2.1 Vibrio spp.

Vibrio spp. Vibrionaceae 4 Aeromonas Photobacterium
Plesiomonas Vibrio Vibrio 30 (gram
negative) (curved rod)

(flagella) (facultative anaerobe)
(oxidase) (obligate halophillic) pH
8.0 8.8 ' 20 37
(Bhunia, 2008) Vibrio parahaemolyticus

(gastroenteritis)

Vibrio choierae

Vibrio vulnificus 3
(
et al., 2549) Vibrio mimicus Vibrio
fluvialis 10-15
Vibrio alginolyticus
(
et al, 2527) Vibrio parahaemolyticus

Vibrio parahaemolyticus
25 ( et al., 2550)
Vibrio parahaemolyticus 3, 7, 10 18
Vibrio parahaemolyticus 8

4 3



35 2-3 (surimi)
5 2
25 (Chung et al, 1994)

Vibrio parohaem oiyticus

( ,
2548)
2.2 Vibrio spp.
2.2.1 Vibrio porahaemoiytucus
Vibrio parohaem oiyticus
(mesophil) 15-42
37 7.5-8.5 1
(Polar flagella) Facultative
anaerobe (obligate halophillic)
2-3

Vibrio parohaemoiyticus

(Lake et al., 2003) Vibrio parohaemoiyticus

2-3 (Twedt, 1989) Vibrio parohaem oiyticus

( and Liu, 2007)

2.2.2 Vibrio cholerae

Vibrio cholerae non-halophilic

10

Vibrio cholerae 93 2

01 0139



Vibrio choierae non 01/0139
(Gastroenteritis) (Wounded infection) Vibrio choierae
(Choierae toxin) (Enterotoxin)

Vibrio choierae

(Madden et al.,, 1989)

2.2.3 Vibrio vulnificus

(obligate halophillic)
1-3
(Wound
infection)

(Septicemia)

(Oliver, 1989; Chiang and Chuang, 2003; Lee et al, 2005;

lzumiya et al., 2011)

2.2.4 Vibrio spp.

Vibrio imicus
24 (Campos et
al., 1996) Vibriofluvialis
10-15
Vibrio

alginolyticus

(Oliver and Kaper, 1997) Vibrio harveyi

Vibrio harveyi



Vibrio harveyi ' "1 Vibrio harveyi

, Vibrio harveyi

(Pizzutto and Hirst, 1995; Chrisolite et al., 2008)

2.3 Vibrio spp.

(Quantitative) (Qualitative)

pre-enrichment, selective enrichment, selective plating,

biochemical test serological test ( Food and Drug Administration, 2004)
7-10 (non culturable
bacteria)
2.3.1

2.3.1.1 Selective plating

(Qualitative) (US Food and Drug
Administration, 2004) pre-enrichment
selective plating Thiosulfate

citrate bile salts sucrose agar (TCBS agar) selective differential plating



2.3.1.2 Most probable number (MPN)

MPN
(Quantitative)
Food and Drug Administration, 2004)
Vibrio parahaemolyticus

2.1

citrate bile salts sucrose agar (TCBS agar)

MPN

pre-enrichment selective enrichment

MPN
selective plating Thiosulfate

selective differential plating

hemolysin



1

Phosphate buffer saline (PBS) 450

Stomacher lowspeed ! 2

J

PBS dilution 1 alkaline peptone water (APW6
10 ,dilution 3 APW dilution
pre-enrichment
selective enrichment
— Y S u -
dilution 'mi
MPN
APW ! TCBS agar
APW dilution 3B 2T 12
|
M
2.1 Vibrio parahaemolyticus MPN

US Food and Drug Administration (2004)
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2.3.2
2.3.2.1 Biochemical identification test kit
Biochemical identification test
2.1
API VITEK®?2
system Biomerieux ( 2.2) (Identification)

VITEK®2 system

biochemical substrate (suspension)
VITEK® 2system

(incubator/reader)

12 ( )

AOAC2011 (Pincus; Boer and

Beumer, 1999)
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2.2 VITEK ®2 system

2.3.2.2 Dry rehydratable film method

Dry rehydratable film method

agar plating

(Boer and Beumer, 1999; Kodaka et al, 2009b) Dry rehydratable film
Complact Dry NISSUI

Vibrio porohaemolyticus



OHODESEE
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2.1 Vibrionaceae

Biochemical characteristics o fhuman pathogenic Vibrionaceae commonly encountered in seafood*

V. itlgi- V. ckahsrae V.Jluxialis V.fumissn v.halhsas V. metsckm V. mimicus V.parahao-
nolyticus kovti moiyticus
TCBS agar Y Y Y y NG Y G G
mCPC agar NG P NG NG NG NG NG NG
cc agar NG P NG NG NG NG NG NG
AGS KA Ka KK KK Ka KK KA KA
Oxidase R + b + £ A b +
.Arginine dihydrolase - I b + - b N -
Ornithine decarboxylase + + L - / R « b
Lysine decarboxylase H + - - Z b .
0%Nacl - + - - 2 < + -
3%Nacl + + + + + b b b
Growth in
BN aa b b + b b
N
%NaCl * - - + - - R +
ior«N»a H - - - - - .
Growth at42°c $ L] \Y - ad \Y b +

*Adapted trem Ellioteliil.Q i), ** Aeromonas «y s ra s n ua . Plesiamanas shigelloides
Abbreviations: TCBS lthiosulfate-citrate-bile dalt-sucrose; tnCPC, modified cehobiose -polymyxin B-calistiti, AGS, arginine-glucose slant;
Y =yellow NG =no or poor growth

Ka =Slant alkaline / Butt slightly acidic

(Bacteriological analytical manual (BAM); USFDA, 2004)

=susceptible lid =notdone G =green V =variable among strains R =resistant F =purple V =variable KK =Slant alkaline i Butt alkaline

V.vuhti/Zicus A. hydro-
phiiia **
G Y
Y NG
Y NG
KA KK
+ +
- +
+ -
+ \Y
- +
- b
+ .
+ \Y

KA =Slantalkaline i Butt acidic

p.shig&l-
laides**
G
NG
NG

nd



{Hoese

I m il e

2.1 Vibrionaceae ()

Biochemical characteristics o f human pathogenic Vibrionaceae commonly encountered in seafood™

V, aigi- V.cholera# V.fluxialis V.Jumiissii v.lwlhsae V. metsckni V.mimiem V,parahiie- V.vulnificus A. ftydro- p.skigel-
nolyticus kovii molyticus philia** krides**
Sucrose + 4 + + - 4 - - - \Y -
D-Cellobiose - - + - - < - Vv 4 + -
Lactose - - - % - - 4 Y,
AcHd Arabinose - - + .- + R - & - Vv -
From
D-Macnose T 4- + 4 4 + 4 4 V; “
D-Marmitol + 4- 4 -r o 4- 4- + v 4 -
ONPG - 4 + -f - =) + - + 4 -
Voges-Proskauer + Y - - & 5P - - - + -
10 ng 0/129 R R R ad R R.
Saisi' 150 jug 0/129 lid 3 R.
tivityio :
Gelatmase 4 4 + 4 4 4 4 4 + n
Urease - L - - - - - \ - - -

*Adapted from Elliot et 0/.(37), ** Aerom mashydropkila, Piesirmcmas shigelkiiJes
Abbreviations: TCBS, thiosuifate-citrate-bile diit-sucrose; mCPC, modified cellobiose -polymyxin B-cciistia; AGS, arginine-glucose slant;
Y =yellow NG =co or poor growth =susceptible ud=notdone G =green V =variable among frams R =resistant p =purple V —variable KK =Slantalkaline /Buttalkaline KA =Slantalkaline /Butt acidic

Ka = Slant alkaline iButt slightly acidic

: (Bacteriological analytical manual (BAM); USFDA, 2004)
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2.3.2.3 Chromogenic medium

Chromogenic medium

(Chromogenic)

Phenol derivative (Manafi, 1996) CHOMagar Vibrio (cv) (Hara-
Kudo et al., 2001) Vibrio parahoemoiyticus, Vibrio vulnificus,
Vibrio cholerae Vibrio alginolyticus (3-galactosidase

Vibrio parahoemoiyticus
Vibrio vulnificus Vibrio cholerae ' Vibrio

alginolyticus Chromogenic medium
TCBS agar (Hara-Kudo et al., 2001; Blanco-Abad et al.,

2009)

2.3.2.4 Immunoassay

ELISA
polystyrene microtiter plate
(conjugate)
ELISA Bio Threat Alert Vibrio cholerae

Vibrio cholerae
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ELISA 103-105
16-24
(Boer and Beumer, 1999; Odumeru and

Ledn-Velarde, 2012)

2.3.2.5 Nucleic acid hybridization

Nucleic acid hybridization

(complementary base)

15-30 -
(Boer and Beumer, 1999) probe
probe ) .
direct plating Vibrio
parahoemoiyticus (Depaola et al, 2003; Raghunath et al., 2008)
colony lift, hybridization colorimetric

detection

1-2
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1. Most probable number (MPN)

Reference

2. Selective plating

Reference

(Quantitative) pre-

enrichment, selective enrichment, selective plating

Vibrio parahaemolyticus
Food and Drug Administration, 2004

Blanco-Abad et al. (2009) Flara-Kudo et al. (2001)

(Qualitative)

selective enrichment, selective plating
Vibrio cholelae, Vibrio parahaemolyticus, Vibriofluvialis,
Vibrio mimicus,
Vibrio alfnolyticus, Vibrio harveyi, Vibriofurnissii, Vibrio
vulnificus
Plesiomonas shicelloides, Aeromonas hydrophila

Food and Drug Administration, 2004
Blanco-Abad et al. (2009) Flara-Kudo et al. (2001)

Messelhausser et al. (2010) Thongchankeaw et al. (2011)



2.2 ()

3. Biochemical identification test Kit API VITEK® 2 system

Vibrio cholelae, Vibrio parohaemolyticus, Vibrio fluviaiis,
Vibrio mimicus, Vibrio alfmolyticus, Vibrio harveyi,
Vibriofurnissii, Vibrio vulnificus
Plesiomonas shigelloides, Aeromonas hydrophila
Reference AOAC 2011.17
Nakashima et al. (2007) Park et al. (2003) Kadkhoda et al.
(2012)
4. Dry rehydratable film method Compact dry
agar pour plate

selective enrichment, selective plating

Vibrio parohaemolyticus ( test kit)
Reference

Kodaka et al. (2009a)
5. Chromogenic medium

(Chromogenic)

selective enrichment,
selective plating
Vibrio cholelae, Vibrio parohaemolyticus
Vibriofluviaiis Vibrio alginolyticus
Reference
Messelhausser et al. (2010) Thongchankeaw et al. (2011)

Nakashima et al. (2007)

17
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2.2 ()

6. Immunoassay ELISA

selective enrichment

Vibrio cholerae ( test kit) Vibrio spp.
Reference
Robertsona et al. (1998)Romestand et al. (1993)

(Tuteja et al., 2007)
7. Nucleic acid hybridization

probe
probe
Vibrio spp.

Reference

Raghunath et al. (2008) (Depaola etal, 2003)

(culture celt)

(single colony)

(non

culturable bacteria)

PCR based method
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2.4 Polymerase chain reaction (PCR)

Polymerase chain reaction (PCR)
( ) (in vitro)

DNA replication

(DNAtemplate), thermostable DNA polymerase, deoxyribonudeotide

triphosphates(dNTPs), oligonucleotide primers

(Cycle) 3 (Somma and
Querci, 2006; Joshi and D, 2010; and , 2536)
. Dénaturation 90-95
(DNA template) (double
stranded DNA) (two single strands)

DNA replication

. Primer annealing (primer)
(annealing sites) 40-60
(primer)
. Primer extension

DNA polymerase
3 (5 — » 3 extension)
3

68-72
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2.4.1 Nested PCR

(target DNA) 1

agarose gel electrophoresis

(nonspecific products)

Nested PCR 2
1 external primer
(DNA tem plate) 2
2 internal primer

2
(Somma and

Querci, 2006; Shi et al., 2010; and , 2536;

and , 2546)

27F, 1492R GC567F, 680R

(Eiler and Bertilsson, 2006; Messelh&dusser et al., 2010; Thongchankeaw et al, 2011)

2.4.2 Multiplex PCR

Multiplex PCR

agarose
gel electrophoresis Multiplex PCR
Multiplex PCR
(gene deletion) mutant alleles
(Somma and Querci, 2006; Shi et al., 2010; and
, 2536; and "1 , 2546)
Vibrio spp. 101-102 CFU/g

pre-enrichment 8 (Bej et al., 1999)



2.4.3 Reverse transcriptase PCR (RT-PCR)

(template)

in situ hybridization 10-100 1

Reverse transcriptase PCR (RT-PCR)

21

RT-PCR 2.3
(template) Reverse transcription cDNA
(complementary DNA) cDNA (template)
cDNA
agarose gel electrophoresis (Adrover et al.,
2010b)
Reverse transcription cDNA

ribonucléase

RT-PCR

(gene transcripts)

(Daavis et al., 1986; Berger and Kimmel, 1987; Shi et al., 2010;

and , 2536)
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1. RNA isolation l

RNA
2. cDNA synthesis
I Revers transcription
cDNA
3. PCR amplification
Specific primer
4. Gel electrophoresis PCR products
2.3 RT-PCR

Adrover et al. (2010a)
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2.5 PCR

Spectrophotometer 260 280

(Saulnier et al., 2009) High performance liquid chromatography (HPLC)

HPLC ion exchange column
HPLC
(internal
standard) (Hoshino et al., 1998; Ortiz et al., 1998)
Gel Electrophoresis
(agarose gel)
(polyacrylamide gel)
(DNA marker) ethidium bromide SYBR
Green
1-10
(Madden et al., 1989; Westermeier et al.,
2001; , 2545)
2.5.1 (Agarose Gel Electrophoresis)

2.4

10-500



2.4

2.3

23

Westermeier et al. (2001)

0.3

0.6

0.7

0.9

1.2

1.5

2.0

(% w/v) (kb)

1-20
0.8-10
0.5-7
0.4-6
0.2-3

0.1-2

Sambrook et al. (1989)

24



2.5.2
(acrylamide)
2.5
TEMED ammonium persulfate

(polymerization reaction)

GHj-CH
¢=0

fterylamwe

2.5

Westermeier et al. (2001)

cri?—H

CH

BIS

25

(Polyacrylamide Gel Electrophoresis)

(50-1,000 bp)
(polymerization reaction)

(bis-acrylamide)

1
2.4
CH?—CH-CH?—CH—CHg—CH—
¢=0 f ¢=0
Nrt? NH?
CH2
NH? ?
¢= 0 ¢=0 ¢=0
CH?— CH—CH?- «CH—1
Polyacryfemivi
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2.4

% Polyacrylamide gel (pb)
6 300-1,000
8 200-400
10 100-300

Bio-Rad. (2010)

2.6
2.6.1 Sequencing analysis
(single colony)
agarose gel electrophoresis
(Prakitchaiwattana et al, 2004; Thompson et al, 2004; Eiler and Bertilsson,
2006)
2.6.2 DNA banding pattern
Restriction
Fragment Length Polymorphism (RFLP) (Zhaoa et al, 2011) Random Amplified

Polymorphic DNA (RAPD) (Yang et al, 2008) Amplified Fragment Length Polymorphism
(AFLP) (Thompson et al., 2007b)

(single colony)



2.7
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PCR-DGGE

Denaturing Gradient Gel Electrophoresis

2.7.1 Denaturing Gradient Gel Electrophoresis (DGGE)

Denaturing Gradient Gel Electrophoresis (DGGE)

(dénaturant)

G-C
(D. Ercolini, 2004) DGGE
DGGE
DGGE
DGGE

GC clamp 5’ primer

high melting dom ain

PCR amplicon
polyacrylamide G-C

dénaturant (Muyzer

, 1993)
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2.7.2 DGGE
DGGE (Muyzer ,
1993)
(Ercolini , 2001b; 2002) (Cocolin , 2000;2001a)
DGGE 200 bp
500 bp (Muyzerand Smalla, 1998)
(non-culturable)
PCR-DGGE
! (Lee et al.,
2005) (Prakitchaiwattana et al., 2004)
RT-PCR-DGGE
(Mills et al., 2002)
(Bleve et al., 2003)
PCR-DGGE DGGE
7
G567F 680R
denaturing gradient (urea formamide) 45-70%
Vibrio
parahaemolyticus Vibrio harveyi , ,
(detection limit) 180 (Eiler and Bertilsson,
2006)
2 27F 1492R GC567F 680R

Vibrio harveyi, Vibrio parahaemolyticus, Vibrio
proteolyticus, Vibrio aestuarianus, Vibrio neptunius, Vibrio brasiliensis, Vibrio alginolfticus, Vibrio
tubiashii Vibrio sinaioensis

DGGE (Thongchankeaw et al., 2011)

PCR-DGGE Vibrio vulnificus '

pre-enrichment (detection limit)

IXio2CcFu/ pre-enrichment 5
PCR 1 CFU/ (Wang and Levin, 2006)

RT-PCR-DGGE Vibrio spp.



non culturable

Vibrio parahaemoiyticus

RT-PCR
rpoS ' (Coutard et al., 2005)
Vibrio spp. 7
Vibrio spp M

45-70%

(Eiler Bertilsson, 2006)
1472R PCR 1 PCR

Vibrio spp.

29

Vibrio parahaemoiyticus viable but
165-235 rDNA rpo5, tdhl tdh2

viable but non culturable

165-235 rDNA

Vibrio spp

GC567F 680R

denaturing gradient (urea formamide)

Vibrio spp.
Vibrio spp.
Nested PCR-DGGE 27F
GC567F 680R

PCR-DGGE

Vibrio harveyi, Vibrio parahaemoiyticus, Vibrio proteolyticus, Vibrio

aestuarianus, Vibrio neptunius, Vibrio brasiliensis, Vibrio hepatarius, Vibrio harveyi, Vibrio

alginolyticus, Vibrio tubiashii VibnO sinaloensis (Thongchankeaw et al., 2011)

PCR-DGGE

Cultural method

Vibrio spp.
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