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Rapid Isolation and Identification Method Based on Specific Gene
for Vibrio parahaemolyticus

WENG Shrqiang, ZHAO Yong, PAN Yingjie, LU Ying
(College of Food Science and T echnology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: Vibrio Parahaemolyticus is a frequent food— borne pathogen in marine environments. A
rapid isolation and identification method for Vibrio Parahaemolyticus was developed in this study
by combining an improved screening method with a second screening based on specific genes ( tlh
and tox R) . By using this method, 19 strains of Vibrio parahaemolyticus were isolated from
marine water, ooze and three marine products. Also, the 16STDNA from the isolated strains was
sequenced to validate the specificity. The results obtained by the specific tlh, toxR gene
identification method were consistent with that from 16S rDNA sequencing, shown that the
veracity of the identification method based on specific gene is 100% . Our results appeared that
the isolation and identification method based on specific genes for Vibrio parahaemolyticus is an
efficient and rapid method, which has high specificity and is timesaving, only need 3 days. It
would be high potential application in the field of risk assessment of food-borne pathogens and of
the large scale detection researches.

Key words: Vibrio parahaemolyticus, specific gene, tlh, toxR, identification

:2010- 05 22
“ ” ( 2008BA D94B09) ; (09YZ274) ;
(J50704)
* : (197t), ,
Email: y lu@ shou. edu. en



418 £ % b5 42 #H B K F R %30 %
( Vibrio p arahaemolyticus, er : Eppendorf , UVP
V. parahaemolyticus  Vp) EC3 : uvp , Eppendorf AG
, , PCR : Intersecince
: ", 1.2
: 1.2.1 &liEoHINE D &7k 25
(23 , mlL 25 g, 225 mL. APW ,
37 C ;
, 25 g, , 225
(4 , mL APW , (Stomacher
, ) 2 min( 6 /s
37 C
, 2 3 ¢/dL NaCL  TCBS
,37C T CBS

, 5~7d
PCR
tlh toxR [5_7],
PCR , tlh
(TLH),
, tlh
) PCR
toxR
s toxR
[8] ,
tlh toxR 2
1 MHE T
1.1
AT CC 33846,
2009 6
, 2009 5
; : (APW)
(TCBS) (TSA)
(TSB), (TSI) )
TaqDNA TAKARA ,D2000 DN A
Ladder M arker ; : Stomach-

3 o/dL NaCl TSA

1.2.2 3 mEbMiRE®G LT 3 g/dL
NaCl TSI , TSI
PCR tlh  toxR
s tlh toxR 2
16S rDNA
1) TSI 3 ¢/dL NaCl TSA
3 g/ dL. NaCl TSI (
: ),37 C :
2) DNA DNA
s 3 ¢/ dL. NaCl TSI
100 PL 3 ¢/dL , 10
000 ¢ 10 min, 100
BT NaOH (50 mmol/L), 100 C
10 min 50 UL ) 8 UL Tris
HCI(1 mol/ L, pH 7. 0) pH 10000 g
10 min, ( DNA )- 20 C
3) tlh toxR PCR
PCR 1, 2 tlh toxR 2
PCR 1 g/dL
16S rDNA ,
NCBI , MEGA4
19 9 2
16S rDNA
2 #X 5547
2.1
T CBS 28

) TSA



%34

FHERE ATRFHEARGI S ol RE R H)H LD 419

1 tlh toxR
Tab.1 Oligonucleotide primers of ¢/ gene and toxR gene

(543)

(bp)
AAAGCAGATTAT
th Bt oo\ GAAGCACTG 450
Retlh GCTACTTTCTAGCA
t TTTTCT CT GC
GTCTTCTGACGCAA
toxR  toxR F1 TCGTTG 368
toxit R ATACGAGT GGTTGCT
ox GTCATG
2 tlh toxR PCR
Tab.2 Amplification profiles of PCR
94 C, 94 C, 55 C, 72 C,
tlh 5 min 1 min 45 s 1 min 30
94 C, 94°C, 57°C, 72°%C,
tox R 5 min 1 min .5min 1 5min 20
2.1.1 TSIRXIELE 28 TSI
, 23 ,
, , 23
PCR
2.1.2 tlh toxR AB & PCR ¥ 384 % 23
tlh 1
1 , 19 450 bp
R tlh
s 19 tlh
19 tlh tox R
PCR , 19 368 bp
( 2),
toxR

M1 2 34 S 6 78 91011121314 1516

— S - = w— — - —

M 1 2 1718:19 20 212223 24 25 -

M: D2000 DNA Marker; 1: ;o2
AT CC 33846; 325:
1 PR tlh
Fig.1 PCR profiles of tth gene of suspectable strains i

solated from samples

(M1 23456789101112131415161718192021

M: 100 DNA ladder; 1: ;2 ATCC
33846; 325:
2 PR toxR
Fig.2 PCR profiles of toxR gene of suspectable strains
2.1.3 16S rDNA A 5 I 4E tlh tox R
19 , 19
16S rDNA,
, 19
99% ~ 100% 19 11
16S rDNA MEGA 4
( 3).
19
, 19 tlth  toxR
3 % &
, 7d , ;
, Ying
Bu Kim ' 373
PCR , 47
, PCR
, PCR
GB/T 4789. F2008
PCR
(3 g/dL NaCl
TCBS) .
tlh  toxR 2 PCR



420 & % 5 £ H B K F R %30 &
2 2 2 2 ,
100%,
82.6% tlh tox R R
S2
V.parahaemolyticus ATCC17802(X74720.1)

V.parahaemolyticus RIMD22106(BA000031.2)
L4

G1

N5

L2

N2

— G4

35— N1

X2

V.parahaemolyticus Vp27(AF388389.1)
— V.harveyi HG8(FN554615.2)

67 “— V. harveyi EHR1(AY332401.1)
Vovuinificus ATCC 27562T(X74726.1)
— V.damsela ATCC 33539T(X74700.1)
87— V.hollisae ATCC 33564T(X74707.1)
V.mimicus ATCC 33653T(X74713.1)
— E.coli ATCC 25922(X60724.1)

99— S.typhimurium Stm1(STU90316)

43

47

64

89

99

72

:GFG5,NFN6,SES2, XFX2 LFL4
Bootstrap( 1000 )
3 MEGA4 19 16S rDNA
Fig. 3 Phylogenetic tree of the 19 isolated strains structure by MEGA4

19 s Gen Bank ; GenBank s

2tlh gyrB , (

FEA A

)
PCR 7d

Fla toxR

(tdh) - 3d

[10]

tlh
2 PCR

tlh , 16S rD-

tlh toxR 2

I RE
v ¥

L |[EHAEAREE

4
Fig. 4
method in our study

R th R EEE|

PCRJj %

PCR

Flow chart of conventional isolation and PCR



%3 FHERE ATRFHEARGI S ol RE R H)H LD 421

(References):

[ 1] YiCheng Su, Chengchu Liu. Vibrio Parahaemolyticus: a concern of seafood safety [ J]]. Food Microbiology, 2007, 24
(6):549- 558.

[ 2] , s . [J]. , 2001, 20(2):80- 86.

Tao Baoc hua, Hu Chao qun, Wu Wei. Studies on pathogenetic biology of vibriosisoccurring in penaeus monodon| J].
Tropic Oceanology, 2001, 20(2): 80— 86.(in Chinese)

[ 3] , . [J]. , 2001, §(3):89- 93.

Wu Hou bo, Pan Jirr pei. Progress in studies of vibriosis in aquaculture J]. Joumal of Fishery Sciences of China, 2001, 8
(3):89- 93. (in Chinese)

[ 4] Belkin, Colwell. Oceans and health: pathogens in the marine environment[ M]. New York:Springer, 2005, 277- 295.

[ 5] Zhang XH, Austin B. Haemolysins in vibrio species| J| . Journal of Applied Microbiology, 2005, 98(5):1011- 1019.

[ 6] s . PCR [J]. , 2009, 37(15): 6909 - 6910, 6913.
Wang Hao, Sun Xiac hong. Rapid detection of vibrio parahaemolyticus in aquatic products by PCR technology[J]. Joumal
of Anhui Agricultural Sciences, 2009, 37(15): 6909- 6910, 6913. (in Chinese)

[ 7] Kim YB, Okuda J, Matsumoto C, et al. Identification of Vibrio p arahaemolyticus strains at the species level by PCR tar
geted to the toxR gene[J]. Journmal of Clinical Microbiology, 1999, 37(4), 1173- 1177.

[ 8] LinZ, Kumagai K, Baba K, et al. Vibrio parahaemolyticus has a homolog of the Vibrio cholerae toxRS operon that me
diates environmentally induced regulation of the thermostable direct hemolysin gene[ J]. Journal of Bacteriology, 1993,
175(12) :3844— 3855.

[ 91 Bej A, Patterson D, Brasher C, et al. Detection of total and hemolysir producing Vibrio parahaemolyticus in shellfish o
sing multiplex PCR amplification of ¢/, tdh and trh| J]. Journal of Microbiological Methods, 1999, 36(3) :215- 225.

[ 10] s . PCR [J]. , 2009, 28(3):397- 402.

WANG Na, TAO Yan. Establishment of a multiplex PCR for detection of three types of pathogen in aquatic foods[ J] .
Journal of Food Science and Biotechnology, 2009, 28(3): 397- 402.(in Chinese)



