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§ E: PCREARM 2 A TaAMINE N T, 12454469 PCR H AR Lk K o4 &b 7 49 5t 4w
BhEmE, Aaean g R e Semrmi, Bk, % & R 42 (Ethidium monoazide bro-
mide, EMA)5 PCR # R&4, # 3 —Arbeik. FH SR 0INA LN k. VA dnat KB AN
B R INE 6 ¥ A, AR 8RN 6 sh3s e A LA E 4 DNA YEAEAR 8847 PCR A&,
RABJEH H 2.5%x10° CFU/ML F= 6x10% fg/ul. FEH A& AT iE42F m A EMA, 4 EMA 4
RE D F 5 mg/L B, EMA *F7E @ e L B 04 38 S A B 2 904 MR E A 2 mg/L 49 EMA, %%
A 234 1x10° CFU/mL @2 ik R Ay 3. SHMLE RE0KRAH PCR 4R 49,
EMA-PCR 484 S AR &) % o JK B A ) 1T 42 o 4948 Fas .
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Abstract: PCR technology has been widely used in the detection of Vibrio parahaemolyticus. However,
traditional PCR appeared higher false-positive result because of the lack of differentiation between DNA
from viable and dead microorganisms. Therefore, Ethidium Monoazide Bromide (EMA) was added in the
process of PCR to establish a rapid and accurate detection method of V. parahaemolyticus. The dnaJ gene
was used as the target gene for PCR detection of V. parahaemolyticus by utilizing its pure isolates and
genomic DNA as the template, and the sensitivity was 2.5x10* CFU/mL and 6x10° fg/uL respectively.
The use of 5 mg/L or less EMA did not inhibit the PCR amplification of DNA derived from viable bacte-
ria. The PCR amplification of DNA derived from 1x10° CFU/mL ¥, parahaemolyticus dead cells can be
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inhibited by 2 mg/L EMA. The results show that EMA-PCR can be used to minimize the false-positive

results by inhibiting the PCR amplification of V. parahaemolyticus dead cells from a mixed bacterial

population.
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HARME e, BT PCR HAR BRI J7 vE 9ok i %2
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FE At R SN B S AN, A A 45 R A
BB B, Rudi FRF5T R, SRR L5
(Ethidium monoazide bromide, EMA)RE %% it FE 4 i
(A 0 BRI 5 BE PR 4 DNA S5, B S8 4 T A 25
IRZEH DNA, i HAREAE AR 1T PCR Y73, M
T R K o T A A R MDY, AR SR 1E % 28 EMA
TE PCR b A% rhoxof i) s L 5 e A6 240 T R 376 240 TR 1Y) 52
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1 #E5FE
1.1 ##

BEVE: WV MK VPL4-90. I Vibrio
alginolyticus . Wi #4E IR V. harveyi . WK V.
Slurialis . KIFFTE Escherichia coli. Hi% ZFfFF A
Bacillus subtilis F14x ¥ A % BRIA Staphyloccocus
aureus B SEHFELRAE, T S0k E 9K 51 90 1
S

W B & | £ % (Ethidium monoazide bro-
mide, EMA, Biotium, USA), T aN b 5)4E
YR A BR /A7), PCR TagMix, 100 bp Marker 14 T
MRS AE R AT BR A A o A0 3 o
7R AT Al

Y #%: PCR {¥(T-Gradient, Biometra, Germany),
BRI % R 55 (Gene Genius, Syngene, USA), #R1E
K611 (BioPhotometer, Eppendorf, Germany).,

1.2 &AM 7% & FA 5L = R &

M\ LB A H Bk BRI 5 1 3B VPLA4-90 H B %,
FERT 20 mL LB WIARRE SR, $RIKRIEFR(3T °C,
150 r/min) & ODgoo 2K 0.6, B5.L2(6 000 r/min, 4 °C,
5 min) B B IRTIE, A TG R A B K BT TE
il BT T B (AN % 2908 1% 10° CFU/mL), P4
T R (1x10° CFU/mL) 95 °C /K 5 min, 153
VMNP AL TR B o 73 Fh, B FERTE LB -l R4,
T 37°C }i gk 24 h, DIISIFHL K TG ROCR .

1.3 BIAMMINES S RN 54 K% PCR &4

4 Nhung 25 89438Y, ] dnat FH 519
(VP-dnaJF: 5'-CAGGTTTGY TGCACGGCGAAGA-3';
VP-dnaJR: 5-TGCGAAGAAAGGCTCATCAGAG-3')
P R S N G B R S A I 5 1, 519 e o 3§
HEAY TRAF A M. PCR K FR: 2xPCR
TagMix 7.5 pL, 51¥145 1 pL (Z¥EE 1 pmol/L),
DNA &M 1 uL, feJa IJCH 25 8 F /K AMNE 2 15 ul,
PCR JZ i §4F: 94 °C 3 min; 94 °C 30 s, 60 °C 30 s,
72 °C 1 min, 35 ME¥#; 72 °C 10 min, PCR ;=¥ H
1.5% 1) B B A R JE L DK R 0 o Pl DK A 1) D 88 B il
FHEER /7 Mr 8% Quantity One 4.6.2 H1[1 Density
Tools (BIORAD, USA)#E4T4347T .

1.4 EMA-PCR # 5 B9 574 38

FHFE/K 2R ] 100 mg/L 1) EMA BEE, —20 °C
WESCIRAF o FEFES TS IMA T TR IE N EMA, Eil
WEGCAL I 10 min, ZRJ5HEAE S E UK L, RIS KT (MK
AW, 500 W)7E 20 cm AYEE S AL BB} 10 min ff EMA
Jefft. FEdh 6 000 r/min B0 5 min J5I 10 L £
FIKEEMMYIRE, 100 °C /KA 5 min, RHEXEIR,
12 000 r/min, 5 min #0501 pL F i 1E B
13 PCR ¥ 34 (PCR 5|9 B &5 I 1.3),

1.5 FHIH PCR AR B K EMA JKE B E

TES A 0.5 mL (1x10° CFU/mL) B B 19 B85 045
A —E # EMA FE (100 mg/L), ff HAURE
YA 2. 3. 4,5, 10 F120 mg/L, FH% 1.4 W
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1.6 HIHEIZEE PCR &N AY &R /)s EMA IR E B E
TES A 0.5 mL JE BB (1x10° CFU/mL) ) 5.0

B A—E R 1 EMA £1 (100 mg/L), ff HZ4& %k

JE4 58 0.1, 0.2, 0.4, 0.6, 0.8, 1.0, 2.0, 3.0,

4.0 1 5.0 mg/L, FH4% 1.4 Bk raE fb AL B

PCR =¥kl

1.7 EMA-PCR &AM EEE/ L E RS YR
)

43 ) B 5 L 3 BT 3% B RT BB T SE AT AR R A R
R 1 PURICHIHATIRG . RG5O R 5 B0 R
HFNSLER A, XA T A A EMA, T 5250 41
IR R 2 mg/L () EMA, Fid% 1.4 (97 ikt
FFRE S AL FEFD PCR P k6 )

*1 REKRZRDPREESEEHR LA
Table 1 The proportion of viable cells and dead cells in mixed system
N P 1 2 3 4 5 6 7 8

Gl 1x10°  5x107  1x10"  5x10°  Ix10°  5x10°  1x10°  5x10*
Viable cells (CFU/mL)

T 25 H IoH 4
4 o 5%10* 1x10° 5x10° 1x10° 5%10° 1x107 5%10’ 1x10°
Dead cells (CFU/mL) Xf X HE
Gl 2 000 500 20 5 0.2 0.05 0.002 0.000 5

Viable cells/Dead cells

2 G550

2.1 EIFMINE PCR &5 ¥RGEFMFRME
S

VL dnaJg 5K kA 00 R SR G A 0 A
PCR JZ i 43t 96 bp =4, W 1 i, 4
I s SRR £ 8% 5% 0 MR S R 4 DNA - %
10 546 BE AR B, B 1 puL 7E B PCR BN M BEMR ; 45
R, B IR G 2R 57 A A A AR I 52 R Ry
2.5x10* CFU/mL, VLI 1A, i DNA 460 R £
J 6x10* fg/ul, WLIE 1B, H4N, 51904 AR 2%
Rls, HARIMINER PCR ¥ 145 5 B,
ey es AR IR 0 R B, U5 1 B R S
WA 1C,
2.2 E)AMINE EMA-PCR #&M{AZR B EMA iR
E it

24 PCR K& H ) EMA #JE/NT 5 mg/L
(L35 5 mg/L)AF, EMA X b #0 3E [K A 97 3 % A
B S AL, T4 EMA WA 10 mg/L B}, PCR
IV 2 B0 S B (P<0.05), PRI, MIE K
1x10° CFU/mL i}, AR PCR KA i K EMA ¥
JEWIRE N 5 mg/L, WA 2A, AN, RIS
(1x10® CFU/mL)#J EMA-PCR 458 /R, 24 EMA
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MR BE KT 2 mg/L I, AT R il JE TR %9 PCR
(P<0.01), 44kZe8 i EMA ¥R CRKT 2 mg/L),
LA RO A R B, UL 2B, B, B
il B 75 1ML B FE B PCR X N Y Be /N EMA ¥R 0
2 mg/L,

bp

A 200
100

B 200
100

C 200
100

<
z
—_
)
w
~
w
=N
N

E1
Fig. 1
primers

1:: M: 100 bp marker; N: 25 X FE. A DUEI I I 90 A 46055 37 40
Jfil PCR KA, 1-6 BRI S35H 2.5%10°-2.5%10" CFU/mL;
B: LIR|H LN L [F 21 DNA i PCR %54z, 1-6 DNA ¥ 531
N 6x10"=6x10" fg/pL; C: 1=7 43 5l o Gl 75 L3R 1 V7 3 IR IR 1
WK . AR . MEFMTE . SEAWHARE . XY
FFT.

Note: M: 100 bp marker; N: Negative control. A: Used V. para-
haemolyticus pure isolates as the PCR template, the cells concen-
tration of lanes 1—6 was 2.5x10°-2.5x10' CFU/mL respectively; B:
Used V. parahaemolyticus genomic DNA as the PCR template, the
DNA concentration of lanes 1-6 was 6x10'—6x10* fg/uL respec-

tively; C: Lanes 1-7 was V. parahaemolyticus, V. alginolyticus, V.
harveyi, V. flurialis, E. coli, B.subtilis and S. aureus respectively.

BiAM3NE PCR 42 314 8 9 47

The analysis of V. parahaemolyticus detectition
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i

Fig. 2 The optimization of EMA concentration

T N: 28 FOW IR P FEPEXT IR A EMA VREEATIN 2031 4.5,
10 #1 20 mg/L; B: EMA #4355 0.2, 0.4, 0.6, 0.8, 1.2, 3,
4 F1 5 mg/L. *: 5 BHMEXTIE 25 5 3 (P<0.05).

Note: N: Negative control; P: Positive control. A: Varying concentra-
tions of EMA (2 mg/L, 3 mg/L, 4 mg/L, 5 mg/L, 10 mg/L and 20 mg/L
respectively); B: Varying concentrations of EMA (0.2 mg/L,
0.4 mg/L, 0.6 mg/L, 0.8 mg/L, | mg/L, 2 mg/L, 3 mg/L, 4 mg/L and
5 mg/L respectively). *: The difference was significant (P<0.05).

2.3 EMA-PCR X &% M3 & & 5/5L B iR S 4
gl

wE 3A iz, XHRAAEA A EMA 15D T,
FETR 516 AR AN A L BR A JS, H PCR 4738 (RICR
5B IEAE LA B 25 5, LB ALY PCR JF
BB TR IR AR R IS TR X4 ok . AN
A EMA [Szsdirh, YIR A A & i 41 e A0
i, PCR ¥ 3 %A 50w, (HRA KR At
B i (I TR /L #<0.05), PCR 4748 5 FHM:XT B
%,%m&@%%%%%%w@%)ﬂﬁmsﬂﬁ
JRKW], EMA-PCR R HilIRE SR R oLy 1,
ANFE T Y

A Without EMA

250
200
150
100
50
0

R QQQ

B With EMA

ﬂ il

N ’»@Q@
Vv Q'Q
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E 3 EMA-PCR M4 E R &Y H

Fig.3 The detection for mixed bacteria by EMA-PCR

TE: N: 25 FIXE G P BHEEXS IR A: 7E30AH EMA MO, PCR
RIEE R, B: FEMIA EMA Ji, PCR 455, *: 5 FHTEX] B L
255 1 3 (P<0.05).

Note: N: Negative control; P: Positive control; A: PCR amplified

without EMA; B: PCR amplified with EMA; *: The difference was
significant (P<0.05).

3 e

Pageit, R o e 5 A i A P R R
WRRZHE, HHIEEERE B E FTHEHRE, b
H N AT AKOE B B T AN R K R, ad s —
AU RS L R I ISR A I T v AR
R HET, X SR AR LA B i ik
PEVEIG SR B b 5 S S e o, BRI FERT
Bfi# PCR Al Real-time PCR AR Y& J& K% K, iX
TR 0 A 8 Fe 16 22 Tl FH T s I g A A . R
T 7 5 A T G I %) 5 AR M L IX B gt P ) A B R
TGP, A 2 SR A B A AR A, X — ) A
B T X AR T EMA & B4 70 4EAT
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KB —F RO YR, Rudi % KB EMA fig
VEPEIE 507 2 1 DNA S5 G, B 2R BN B 1 20
MBS 4 DNA 254, i HORAEVE MR IE T
PCR 44, P REFEAME PCR ot #2 i TiiE 5 DNA
HIZET DNA 1 R BAHER . BT, EMA 5 PCR,
Real-time PCR FFHARZEA, B4 H T4
W ERIFFE . VDT IR S R T A, D4R v
G0 g o R e 1T

TEINFE R T, dnat 3205 reca .rpoa 55K %
PUAH B, 8 80 AR SE P TR, ] A Ay 5B 4 1) 1%
T HM AR R dnag F D3R R #6000 @172 10 91
ML IE N, AR R R R S, md L DA & I
IR 2L 5 IR A0 AN SE 24 DNA 1R MR #E4T PCR
Yo, HASI A R AL A E] T 2.5%10% CFU/mL
M 6x10% fg/uL, AR SCHIZEAFIE T EMA X &l 1 30
P BE B BRI T, & B0 R i Ak B AR i A
LR BE S 2 mg/L 1 EMA, BEA R0 kR i R
FEF (1x10° CFU/mL) 3%, 1M 7E EMA ¥ i /N ok
ST S mg/L i, SRV I G 15 18 A PCR 4 35 38 A7
WERR o 3 Ah, R R TG /A R TR A A
Z, W TR /SR B R TR A A, B
I 5T () DNA % f AR [, PRk, 5 AR PCR 2
N TR SR Sty HOGR WA B 2= R i
MM EMA J&, 7ESCH LBl s iR a4, kT
FLTR 1) DNA 32 5] EMA [0, BEYE N PCR AR (1)
DNA e ixfmb, MWk, 5% # PCR WM,
P SRl I G B i BRI, Ui EMA BEd
Hu AT A AR R AR 1

ARSI EMA-PCR Kl A, BE IR
IR PCR R AL TR Y14, 3R%h T % B PCR G
DX TG . JER X —HAR LA R, fEff PCR £
WA 7 TR TR % ok e 1 R B BH PR R AT,
A — 5 W R H RS .
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