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Abstract: Objective: The study developed a SYBR Green I real time quantitative PCR for Vibrio parahaemolyticus
(VP). Method: According to genome sequences within toxR of VP published in GenBank, a pair of primers was designed
by primer6.0. The reaction conditions, sensitivity and specificity of the method were optimized and evaluated. The method
was also applied to clinical samples. Result: It was shown that the optimal primer concentration was 0.2 umol/L. The
results also demonstrated that standard curve established was shown a fine linear relationship between threshold cycle
and template concentration. The correlation coefficient R* was 0.996, the efficiency of amplification in E was close to
100%, the dissolution curves were specific and the minimum detectable amount was 2.14 copies. This method has better
specificity and reproducibility. The coincidence rate was 100% when compared the results to routine separation and
assay method. Conclusion: A SYBR Green 1 fluorescent quantitative PCR for detecting toxR gene of VP was devel-
noped which could be very useful for identification and inspection of VP from fishery product in import and export.
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Jt5E B PCR E 4 s S A T4 Vel (HERET
TEXT 514 B R B v AV B KRB0 . SYBR Green
I 4Rl FIH SYBR Green 1 % 64ekl 5 XU DNA 4y
T A5G RO RSG5 =g, DAY 5 1
BRI (Tm)Rf 5 PCR B E—1k, HALSE
T BRWITARACTOCIRES, Tridod AR, #
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ABI 9300 ] PCR 1% BG4 R4, 3k EH
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P2 40 DNA HEEURA) £ (TaKaRa Code: DV810A)
A SYBR Green I %)% & PCR M iR 7 & (SYBR”
Premix DimerEraser™), W H KiEE4W TREARA
#]; DNA Mark(MD101-01), 4 H KRR AL )
HIRAH

2.1.3. S5 &R

Zf GenBank LKFEMN] VP 1) toxR H:[H 75
(AB300869.1), N primer2.0 it —xH4r S LS4,
VP PCR #"#8 Fr BEK/N R 208 bp, HI B 524k
HHRAT G R S1F50F:

VP(ToxR)F1: 5°-CGAAAGCCGTATACTCCTGA-
TG-3

VP(ToxR)R1: 5’-GAGTTGATAGCCTCGTTTTG-
GA-3’
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KRN

1 VP MR B 3.5%0 & Aok, T RE
7% 18~24 hJ5, H Takara [F14H R DNA {55 G A
14 DNA BEAREW, #7962 & PCR ¥ 3. VAR
%N 25uL, EAKUIF: SYBR® Premix Ex Tagq™(2x)
12.5 ul, ROX Reference Dye(50%)0.5 ul, 5 umol/L )
RS54 1 ul, ddH,O 8 pL, DNA Bi#i 2 uL.
PR 95 CHIARE 30s; 95°CASME 55, 60°CiE
K 31's, FE¥R 40 VR, 7E 60°CIBK 31 s AR NS
Ty IFAE RIRY I SRAT SN 60°C~95°C I Rl i i 2
. BUPCR § 8474 5 uL HEAT BTG HE(2%) Bk AS:
MEia e
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WHZ TR B AR B R EE AR 5, AR R
25 ul
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PCR [ S5 W1 F

SYBR" Premix Ex Tag™(2x) 12.5 pul

ROX Reference Dye(50%) 0.5 pl

DNA #5#i 2 pl

VP LiE51%) 5 pmol/L 437124 2 ul, 1.5 ul, 1 pl
F10.5 ul, FIPILHREE 5514 0.4 pmol/L, 0.3 pmol/L,
0.2 umol/L 1 0.1 umol/L, FiF5|¥F L5149, F
R KF AR E
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A JE 1IN 60°C~95°C AR Hh 28 D 1% .

2.2.4. RYERD

B 37°CH59% 18h (1) VP W, H 0.85%4:FEER K
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Ut 5 B PCR AR RIEATHG I, LABG IR BT B N7 ) VR
il VP (1) R AR
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IR RLA AT 4 AT 5 8 B PCR AN, LABSHIE )y
X VPRI

2.2.6. REMME

IR UL R R A %O EE PCR K
JRiAA Z2 AR TR (B 7 R T A il A R, a2
=20°CHRAE, B HBUEEE, A RIS
VP DNA AR, $M8 e B Sk AR AT € & PCR
W, R 48 R0 R s BT ST AR A — N TR P )

2.2.7. 5&if PCR #HITHR

¥ VP %Ok & PCR M5 HA T VP il
PCR ¥ 3, ¥ HifA &% 25 uL, {UH5 2 pLVP DNA #
#, 10 x PCR Buffer 2.5 uL, 2.5 mM dNTP 1 uL, 25
mM MgCL, 2 uL, 20 uM [ L RUF5149% 0.5 uL, 5
U/uL Taq 0.5 L, A @AEFEMNBAK. Bk xRk

Copyright © 2013 Hanspub

8 94 CTIAZE S min; 95°C, 455, 56 CiE-k 455,
72°CHEAH 60 s, 35 AMEH G 72°CIEM 10 min. K¢
JeE R PCR N4, BUS ul #HATERFE(2.5%)H
TR AR R, i R

2.2.7. IEFRELF

BEOA G, SRR, IS M. FaER.
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TERIEE & PCR AR RF, IIAM VP LT
SN E N 0.4 wmol/L A 52 I8 FrO ¥ it pb 28 ] L 21
R Y B (LB 1) M = RARILE 1(b)): &HRE
4 0.3 pumol/L B ARG M AERE RS L 1(c))
AR 1(d)): Z9KRFEN 0.2 pmol/L 434 i
LT AR T B OLE 1)L —BIE(LE 1(D);
URIE N 0.1 pmol/L B AR TCARRE S E S A e = 5%
A, BRI R R F) 1070 cfu/ml, EJ 21.4 cfu/25 pl
AR, Rl REEBAROLE 1(g)ME 1(h)). e i
FESI I EE Y 0.2 pmol/L.
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SR, @AL VP 9 5E & PCR RN A R
B TTIAS] 1.5 x 107 cfu/ml, Bl 2.14 cfu/25 ul £ %,
IR R R, WA 1(e)s B 1(D)-
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10 fir.
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Figure 1. Optimization of various primer concentrations: (a), (c), (), (g) are amplification plots at primer concentrations of 0.4, 0.3, 0.2 and
0.1 pmol/L respectively. (b), (d), (f), (h) are melting curves at primer concentrations of 0.4, 0.3, 0.2 and 0.1 pmol/L respectively. The amplifi-
cation plots (a), (c), (e), (g) shown from left to right and the melting curves (b), (d), (f), (h) shown from up to down are the curves of decreas-
ing concentrations of VP from 1.5 x 107" cfu/ml to 1.5 x 107 cfu/ml of the template in a serial 10 - fold dilution.
B 1. RESIHRERRE: (), (v @M@ARESIMRETER VP RXEER PCR IMELER; (b). (@), (HF(D)
ATESIMARETH VP RAEE PCR i AR, ERTE #ihk) VP R ERRE (1.5 x 107" cfu/ml E] 1.5 x 107 cfu/ml)
$RENEY DNA #ERRASY LR .

. NE 3 ATLLER], £ 36 4~ CT W4T 2 & PCR
frl, LA VP FRERE RS DI Oy X B CT A
MY HZHbrE 2, HAKRE R K 0.99, A
BT IR R
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H VP 51 ¢ e & PCR ORI &I i 9k
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Copyright © 2013 Hanspub



9678 B PCR FAS I VA 1L 5B 77 V6 ) 2 S 5 9028 I

Figure 2. Sensitivity of traditional PCR: M 100 bp DNA ladder; 1
to 6 are results of decreasing concentrations of VP at 1.5 x 107", 1.5
x107%,1.5x107,1.5 x 107, 1.5 x 10° and 1.5 x 10™° cfu/ml,
respectively, 7 Blank control; NG Negative control

2. VP &iE PCR RBEHMEER: M J3 100bp DNA Marker,
B 1~6 J9 VP ERA R A ERRE S BI 1.5 x 107 cfu/ml,
1.5 x 107 cfu/ml, 1.5 x 107, 1.5 x 107*, 1.5 x 10, 1.5 x 10 cfu/ml,
7 RZ=EMMR, NG IR

36 Standard Curve

32
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Figure 3. Standard curve for real time PCR of VP
3. VP SLBI3EEE B PCR i #A0tREdhLk

3.7. IR

F1%¢ 6 € B PCR[FJ IR AN EE ARy fh L
sefh, W, HEE. BEENIRSE 100 AES, 45
FNHE O A 2 4y VP BAYE, AHE T R bk
14y VPR, RIS RS H AT ) B e AR
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Figure 4. Specificity for real time PCR of VP: (a) Amplification plots
of VP and other control strains; (b) Melting curves of VP and other
control strains. 1: Vibrio parahaemolyticus; 2: Vibrio alginolyticus;
3: V. cholera; 4: Vibrio metschnikovii; 5: salmonella; 6: Citro bacter
B 4. FRMEUE: @Fb)F 1A VP NI ERARHGER,
2~6 FAEFME. BEIINE. ERINE. PIIKE.

MGERAT R RV B4R

SEA s ARSI IS T DA ARSI A [ %22 D X 4 7
N2 RN, KRR TR

4. i

H A AR E A I S R )98 PCR Al A
FE N TagMan FREFFRICE LI TR, 2T VEEREL
i1 7 2 BT TagMan $REE, & BUSCA L 5, 1A SYBR
Green 1 ¥BHPT71EH T 837 2¢ 6 PCR Al B L 5K
R AR WARTE, 1207 E R4S, WA, R
— PG T /AN R FIAEE DNA 456 49kt 500
DNA 4G )5, HIOURRIE M, H IG5 3G m
55X DNA HHERIE . X — PR L T4 4
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2179 497 nm, KSR KLY 520 nm. {E PCR Jx
Mk Z N, MG E SYBR %64k, SYBR %64
BHRF BN DNA WEEfE, RFZAES, A
BNEEF ) SYBR Qb oy 7 A2 RS 765,
NI ARAIE 2 Y6 A5 5 I35 N5 PCR P24 i3 n 5¢ 4 [F)
. SYBR Green I 7EA% R SZ £ I 75 TG 1R 2410 A4,
EEITA X DNA M, A Y ARCA [F
FEnlE ], @ AYELE, BATRSAE B, R
YRR LA R XUEE DNA 18 S5 5T, i I A
4 B o] LA S8 - A 51 4 B Ak, DRI AT RA
X o AEAE S PR 3, R R a5 ) 1 R PR
ERE =R o A, BT —A PCR F=#mr LS
AN TFHIGRLEE S, R SYBR Green T FIG R B
FEAR T, T H e ANE 26 AR B0 L 1 EB.
A 5935 TaqMan FR-4HZEAH L, HJ5 9258 0 i,
HFAE SYBR Green 1 & SIEAW A I 51 AIFFM
FEGER AT LA T, AR, 11 HIGA0E B i B
BUPRED; 508 PCR ML, BN, R A
VP, FllREER T 10 5 Hy BRI R 7E [ —
BWTEM, AFREIFE, AT BN PCR =47,
B RUER T V5G4 @ vl ERAI 96 ANFE &, A
I B R 2 AN A2 A, AT DL B A 45 SR AT
N, BDGE AR . Rk, AWK SYBR
Green T Fr il 75 15 /& — P PRkt | AERA | 708 ARSI 7 V5
RIGER PCR KA Bl 3 22 i@ At th
2k, k. AMEhZE . TIEE R PR SER
Prok g, Ak il R E 2o LU0 B0 i 2 s et
FERE, ENBHEMLRERERE . 2ok kel B B B RE A
P2 15— BRI AN 5] 28 DL EL ) TR A 2 75 B A A )
B3GR . — O R BT B R AE 90%~105%
Z AR IR BB AT 7K, RIS RE R > 0.98. A5
Fr ST B SN SYBR Green I %652 & PCR Kl
T R E =100%, R=0.996, il #fg & E
HH e 87 I AR H AR H AR R S R 3G A B R 5 ) —
AR o RS AT R RS N S 6 2 B AN P ST B
AR 2,14 N5 0L, H B G RIFMRERME, #Hik
FITSE IR G20 CRAFFa e MEE R 4F, DL B85 AR
AW FEIRENL T R B R R 58 s PCR A 752,
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BOTERIR R BUBE. R SRR TR IR RE S
T AL AT SR

ZARBAE A TS PO E R PCR J7EHK
FIE PCR J7EREWS I HAT i HIAE 2115 Y B 14
RS R ATE 1.5 K, KORGaH TSI (], REAS T
BN BRI B PRE B BHLRI R EOR, thEx VP
KT iE It — B 583, X TR ATE K VP AN
98 R AR 7 A LRI 3
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