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Development of SYBR Green-Based I Real-time Quantitative PCR for Detection of Vibrio parahaemolyticus

ZHANG Xiao-jun, CHEN Li, Bl Ke-ran, QIN Lei, QIN Guo-min

Abstract: The gyrB gene, which encodes the B subunit protein of DNA gyrase, is a single copy gene and has conserved regions
for PCR primers. A pair of specific primers target to the gyrB gene of V. parahaemolyticus was designed, and a SYBR green I-
based real-time PCR for V. parahaemolyticus detection was established. The PCR primers could amplify 285-bp gene fragment
from chromosomal DNA of V. parahaemolyticus, and no positive reaction was detected in 8 other pathogenic bacteria using
conventional PCR. In addition, the results of melting curve analysis showed only a specific peak with a melting temperature (Tm)
of 90 C, and no primer-dimers peak was observed. These findings indicated that the PCR primers had high specificity. Both
geometric growth and plateau phases were observed in PCR amplification curves. Analysis of standard curves revealed excellent
correlation between the number of copies (in the range of 2.06 X 108 t0 2.06 X 10%) and PCR threshold cycle (C:) with a correlation
coefficient of 0.992 (R? =0.992). It took only 4—5 h (from nucleic acid extraction to analysis of results) to detect samples by
the method. Therefore, SYBR green-based I real-time PCR had the advantages of higher sensitivity and ease of operation over
traditional methods and could be used for inspection and quarantine of import and export commaodities, food safety detection,
and diagnostic studies and molecular epidemic survey of aquatic animal diseases caused by V. parahaemolyticus.

Key words: Vibrio parahaemolyticus; gyrB gene: SYBR green I; real-time PCR

S S941 CERFR IR : A X FEHS: 1002-6630(2012)08-0203-04

2012, Vol. 33, No. 08 203

222005, China)

FIlV I3 (Vibrio parahaemolyticus) 5. 7E 1950 £E4E
H AR B T & A B b 82 1 vh 2y B 3Rk A, 2 et
A2 EEmphE, AR, P, EE. BE.
ZE. 2. SR, Frnd. &S50, BED,
Bvucs. FOjew. sV At AR T R
WEYP R K . RINZ ) 2 AR T S i
SRR TR g 7= o, 2 P E K

Wk H 1. 2011-04-07

PRIRI SN YR R A, RS A R B DA
Tl K 7 Sy P G S o -4, A K R AR .
PEIEFE S IE 1 2> 78R, BESUIT AR Al i, PRk H.
o S 1 S R0 D I B R AGT D T, xR R
Xl L I R 2 e Y K 1% T 5 R B 2K 7 B A 50 [ PR
M2 W, HAT R SR

gyrB K 4 i 1) J& M — BE V5 3 DNA TUBIRE) 9

BB IUH : ITIRE K = UL R H (PJ2010-58); A #E T RHCMOGIH (CG1134); VI HAARHA R 1 H (BK2009163)

P& Wi

SRIEF (1969 —), Lo, #f, Mk, EENFAGZWIN E SO0 Y 05T E-mail: zxj9307@163.com



204 2012, \Vol. 33, No. 08 =1

il =

XDl

A EE—— DNA R JERFY B WA AL B 1, Yamamoto
ZF011995 A=Y T HHIE FH 5 [ mT IAVE 22 5 2% [ B P AN o 24 [
B 0 3 e A gy B IR, R B A1 4 T
FRUEAT U B A AL S ). gyrB EERE EIA LR DNA 5
DA = R S | P 1§ R S TR E W X2
WA, HAwIFRAGEE RN (polymerase chain
reaction, PCR)SI#HI{RF XK, SYBR Green [ &—
Tl 55 4UEE DNA 455 KOG SOG4 EL, 5 XU DNA 454
Ja, FAOE ORI, H AL 6 B 34 n 5 XUEE DNA
PR 2, MAB AT SYBR Green T ZLl4y
TASRIHEATIRCAE 5, M IRUEZE6E 5 RS
PCR P~y noe 4 [F)20, PR mT DU 9615 5 A U
SN AR B AR AE B WUE DN A B8 A 5256 DL 4 i
gyrB FEEGFEFEIN, #37 SYBR Green [ SZi) 5% & PCR
G D0 s B 1 v, L S 6 U S T VAR
PR R BURE S KRR L, SR I R I
A7 25 BB 16 7 7 .

1 MEETE

11 PR AR K 5Bk
AR W IS 2 B YL R OE o W T A B R
Ip3 PL G VR N R 4 AF R =P AR TR T R A I
(V.anguillarum). WG ICHREE(V.harveyi). 3 A fylE
(V.damselae). £ JliE I (V.ichthyoenteri). i Q5K
(V.aestuarianus). AXTEFINE (V.penaeicida). SR EESH
filu TR (Aeromonas salmonicida) & 5% {#4£ [X; 1% (Edwardsiella
tarda) 37> & FgK M, BHARSK SIRAT
71 GenBank _E 3R 45 I 5B e LA AN B 1) gyrB 3t
[A ) DNA 541, % DNA Star #AFHEAT RIUEIE 47,
if 2 A B L SR R P PR S At R R TR S 1 R
Bt AHAEYEAE Primer 5.0 RHZAR ST A BE R I
S IS S EA I 5 4. vp-gyrB-F: CGG CGT GGG
TGT TTC GGT AGT: vp-gyrB-R: TCC GCT TCG CGC
TCA TCA ATA, th BiBAEY) TR A E A K.
12 A GBI DNA $2HUA gyrB bRt ORLF i d
PR AR DNA % Filg g8 BE R ARG R A
PR NEAN R FE K 41 DNA SR A & ik 5 v i .
PL60uL N AR RS 1 sl gk gyrB LK, K
AR RSB XWFHKK 43.2uL. 10 X PCR 22/ 6 uL .
MgClz(25mmol/L)4.8ulL. 4 X dNTP B & 1.2uL. vp-
gyrB-F flvp-gyrB-R 5[#)% 0.6 uL. Tag DNA X5
(5U/uL)0.6uL. #iti DNA 3uL; PCR RN 44N
94°C Az ¥t 3min, 94°CAEYE 20s. 55°CH M 20s. 72°C
ZEAH 155, 35 MEI, AR5 72°CHhH S5min; IfIEREEE
Jeg Lk AS I JE B4R TR R A 6] £ 7= 1 UNIQ-10
FE3C DNA B [AICA G FH % PCR F=4E A7 el &l
b, ¥l glith i gyrB S PCR =4, FIH K&

AW A F A PMDL8T BARREATIE 8, %8 3h, &
P50 B 5 R e P e N K AT B DHS o JB 32 A5 4 i
IRAT AT 100 pg/mL 2R A 2 1 LB ~PAREAT W 1 B0
%, BENLHEI 15 AN A B AT RV PCR %8, LAl
UEA PHAE PO o 2 ANBAPE v B Bl AE ) TR R AR A
A AR UNTQ-10 A3 2 TR /) dt il B2 1 771 & B U R
FA R R 8 1 3 AT G B JR A 158, AR 0 T o o 7 251
Wb A= TETOR i DNA 3 DUE, 1B M ARHFSTY
s 1 BH 1 BE A

1.3 EIAIMYLE SYBR Green [ 2456 RT-PCR #:ill J5 v:
) 3 3T

131 RMNARRMA

AL D IR B 4 0.1~0.5 u L (10 umol/L) LARA 5
BN R AR 5 R i s Ak KR (55~62°C), I
Bio-Rad iQ5 Optical System Software &% 4347 %4k 247
PAF3 B85 /N CoAE I BLAE R h 26 b A= A ARy e PR U
AR FE .
132 sEabrAE M2 dar

AR BT () PMD18-gyrB T4 JFokiAE il v i 5K
SEEBRE S, 0 EARUE AT 10 5B EERRE, LR
6 MBEEE, R LT 5 PCR SN 4S5 6 FE Ak
HEAN IR CoAl o LAVTRLHS DUECH BEAR KR . CofH M P ARFE,
FET ORI DU 1 Co RS B 6 2R 0 b v il 2k
14  SYBR Green 1 %2 RT-PCR I & 5K 8 5 1% )
IR ANAH

KO VUL R EUR . IR s i A5 i
di, G R ERAE UL A 4 2R AR R OK R B e T
N G s 1 I3 Jm BEAT W I, FJE M A R e
B DNA, % Bk 5 VLT %606 PCR KL Jl i £
v PRI 18 it e S Co B B S Mt it 22 0047 &5 A H I

2 RS54
21 SR AR

M 12345680910

2000bp
1000b

285bp

M.DL2000; 1. 2. @I MINE; 3~10. P
(233 A NG . W TGN . SN . fAipiE i .
WV AR . AR AR ICR) .
1 58RERgR
Fig.1 Specificity of primers



X Bkl

86iltl=

2012, Vol. 33, No. 08 205

UL vp-gyrB-F F1vp-gyrB-R 514, i @y i o
(2 k) B89N . M ERINE . S5 NIl . i
W TSR RO IR ORGSR e e % A A
G PR DNA HEATH AL PCR 78, 45 AN 2 BRIl
SBT3 H /N A 285bp 1 H R A B, T4t 8 R
WA IR A R, 4l SR W S50 B FH 1) 5 1 HAT
S PRI S I (1 1) o
22 EERE S H

PMD18-gyrB J& A H 41 ok 22 4 ot FEvhill e, H
JUEMRE Ry 66ng/ wL, KR B gl B K 5 L A
TF R4 FORL I F2 VLKA 2.06 X 102, 1% 7 20 Jie ki A R il
2.06 X 108 1 Ky i S AR UE R IR AT -
23 RMNAREAE

20pL R AR RELFE XA K 8.6 uL. SYBR Green [
Hotstar Fluo-PCR mix(_ i EY) TRERA A W 2E/) 10u L.
IER G4 0.200 1oL SrAEBHTESR; & &8 PCR &
N4t 94°C. 4min, 94°C. 30s, 60°C. 30s, 72°C.
30s, HE{T 45 MEH. PMD18-gyrB ik A 5 41 5 ki 4
2.06 X 108~2.06 X 10° #% VUK [l (1) 5€ & PCR, JL4 14
M2k St T PCR 4RO KB BORIE S B (K 2) .

100 | e ———
4
2 s ! fﬁ
= 10
® f
1
0 10 20 30 40 50
C

Bl 2 SYBR Green I sEBfsE®& PCR ¥ i ghak
Fig.2 Amplification curves of SYBR green I-based real-time PCR
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Fig.3 Standard curves of SYBR green I-based real-time PCR

DA 5 1) B 95 it 9K RT-PCR S AR 5% 74> 10
135 Hofs FSE 6 R ) 52 S b S R AT RS, S N TR B DL
IR R EUE S CoAEXT R C R I SmAs e (K 3). 45
REIR, Bl bR e B2 4E 2.09~108~2.0° X 10° # I

Bz (A CAEAHZE LIS, fFEEEPCRICEY
EUHE DB Z MR R, MISE RN 0.992, HE%
21— 2.597, #FE N 33.199, B HMAEHE IS Cl
FILPETTRE R Co=— 2.597X + 33.199. {EXJFE AT A I
I, ARG L CoERIZR I 7 R n] LLSRAFZAFE B DNA $5 U1K,
25  B65E B PCR VR Hh 2k

FIFA AR 4 B 5 1M 50 RT-PCR W AR R4 6 A
10 13 K6 R B ¥ PMD18-gyrB 3 PR 7 241 Sk kAT 40 I,
gh ORI MR 23 A L AYE R, TofH0 90°C, &
BH S N 3ok B v A IR S R S R ) SR AR (18] 4) .
26 K7 RO TSR AR S RS

55 60 65 70 75 80 8 90 95
WEIc
B4 SYBR Green I SZhfRE& PCR %R Hi2k
Fig.4 Melting curves of SYBR green I -based real-time PCR

R AHIF 57 2 57 (0 @35 1. 91 % SYBR Green 1 SZIFE
HPCR Jivk, XU, FRAU. FEXEF, 2@
I AE N T B ) 4 Bl = S EAT RS, PCR I CfH Y
DNA # DUz e i WK 5. &R oK, B
FENh CofE N 24.73, H.DNA $ 01%00 1.832 X 103, #
2T CABETE 24.87, H: DNA # 1%k 1.61 X 108,
FEXFUF CoflifE 23.38, H DNA # DI%h 6.02 X 103, 2%
il CoffE 25.16, H:DNA $J1%0k 1.25 X 103, 44
N TG RE S Y BB M e N, S5 R, 1% %6 PCR
T3 V2 AT e 1

26

24

2| \\.\

20 + \3\
16t 4
14F S
12+ ™~

DNA 5 DUECH % Hff
El5 SYBR Green I SEBIER PCR RN ML
Fig.5 Detection curves of SYBR green I -based real-time quantitative
PCR for samples

3 W #
B T AE A BRI R %, T B A R A



206 2012, Vol. 33, No. 08

86iltl=

XDl

W AW LBk Z, W% PCR
(arbitrarily primed PCR, APPCR)U. Jiky4% Hi vk (pulsed
field gelelectrophoresis, PFGE)EB, FEK{h 4%, PCR
E NI N s AN S T AN R (P K VSV ) W AP ) A
BV ISR R, H PCR R (0 40 5L X 24 thh,
tdh. trh. gyrB fil toxR %6119, Bej ZEMFF K T LL thh,
tdh /% trh g $E3E R 1) 22 55 PCR FH KA I DL 2K 5 o (1 )
WM, SmeRSE2IREL tih, tdh & trh S #E 2
FENE T P R PR IR EE (1) 2 B PCR AL . AR, R
o PER tdh F1trih KR RAR D 7 g i 2k 510 PR EE 2 B ik
H L, JF H tdh Rl trh JERERAS & s — IR, T gyrB
R PR AT R L I p ol S, i HL Ry B4 DR A
I, AWFFUILERE gyrB i ERIAE 1 i I PR DU R
MR, i PCR R S 45 KW, 519(vp-
gyrB-F Al vp-gyrB-R) O Bk il i) il 5K g o] 47 58
KNy 285bp FIFEDE A0, S 7K 72 Sl 4 A T A T (5
B MG . S8 NN . Al iy . I
ICER AR IR SRR 3% 0 B P % 02 BB AR G ) (A
D35 5B S B, U B A S | X R i g B B AT R )
RESEPE, AT TR A IR 2 R B A . £
v 22 ARSI B2 TR | RS PR K P Bl e RS W S 4y TR
RESEE

AR R MR 56 8 B PCREIAR, [E N4
WA HRIE . Blackstone Z1314 37 T 1 T Taq Man
BRAEF P I  EAI tdh FR I T S Y S PCR T
Wy SRR AFEUAREYE gyrB JE DR A B RTE  1 S 1)
LA Taq Man FREF 7 T — ol Sk il 3 1 5K e (1)
Jiik e ARSI EA MR ) SYBR Green [ SEH
&8 PCR TS Taqg Man #86HEA LG, #R1Ef
ANTERITE B T INRET, K7 SYBR Green 1T jx
IR I G RS DAL & () DNA; - 559538 PCR A
[, SYBR Green I PCR ¥ #8525, nJ LA E XA
AT T, T E AR, R PR E 7 PCR
SV SE R TR B 4~5h, R i cycler iQ5 ZHiE YT
T PCR ¢ 1k al LLHEAT 96 AN 0 s il A I, AR
FUE RSO % . RBE R, HESML.

H1$ SYBR Green 1 L7 (XU DNA #4i &, A
W 514 AR Pk R A DL AR e (AT 3 )
S PR BHYE 2 5% i g SRS PE . 2 RURHE S o
i PCR K 25 R A M i, b i it 26 D e v] LA )

fifisg PCR AEBJLBI =9 AL Ak, Miifd 2z &
GEHL. ARHTSTI PMD18-gyrB K& A 40 JFURL K A AL
P i ge 38 A L AN, Toflh 90°C, KRR
RERR R I AR S Ry R 51 R Ak

2% WK -

[ SKERE, R, [AE, 55, LRI a5 g i e 24
R[] #5517, 2009, 40(5): 654-661.

[21  ERAE, RER, B, S U0 R s A M 1 4 S
Y SE[I). TR, 2010, 29(5): 560-566.

Bl AR, HEEY. KIEMIlE RIS 1], K725, 1998, 22(4): 29-
30.

[ skaIER, £, sKEN, 5 RLOJUFLBN R ORI ] BV
I, 2001, 20(2): 193-199.

[5] YAMAMOTO S, HARAYAMA S. PCR amplification and direct se-
quencing of gyrB genes with universal primers and their application to
the detection and taxomonic analysis of Pseudomonas putida strains[J].
Appl Environ Microbiol, 1995, 61(3): 1104-1109.

[6] VENKATESWARAN K, DOHMOTO N, HARAYAMA S. Cloning
and nucleotide sequence of the gyrB gene of Vibrio parahaemolyticus
and its application in detection of this pathogen in shrimp[J]. Appl
Environ Microbiol, 1998, 64(2): 681-687.

[71 MARSHALL S, CLARK C, WANG G, et al. Comparison of molecular
methods of typing Vibrio parahaemolytius[J]. J Clin Microbiol, 1999,
37(8): 2473-2478.

[8] MATSUMOTO C, OKUDA J, ISHIBASHI M, et al. Pandemic spread
of an O3:K6 clone of Vibrio parahaemolyticus and emergence of related
strains evidenced by arbitrarily primed PCR and toxRS sequence analyses
[J]. J Clin Microbiol, 2000, 38(2): 578-585.

[9] PEACOCK S J, SILVA G D I, JUSTICE A, et al. Comparison of
multilocus sequence typing and pulsed-field gel electrophoresis as tools
for typing staphylococcus aureus isolates in a microepidemiological
setting[J]. J Clin Microbiol, 2002, 40(10): 3764-3770.

[10] GOOCHJA, DEPAOLAR A, KAYSMER C A, etal. Evaluation of two
direc plating methods using nonoradio active probes for enumeration of
Vibrio parahaemolyticus in oysters [J]. Appl and Environ Microbiol,
2001, 67(2): 721-724.

[11]] BEJAK, PATTERSON D P, BRASHER C W. Detection of total and
hemolysin-producing Vibrio parahaemolyticus in shellfish using multi-
plex PCR amplification of tl, tdh and trh[J]. J Microbiol Methods,
1999, 36(3): 215-225.

[12]  BEWRAR, B, K, &5 A LSRR 1 £ 1 PCR AT, & dFt
2%, 2006, 27(10): 445-446.

[13] BLACKSTONE G M, NOALSMXN J L, VIEKERY M C, et al.
Detection of pathogenic Vibrio parahaemolyticus in oyster enrichments
by real time PCR[J]. J Microbiol Methods, 2003, 53(2): 149-155.

[14]  REOZE, ¥ s, TR FEET Tag Man #8411 Real-time PCR
AR R ) LSBT [J]. 40244, 2005, 45(4): 638-642.



