3.1

3.1.1

3.1.2

Microcentrifuge 1.5 ml, Hygon, USA

PCR tube 0.2 ml, M

Pipette tip 0.01 ml, Corning Incorporated, USA
Pipette tip 0.2 ml, Corning Incorporated, USA
Pipette tip 1 ml, Corning Incorporated, USA

15x90 mm. plastic pétri dish, Eurotubo® Deltalab, Spain

. VITEK®2 GN cards, BIOMERIEUX, France

Autoclave, SS320 Tomy, USA

Balance, AB 204 Mettler Todledo, Switzerland

Balance, RP 310S Satorious, Germany

Centrifuge, Micro22R Hettich, Germany

Colony counter, Gallenkamp, Germany

Cryo box, SPL Life Sciences, Korea

DGGE with Dcode ™ Universal Mutation Detection System, Bio-Rad, USA

Freezer, SF-C95, Sanyo, Japan

Gel documentation, Model InGenious L, Synegne, United Kingdom
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10. Hot-air oven, Binder, Germany

11. Laminar flow hood, BVT 123 Issco, USA

12. Microwave, R-246 Sharp, Japan

13. Microwave, MS2127CW LG, Korea

14. Micropipette P10, Gilson, France

15. Micropipette P200, Gilson, France

16. Micropipette P200, Gilson, France

17. Micropipette P1000, Gilson, France

18. PCR rank, SPL Life Sciences, Korea

19. pH meter, Cyberscan 1000, USA

20. Power supply, Model EPS 301, GE Healthcare, formerly Amersham
Biosciences, USA

21. Refrigerator, MR-F33X-DS Mitsubishi, Japan

22. Spectrophotometer, V-530, Jasco, USA

23. Vortex mixer, Lab-line Instrument Inc., USA

24. VITEK® 2 system, BIOMERIEUX, France

3.1.3
1. polymerase chain reaction (PCR), Fermentas,
USA
2. (DNA extraction kit), HyYield TM Genomic DNA Mini Kit,

YBG100, RBC, Taiwan

3. (RNA extraction kit), Thermo Scientific, GeneJET RNA

Purification Kit, USA

4. cDNA (cDNA synthesis kit), Thermo Scientific, RevertAid First

Strand cDNA Synthesis Kit, USA
5. (primer), 1st Base, Singapore

6. Agarose powder, Axygen, USA



7. Disodium ethylenediaminetetra acetate (EDTA), Anala® , England
8. DNA Ladder, GenRuler 100 bp plus DNA Ladder, Fermentas, USA
9. Ethanol, analytical grad, Mallinckrodt Chemicals, Netherlands

10. Ethidium bromide, Bio basic Inc., Canada

11. Glacial acetic acidTris base, Ultra pure, Molecular biology grade,

Research Organics, Inc., USA

12. Urea, Bio basic Inc., Canada

13. Formamide, Bio basic Inc.,, Canada

14. TEMED, Bio basic Inc., Canada

15. Ammonium persulfate, Bio basic Inc., Canada

16. TAE buffer

17. 40% acrylamide/bis-acrylamide (37.5:1), Bio basic Inc.,, Canada

18. Loading dye, Bio basic Inc., Canada

3.1.4

1. CHOMagar Vibrio (CV), Merck, Germany

2. Peptone Bacteriological, Himedia, India

3. Tryptic soy agar, Merck, Germany

4. Tryptic soy broth, Merck, Germany

5. Thiosulfate Citrate Bile Sucrose agar (TCBS agar), Merck, Germany

6. Sodium choride



3.1.5

1.

N

10.

11.

12.

13.

14.

15.

Vibrio cholerae bMST 15778 (

Vibrio parahaemolyticus ATCcC 17802 (

Vibriofluvialis ATCC 33809 (
Vibrio mimicus ATCC 33653 (
Vibrio alginolyticus DMST 1480 (
Vibrio harveyi 639 (
Vibriofurnissii ATCC 35016 (
Vibrio vulnificus ATcC 27562 (

Plesiomonas shigeloides ATCC 14029 (

Aeromonas hydrophila ATcC 35654 (

Escherichia coli ATCC 25922 (

Staphylococcus aureus ATCC 25923 (

Bacillus cereus ATCC 6633 (

Salmonella Typhimurium ATCC 13311

Pseudomonas aeruginosa ATCC 27853 (
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3.2
3.2.1 PCR-DGGE
3.2.1.1
(NacCl) 1
Tryptic soy broth
orbital shaking 200 rpm 24 (
2004)
3.2.1.2 /
3.21 1
1.5 13,000 rpm
10
DGGE HyYield ™ Genomic DNA Mini Kit
1) -20
PCR-DGGE
3.2.1 1
1.5 13,000 rpm
10

Thermo Scientific GeneJET RNA Purification Kit

complementary DN
cDNA Synthesis Kit

-20

A (cDNA)

1 (

34

Vibrio spp.

Tryptic soy broth

351

Food and Drug Administration,

(DNA/RNA extraction)

MiCTOcentrifuge

4
PCR-
(
, ! MiCTOcentrifuge
4

Thermo Scientific RevertAid First strand

2)
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3.2.1.3 Polymerase chain reaction (PCR)

Thompson et al. (2004) Eiler and Bertilsson

(2006)

1. Ix taq buffer with KCI

2. 0.2 mM dNTPs

3. 1 pM GC567F (forward primer) (5'CGCCCGCCGCGCCCCGCGC
CCGTCCCGCCGCCCCCGCCCGGGCGTAAAGCGCATGCAGGTS)

4. 1pm 680R (reverse primer) (5'GAATTCTACCCCCCTCTACA G3)

5. 2mM MgClI2

6. 1.25 tag DNA polymerase

7. DNA template 20 ng

8. Water, nuclease-free

1. Initial dénaturation 95 8
2. Dénaturation 95 1
3. Annealing 64 3
4. Extension 72 1
5. Final extension 72 4
2) 4) 35
3.2.1.4
(PCR amplicon) (agarose gel electrophoresis)
(agarose gel) 1.8 (W/V) (
) PCR Horizontal electrophoresis (Sci-
plas, Model HU13L, United Kingdom) electrophoresis tank
1XTAE buffer (pH 8.0) PCR (loading dye)

PCR 2 loading dye 1

PCR



Ethidium bromide
Ethidium bromide
(DNA band)

DNA marker

3.2.1.5

amplicon)

(gradient)

Thompson et al. (2004)

) PCR

61

Mutation Detection System

30
30
Documentation
3.2.2
Vibrio spp.
3.2.2.1
Vibrio spp.

Tryptic soy broth (Nacl)

36

10 30
30

Gel Documentation

Denaturing Gradient Gel Electrophoresis

6.5, 8 10
45-70
Eiler and Bertilsson (2006) DGGE
DGGE (
2 (Loading Dye)
80 400
18 DCode Universal
Ethidium bromide 10
Ethidium bromide
(DNA band) Gel
6.5, 8 10
(detection limit) PCR-DGGE
1

1 Vibrio spp.

10

PCR (PCR
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351 orbital shaking 200 rpm 24
10 Peptone water KW /V) To~105
CFU/mI Vortex mixer
Spread plate Tryptic soy agar (NaCoO
1 351
( PCR-DGGE) ( RT-
PCR-DGGE)
. ( PCR-DGGE)
( ) A-E 3.1
101 CFU/mI ( A) 1 1
Microcentrifuge 15 13,000
rpm 4 10
2 1 Microcentrifuge
13,000 rpm 4 10
3-1G 10
DNA PCR-DGGE FlyYield ™
Genomic DNA Mini Kit 3 ' -20
PCR-DGGE
102 105CFU/mI ( B-E)
3.1
. ( RT-PCR-DGGE)
PCR-DGGE A-E 3.1
ermo Scientific GeneJET RNA Purification
Kit complementary DNA (cDNA) Thermo

Scientific RevertAid First strand cDNA Synthesis Kit

complementary DNA (cDNA)

PCR-DGGE

-20
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3.1 ( 1

detection limit PCR-DGGE

Population mixtures (CFU/mI)
Vibrio species

A B c D E
1 Vibrio cholelae 101 102 103 104 105
2 Vibrio porohoemolyticus 101 102 103 104 10s
3 Vibriofluvialis 101 102 103 104 105
4 Vibrio mimicus 101 102 103 104 10s
5 Vibrio olfnolyticus 101 102 103 104 105
6 Vibrio harveyi 101 102 103 104 105
7 Vibriofurnissii 101 102 103 104 10s
8 Vibrio vulnificus 101 102 103 104 10s
9 Plesiomonos shigelloides 101 102 103 104 10s
10 Aeromonos hydrophila 101 102 103 104 105
cDNA Polymerase chain
reaction (PCR) 3.2.1.3
PCR (PCR amplicon) (electrophoresis)
PCR (PCR amplicon) Denaturing Gradient Gel
Electrophoresis 3.2.1.5
3.2.2.2 2
Vibrio spp. 2 Vibrio spp.
Vibrio spp. 1
F-J 3.2
Vibrio spp. 1 Tryptic soy broth (Nacl)
1 35+1 orbital

shaking 200 rpm 24 10 Peptone water
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Vortex mixer

(Spread

(

RT-PCR-DGGE)

1

Vibrio spp.

Population mixtures (CFU/mI)

KW /V) 102-105CFU/m|
plate) Tryptic soy agar (NacCl)
35%1
PCR-DGGE) (
CUNA
1
3.2
detection limit PCR-DGGE
Vibrio species
F G
1 1 10s 105
2 2 104 105
3 3 103 104
4 4 102 104
5 5 102 103
3.2.3
DGGE
3.2.3.1
Tryptic soy broth (NacCl)

35*1

1.

Microcentrifuge 1.5

H 1 J
104 105 103
104 104 103
103 104 103
103 103 102
102 103 102
RT-PCR-
1 1

orbital shaking 200 rpmt

3

(Viable cell (VC))

24
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2. (Injured cell (IVC)) : 1
Microcentrifuge 1.5 -20
6
3. pre-enrichment (Injured, cell + pre-
enrichment (PIVC)) : 1 Y Microcentrifuge
1.5 -20 6
Tryptic soy broth (Nacl) 1
90 35+1 orbital shaking
200 rprru 12 1 Microcentrifuge
1.5
3.2.3.2 complementary DNA (cDNA)
3.2.1.2 complementary DNA (cDNA) complementary DNA
(cDNA) Polymerase chain reaction (PCR) 3.2.1.3
3.2.3.3 PCR (PCR
amplicon) (electrophoresis) 3.2.1.4
(PCR amplicon) Denaturing Gradient Gel Electrophoresis
3.2.1.5
3.2.4 PCR-DGGE
3.2.4.1
Vibrio parahaemolyticus Vibrio parahaemolyticus
Tryptic soy broth (NacCl) 1
35+1 orbital shaking 200 rpm 24
Vibrio parahaemolyticus 10 Peptone water
KW /V) 102-109CFU/m Vortex mixer

Vibrio parahaemolyticus

1

(Spread plate)
Tryptic soy agar (Nacl)

35+1
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3.2A2
1,000
200 ppm 15
2,000 5
( et al., 2544)
50+1 Peptone water V(o)
450 (Stomacher) 200 rpm 1
10 Peptone water 9
dilution 0.1 Tryptic soy agar
(Spread plate) Sl
3
3.2.4.3
3.2.4.2 25x1
(stomacher bag) Vibrio parahaemoiyticus 3.2.4.1
1
10 -105CFU/ 30 ( et al.,
2544) Alkaline peptone water (APW) 225 '
Stomacher 200 rpm 1 3
. RT-PCR-DGGE
3.2.43 1 v Microcentlifuge
13,000 rpm 4 10
cDNA
3.2.1.2 cDNA cDNA Polymerase chain, reaction
(PCR) 3.2.1.3 RT-PCR-DGGE
. Bacteriological analytical manual
Chapter 5 (BAM; USFDA, 2004: online)
Alkaline peptone water (APW)
TCBS

35+1 24
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agar 351 24

Vibrio parahaemolyticus

/ 25
3.2.5 RT-PCR-DGGE
14

3.3 251 (stomacher bag)
Alkaline peptone water (APW) 225 stomacher
200 rpm 1

. RT-PCR-DGGE

1 )
Microcentrifuge cDNA 3.2.1.2
cDNA 3.2.1.3 PCR (PCR
amplicon) (electrophoresis) 3.2.1.4
PCR (PCR amplicon) Denaturing Gradient Gel

Electrophoresis 3.2.1.5

. Bacteriological analytical manual

Chapter 5 (BAM; USFDA, 2004: online)

Alkaline peptone water (APW)

351 24 TCBS agar

CHOMagar Vibrio (CV)

(biochemistry) VITEK®2 system

(GN card) VITEK®2 system (



10.

11.

12.

13.

14.

3.3
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