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ABSTRACT The [0/B gene has been shown to code an outermembrane lipoprotein, and
serve as a reliable molecular marker for the detection of all V. cholerae serogroup and biotypes.
A pair of specific primers based on lolB gene of V. cholerae were designed, and a real-time PCR
using SYBR Green I for V. cholerae detection was established. A 519bp gene fragment was am-
plified from chromosomal DNA of V. cholerae, and no positive reaction was detected in 3 other
pathogenic Vibrio species using conventional PCR. The melting curve analysis of SYBR Green
| real-time PCR showed one specific peak with melting temperature( Tm)of 86.5~87 ‘C, and
no primer-dimers peak present. The results indicated that the PCR primers have good specifici-

ty. Amplification curves of SYBR Green | real-time PCR revealed the geometric phase and plat-

VLI K2 =10 TR H (PJ2010-58) (3% = W H RHE OE T H (CG1134) AL 7548 A AR B2 3 4 35 B (BK2009163) H: ] %5 By
W B 391 :2011-06-19 ;4% 3 H 1. 2011-07-29
EH R TR (1969-) s 2, 82 1+, E2E K™= B Wi 3 SO IR A A W) 52 F 58 . E-mail 1 2xj9307@163. com, Tel: 15861247889



5 2 3 TR 45 HE T Lo/B HEK Y SYBR Green | S0 it PCR A6 I S 28 LN J5 1 b0 g 57 105

eau phase of PCR. Analysis of standard curves revealed excellent correlation between the quan-
tity of bacteria (2. 59 X 10®* to 2. 59 X 10°) and PCR threshold cycle (Ct), with the correlation
rate of 0. 993. The results indicated that the SYBR Green | real-time PCR could be used as an
effective assay for quantification of pathogenic V. cholerae. The assay could be completed within
4~5 h from extraction of nucleic acids to analysis of results. The SYBR Green | real-time PCR
was a simple, rapid, specific and sensitive method for the diagnosis of aquatic animal diseases
and investigation of epidemics caused by V. cholerae.
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AR 3 min, 23E 94 CA84E 1 min.58 CEM: 1 min. 72 CZEH 1 min, 30 PMEH X5 72 CIEF 7 min; fE
20pl S AR R A LR K 13,4 pl, 10 X PCR ZZoh i 2 pl, MgCl, (25 mmol/L) 1. 6 pl, 4 X ANTP B & ¥)
0.4 pul. 5144 0.2 pl, Tag DNA B4 85U/ pD0. 2 pl B4R DNA 2 pl, B 5 pl 5 PCR P=Hy k7 1% B ig A
58 1 HL DK A I

1.3 lolB tRERALBIHE

% 1.2 frik PCR JRLZ&AT S LA 60 pud SR 224 19 B LI Lol B[R] L But il 58 2 L o A 00 ) L T 2
T TR 55 A PR w2427 19 UNIQ-10 #E5X DNA J IS5 &0k B % PCR 7= $y b A7 i [T i L 24k
K i AL /Y LolB HE R 59 PCR ™4y, M IR 3% G2 A W9 8 W A2 7 19 pMDIST A A7 4 . — B 4% 3 h i 4%
SEHE e RS JE B W e AR AT B DHS o 2 S ML U A 35 A 100 pg/ml 07N 7 % R 19 LB b A7 i F 3
it . BEHLBEI 15 A B 0 se B BEAT B PCR %5 - AR B AR so B o BOP AN B PR o b ) Bl 2 T A T
FRH AR 55 A BRZA 7] A2 7 (19 UNTQ-10 A 2 BOkL /I B 4l 52 3500 & $2 OSORE . AL IR 3 13 20 A4S0 B JBoky, € 32
R B BT 4 28 BA B A el SRR ) DNA (985 DB AR R AR BIF 58 9 b o B PR AR AR

1.4 EELINE SYBR Green [ %5t RT-PCR #& il 7% 8y 51

1.4.1 REAKZ#KA

WAL BERRFE 0. 1~0. 5 110 pmol /L) s DA 2 2 W ) e A5 1 40 v B 5 DAkl kIR (57 ~62 °C)
FIH Bio-Rad iQ5 Optical System #4147 5085 5341 » LAAS 8 i /NG Ce Al I BLAE IS fff ith 2 b R 7= 2B R 4 4k
WE R FE A
1.4.2 REAFEHERGES

FIHIH 47 1) pMD18-LolB 1 2H Bk AE o 78 BL K R A2 HE b 4 i - XF 08 5 b E 2B 4T 10 A5 06 B2 70 R LA
B9 BB EE R UL AR 1 26 ' PCR SN A% 1 e 00 25 A6 B2 s o i 1) Ce {1 . DA BORL #8 DUEROR 18 Ak A, L Ct fH
AR ST BOREE DUV S Co (B OC 2 19 € AR e 2k
1.4.3 %% RT-PCR &) & & M X%

VERER HE AT 1 pMDI18-LolB 5 41 i ki 5 B9 4 A8 B
HATH N MA M ELS KR, ANEZ LR, S0 EE
W5 AMEHEAE IR AN AL 5 R B pMDI18-lolB 24 Jii ki
() 4 ATl B BE VK UR AR AE 5 B R A7 4 ) 2 42 kil L L A
3 WA A R AR = R AL
1.4.4 % % RT-PCR &4 8% B P4 )

XL NP5 DAL ) pMD18-lolB 20 Ji ki 47 10 £%5 46 B
RN B, X & B B BE i 47 9% PCR & W, #) ] Bio-Rad
Q5 Optical System $ {4 347 B4 43 B o DA 8 5 32 J5 125 %0
AL DA Y S ARGt BR M. DL2000; 1. ZEELINE ; 2~4. Bl T

NN
M. DL2000; 1. V. cholerae; 2~4. V.

1.5 SYBR Green | %3¢ RT-PCR #& il 77 =89 #1 %~z A

Tt SE2 318 B0 0 e A TR T L U T A B L parahaemolyticus, V. anguillarum,V. harveyi
VA 260 0 07 5 0 5 9 P 7K % 0 2 B2 PR AR DAL % | L IR R A

VT AT S PCR AU et BE 5 1 5180 28 . C i s Pl 1 Specilicty of primers

A 240 0 7 245 T



52 SRR AT 3T lo/B JE N ) SYBR Green [ SZHFE f PCR A I 55 5 28 SLOK 18 7 ik A9 & 57 107

2 H#HR

2.1 SIMEHRERNER

LA ve-lolB-F Fll ve-lolB-R Ry 5%y, % 28 HL N B L Bl % ML 9K & . 68 9N 5 L e FC O B A Al DNA ¥ 47 % #L PCR
Pout g5 RAVEGLIR R P84 /N 519bp 9 B A RE I A B, Fofh 3 PR RO B 2 MBI R4 B, S5 R R, %
S0 T 0 5 1 B A 5 R R

2.2 EERERNGE

pMD18-lolB J [H H 20 JFOR: 28 70 YL BE T SE M2 S 90. 1 ng /s MR A8 BT 91 in 48 2 6 e 590 1 o 2 I
KL 5 VUK 2. 59X10" / 1% 5 20 BORL AR B 2. 59 X 10° J5 4 5 s v it S W DR A

2.3 REMRHEH

201 ST AR B A4  AFEIK 8. 6,1, SYBR Green [ Hotstar Fluo-PCR Mix( [ ¥4 T4 9 TR AR %5 A
BT A ) 10pl, 1E R W 51945 0.2 plo 1 pl bRy BH M BRL s 22 i PCR [ 254 :94 °C 4 min; 94 C 30 5,60
C 305,72 °C 30 s, #4745 NMEH . pMDI18-lolB 3 K # 2H FiRL7E 2. 59 X 10° ~2. 59 X 10° # D1 ¥4 [ i) 2 =
PCR, Ky 12k ie e 7 PCR 948 £ K By BEFE B B B (B 2) .

2.4 tREHEZ

FIHAEACLT B B FLINE RT-PCR WK 2 %E 9 A4S 10 £545 B 7% B 19 58 2 A3 o 0 HEAT A 000 4 7 Bk % L
W R EE S Co fE X0 ¢ R M S hn il i 4k (&1 3) . SEOR 45 2R Bow , B il /8 i A o il 4R 7E 2. 59 X 10° ~
2.59X10 5 N Z [\ ) Ct M Z LI 4] 5 & E R PCR () Ce (5 GHE NHBZ LM R, LR
9 0.993, BRI Ry —3. 315, I 35. 462, 13 A 45 DA S Co (M Ze kol . Cr= —3. 315X +35. 462,
FEXTRE SR AT R I A . AR S L Co (B RTZR M 5 R ] DA SRAS I RE 5 DNA $5 1%,

2.5 THEE PCRWIARHL

R AL b 0 B LI RT-PCR B AR R X 9 A 10 4546 B Fi B i pMD18-LolB K& [R5 21 5k ik 47 46 0
SEEGEE R BN RN R 1 ANERE, Tm (B 86. 5~87 °C, M S b o #2 v & th B 45 S vk 4 16 fn 5|
Y RIR(E D,

40+
2
> 354 C\
Z e
5 30- N
4
=] % e
< & 251
g = b
g 2 204 e
g 8 N
= e
P 10- =
3 ~e
24 5 T
. 0 2 4 6 8 10
Log Starting Quantity,copy number
Ll 1 1
30 40 50 —— SYBR E=100.3% R’=0.993 slope=-3.315 y-int=35.462
& Cycle
Kl 2 SYBR Green | real-time PCR ¥ # il £ B 3 SYBR Green | real-time PCR f¥ #4757 i £&

Fig. 2 Amplification curves of SYBR Green | real-time PCR Fig. 3 Standard curves of SYBR Green | real-time PCR
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Table 1 The Ct and intra-assay coefficient of variations (CVs %)
TR ¥ DB CtF# PR 2 A5 5 R AL
Ctl Ct2 Ct3 Ct4 Ct5
Plasmid copy number Average S. D. CVs(%)
2.59X106 13.75 14.12 13.67 13.18 14. 09 13.76 0. 34 2. 48
2.59X10° 16. 19 16.92 15. 83 15. 54 16. 58 16. 21 0.49 3.07
2.59X10* 19.72 20.03 18. 94 18. 15 19.97 19. 36 0.72 3.72
2.59X10°3 22. 86 23.12 22.73 21.82 23.06 22.72 0.47 2.07
*2 CtERAATRERAH
Table 2 The Ct and inter-assay coefficient of variations (CVs %)
T R ANE Ct 73 T s 22 A5 5 R B
Ctl Ct2 Ct3
Plasmid copy number Average S. D. CVs(%)
2.59X108 13. 85 14. 34 13. 56 13.92 0.32 2. 31
2.59X10° 16. 19 17. 08 16. 05 16. 44 0. 46 2.77
2.59X 10" 19. 82 20.12 19. 45 19. 80 0. 27 1. 38
2.59X103 22.96 23.18 22.64 22.93 0.22 0.97
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DNA; 5338 RT-PCR #f ., SYBR Green I PCR §" 14 52 i )55 , i F§ Bio-Rad 1Q5 Optical System 4 1] L) B 4
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BT 04> FHEAR . ARBF IS AR LolB 36 PAE SRy 47 14 1 08 356 DR AG Y0 28 AL OB - 35 38 PCR A9 45 5 PRI 0 45 S R 1
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