D: VP+8 (O37:K3)
8 3 8
g 17 2 | 17
3 15 = |5
- 143 g° 14z
I 5-1 | |,
12 - 20 12
by 11 -3 11
-4 0 -4 0
Fig. 2-1 V. parahaemolyticus 4 [V02-36 (O3:K6) (A),

V02-64 (03:K6) (B), V02-123 (03:K6) (C), VP+8 (037:K3) (D)]



03:kK6 3 03:k6 1

(Fig. 2-1, 2-2). ,
, (Fig. 2-1,
2-2).
V. parahaemolyticus , ,
3A: V02-36 (O3:K6) . B: V02-64 (03:K6) T 5
3 8 4h
S 7 — =5
5 1 6 5 6 | —A—pH
g 5 e 5
20 20
4% 4%
-1 -1
3 3
-2 2 -2 2
@ -3 1 » -3 1
-4 0 -4 0
C: V02-123 (03:K6) D: VP+8 (037:K3)
3 8 8
= 7
g 7
T 1 6 g 6
g 5 ~ 5
20
4 45 45
3 3
-2 2 - 2
by —3 1 1
-4 0 0
Fig. 2-2 V. parahaemolyticus 4 [V02-36 (O3:K6) (A),

V02-64 (03:K6) (B), V02-123 (03:K6) (C), VP+8 (037:K3) (D)]



pH
pH
0157
03:K6
03:K6
2-1
V.parahaemolyticus  03:K6
D
TDH
Vibrio parahaemolyticus V02-36(03:K6), V02-64(03:K6),Vp+11(04:K42),
V02-64
V02-64mutAl7 4
2
Luria-Bertani (LB) "L pH7.0 1/100
0.D.g00=0.1 0.2 15000rpm,
10 LB (NaCl 3%, pH5.0, 5.5, 6.0,
7.0 4 pH) 2
imL 237 pH2.5, 3.0, 4.0 Lys 1%
37 30 imL
amL “® pH7.0, NaCl 3% LB (agarose 2%)
( IUL Instruments, Spain) 30
0 9mL
30 %



pH pH2.5, 3.0, 4.0 3

pH
pH LB 2 adaptation pH

pPHC )

1B
1% Bacto Tryptone (Difco), 0.5% Bacto Yeast Extract (Difco), 3.0% NaCl

pH (121 , 15 )
*2
8.3g Proteose Peptone (Difco), 3.5g D-glucose , 2.05g NaCl ,
0.6g KH,PO, ,
0.11 CaCl, ( ), 0.37g KCI , 0.1g  lysozyme , 50mg
, 13.3mg
pepsin 1L pH2.5
10%[wt/vol]
pH (0-2p m)
*3
3.0% NaCl, 0.3% NaH,POQ, , 0.02% KH,PO,
pH7
V02-64mutAl7 3 adaptation pH5.5 pH4.0 30
Lys 1% adaptation pH
3

V02-64mutAl7
Fig.3-1, Fig.3-2, Fig.3-3, Fig.3-4
pH5.5



adaptation pH5.0/ V02-36
100
Q0 min @30 min
10
s :
'S 060 min ©90 min
5 0.1
w
= 0.01 _|>
0.001 4
PH 4.0 Lys+ PH 4.0 Lys- PH 3.0 Lys+ pH 3.0 Lys- PH 2.5 Lys+ PH 2.5 Lys-
Synthetic gastric fluid
adaptation pH 5.0/ V02-64
100
— 10
g
S X 00 min
& o1 B 30 min
= oo 0 60 min
0001 090 min
pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH5.0/ Vp+11
100
- 0 .
5 ! 00 min
E 1 @ 30 min
F o1 060 min
= 0.01 090 min
0.001 — ._
pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH5.0/ V02-64mutAl7
100
10
g -
2 1 00 min
A 01 B 30 min
= 060 min
0.01
J 090 min
0.001 —
pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid

Fig.3-1 pH




adaptation pH5.5/ V02-36
100 N
- 10 00 min
[ 1 -
= o1 30 min
c 0.01 O60 min
U:) 0.001 B
_ o000 090 min
= 0.00001
0.000001
PH 4.0 Lys+ pH 4.0 Lys- PH 3.0 Lys+ pH 3.0 Lys- PH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH5.5/ V02-64
100
10
= 1
; 0.1
ot 0.01 B
S 00 min
(%] 0.001
=R 0.0001 B 30 min
0.00001 )
0.000001 . D 60 min
PH 4.0 Lys+ pH 4.0 Lys- PH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys- 090 min
Synthetic gastric fluid
adaptation pH5.5/ Vp+11
100
10
T 1
= 0.1t .
< 0.01 H 00 min
& 0.001f ® 30 min
3 0.0001 [ .
= 060 min
0.00001 | k
0.000001 — 090 min
pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH5.5/V02-64mutA17
100
10
— 1
[ R
2 0.1 00 min
S 0.01 .
@ oo ® 30 min
= oom 0 60 min
0.00001 .
0.000001 D 90 min
PH 4.0 Lys+ pH 4.0 Lys- PH 3.0 Lys+ PH 3.0 Lys- pH 2.5 Lys+ PH 2.5 Lys-
Synthetic gastric fluid

Fig.3-2
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adaptation pH6.0/ V02-36

100
10
—_ 1
g 0.1} )
= ’ O Omin
5 0.01 .
O g.001 H B 30min
= o.0001 | 00 60min
0.00001 [ .
00 90min
0.000001 —
pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH6.0/ V02-64
10 0 Omin
E 0.1 E 30min
E 0O 60min
I 0.001 ]
= 00 90min
0.00001 L
0.0000001

pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-

Synthetic gastric fluid

adaptation pH6.0/Vp+11

O Omin

100 .
E 30min
10
L 0 60min
) O 90min
0.01
0.001 —‘
0.0001

pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-

% survival
°

Synthetic gastric fluid

adaptation pH6.0/ V02-64mutAl7
0 Omin
100 i
_ 10 @ 30min
s : 0 60mi
s 01 min
(/:) 0.01 O 90min
= 0.001
0.0001
0.00001
PH 4.0 Lys+ PH 4.0 Lys- PH 3.0 Lys+ pH 3.0 Lys- PH 2.5 Lys+ PH 2.5 Lys-
Synthetic gastric fluid

Fig.3- pH
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adaptation pH7.0/ V02-36
100 O Omin
— 10
g 1 @ 30min
S 0.1 .
(/3) 0.01 L 0O 60min
0.001 —1 .
= .0001 — —li O 90min
0.00001
pH 4.0 Lys+ PH 4.0 Lys- PH 3.0 Lys+ PH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH7.0/ V02-64mutAl7
100
10
§ 1 R
S o O Omin
a oo B 30min
= o O 60min
0.0001
0.00001 O 90min
pH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH7.0/ V02-64
100
_ 10
= ! O Omin
E 0.1
(/3) 0.01 B 30min
- 0.001 .
= 0.0001 O 60m|n
0.00001 0 90min
PH 4.0 Lys+ pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- PH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid
adaptation pH7.0/ Vp+11
100
10
B 1 i
E 0.1 O Omin
& o.0L B 30min
= 0.001 0 60min
0.000 .
! 0 90min
0.00001
pH 4.0 Lys+ ©pH 4.0 Lys- pH 3.0 Lys+ pH 3.0 Lys- pH 2.5 Lys+ pH 2.5 Lys-
Synthetic gastric fluid

Fig.3-

pH
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2-2

V.parahaemolyticus  03:K6

D

V02-64mutAl7 4

2)

3)

LB

30
pH

TDH
Vibrio parahaemolyticus V02-36(03:K6), V02-64(03:K6),Vp+11(04:K42),
V02-64
1/100 0.D.ge=0-1 0.2
15000rpm, 10
100p L 59 2
59 2
2
45mL @7 pH2.5, 3.0, 4.0)
50mL ( ) 30
ImL 9mL
pH7.0, NaCl 3% LB (agarose 2%) TCBS
( IUL Instruments, Spain) 30
0 45mL
% pH
3
pH pH2.5, 3.0, 4.0 3
Fig.4-1 Fig.4-2 Table 1, Table 2
V. parahaemolyticus 2

pH4.0, 3.0, 2.5
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pH2.5, pH3.0 30

pH4.0 V02-64 30
pH4.0 90
pH3.0 V02-36 60 90
pH2.5 V02-64 VP+11
pH2.5, pH3.0
pH4.0
pH4.0 V02-36

V. parahaemolyticus
pH5.5 pH5.5

pH 2 adaptation

adaptation

pH 3.0 pH4.0
pH 6.2, 7.0 pH 1

pH

14



/ H3.0
100
10
3 1 O Omin
s 01 @ 30min
= . .
] 0 60min
001 0 90min
0.001
0.0001
V02-64 V02-36 mutl7 VP+11
/ pH4.0
1000
100
10 i
‘_§ O omin
s 1 B 30min
é 0.1 0O 60min
= o0l O 90min
0.001
0.0001
V02-64 V02-36 mutl7 VP+11
/  pH25
100
10
‘_§ 1 O 0min
E o1 B 30min
2 0 60min
= 0.01 0 90min
0.001
0.0001
V02-64 V02-36 mutl7 VP+11
/ H3.0
100
10
‘—g 1 0 omin
E B 30min
5 o1 O com
n 60min
0.01 O 90min
0.001
0.0001
V02-64 V02-36 mutl7 VP+11
Fig.4-1
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/ H4.0
1000
100
— 10 O 0omin
5]
E ! B 30min
2 0.1 0O 60min
= 0.01 O 90min
0.001
0.0001
V02-64 V02-36 mutl? VP+11
/ pH4.0
1000
100 | — ] p—
. wf Orin
g 1 @ 30min
= 0O 60min
é 0.1 o )
= 001 90min
0.001
0.0001
V02-64 V02-36 mutl7 VP+11
/ pH4.0
10000
1000
< O Omin
E 100 |  30min
(?) 10 k 0 60min
= 0 90min
1
0.1
V02-64 V02-36 mutl7 VP+11
/ pH4.0
100
10
— | O omin
I 1
% 01 | B 30min
7 ' O 60min
= 001 0 90min
0.001
0.0001
V02-64 V02-36 mutl? VP+11
Fig.4-2
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Table 1.

pH

pH

7.3
6.8
7.0
6.2
5.8

Table 2.

pH

pH2.5
pH3.0
pH4.0

44
51
6.2

44 3.7 44
4.7 41 50
54 50 57

4.3
4.7
56

17



03:K6 . 03:K6 , 03:K6
, 03:K6

b b E ) E ) O3:K6

pH4.0, 3.0, 2.5
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