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The application of sodium deoxycholate incorperation into
ethidium bromide monoazide PCR for discrimination of
viable and dead cells of Vibrio parahaemolyticus

ZHANG Chao LU Shu-Xia"~ YU Xiao-Dan MA Di HAO Le-You

(College of Bioscience and Technology, Shenyang Agricultural University, Shenyang, Liaoning 110866, China)

Abstract: [Objective] The SD-EMA-PCR was established by incorporating sodium deoxy-
cholate (SD) into EMA-PCR assay for discrimination viable and dead cells of Vibrio para-
haemolyticus. [Methods] The optimal concentration of the sodium deoxycholate, the concen-
tration of ethidium bromide monoazide (EMA) for discrimination viable and dead cells, the
optimal light exposure time for acativating and photolyzing EMA were determined respec-
tively. And the detection limit value of V. parahaemolyticus in the mixtures of viable and dead
cells was obtained by SD-EMA-PCR. [Results] The results showed that when the concentra-
tion of sodium deoxycholate is less than or equal to 0.5 g/L, the concentration of EMA is
ranged from 3.2 to 34.0 mg/L, the light exposure time is 25 min, the DNA amplification from
the dead cells by SD-EMA-PCR were inhibited. The detection limit of the SD-EMA-PCR as-
say for the viable cells was 10 CFU/mL. [Conclusion] SD-EMA-PCR can be used to minimize
the false-positive results by inhibiting the EMA-PCR amplification of V. parahaemolyticus
dead cells from a mixed bacterial population. It is an efficient new approach for distinction
between the viable and dead cells and efficiently avoid false positive results.

Keywards: Vibrio parahaemolyticus, Viable and dead cells, Ethidium bromide monoazide, So-
dium deoxycholate
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SEAHE DNA [ EMA-PCR ™ g ™= A= /R, 2
FEARFEMTEANML . Ft7E SD-EMA-PCR {KF&H
fein B E IR PR ANV BE A 0.5 g/l
2.3 SD-EMA-PCR AR X 55 iE4HRRRY
EMA R ESEE

AR RR N A MR EE R 05 glL, BEE
EMA REEBG N, SEIEZNIE DNA § 3 sk,
TR AT (R 52 s (B 3). 7E EMA [

bp M 1 2 3 4 5 6 7 8 9 10

1 000
700
500
400
300
200

100

1 FREIRER EMA XFELRAE DNA 1 &5 R
Fig. 1 Effect of the different concentration of EMA on
amplification of DNA from dead cells

IF:: M: 1 000 bp marker. 1-9: EMA #4354 0, 0.4, 0.8, 1.6,
2.4,3.2,4.0,4.8 F15.6 mg/L; 10: BAHEXFERCA IR DNA).
Note: M: 1 000 bp marker. The EMA concentrations of lanes

1-9 were 0, 0.4, 0.8, 1.6, 2.4, 3.2, 4.0, 4.8 and 5.6 mg/L, re-
spectively; 10: Negative control without DNA template.
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bp M I 2 3 4 5 6 7 8 9

1 000
700
500
400
300
200
100

2 AEIREBEEERNIS SD-EMA-PCR il
LRI

Fig. 2 Effect of the different concentration of sodium
deoxycholate to SD-EMA-PCR amplification of DNA
from viable cells

7 M: 1000 bp marker. 1-8: it 5 AHEREAVRE 4351k 0, 0.1,
0.3, 0.5, 0.6, 0.8, 1.0 A1 2.0 g/L; 9: BAM:N} B (A INEAR
DNA).

Note: M: 1 000 bp marker. The SD concentrations of lanes 1-8

were 0, 0.1, 0.3, 0.5, 0.6, 0.8, 1.0 and 2.0 g/L respectively; 9:
Negative control without DNA template.

bp M 1

2 3 45 6 7 8 910

1 000
700
500
400
300
200
100
3 AREIREH EMA 3 SD-EMA-PCR ¥ 450 &= 28
F2 DNA B840
Fig. 3 Effect of the different concentration of EMA to
SD-EMA-PCR amplification of DNA from dead cells
7 M: 1 000 bp marker. 1-9: EMA 4351 0, 0.4, 1.2,
2.0, 2. 8, 3.2, 3.6, 4.0 f1 4.2 mg/L; 10: BHH:XT R (A ISR
DNA).
Note: M: 1 000 bp marker. The EMA concentrations of lanes
1-9were 0,0.4,1.2, 2.0, 2. 8, 3.2, 3.6, 4.0 and 4.2 mg/L respec-
tively; 10: Negative control without DNA template.

W EIAF 3.2 mg/L B, FL PRI B AT AH N
W B, DER BEAN B 3 58 A A ]

I SRR BEANAE, Bifids EMA HREER3S T,
T AHAE DNA ) PCR " Bt 2wkl (K 4).

bp M1 2345678910 11 12 13

1 000
700
500
400
300
200
100

4 T REIIRE B EMA Xt SD-EMA-PCR ¥ 1&5E 4056
DNA 8920

Fig. 4 Effect of the different concentration of EMA to
SD-EMA-PCR amplification of DNA from viable cells
3 M: 1000 bp marker. 1-12: EMA ¥REE4>5IH4 0, 2, 8, 16,
20, 28, 32, 34, 56, 64, 76, 80 mg/L; 13: B A (A ANRAR
DNA).

Note: M: 1 000 bp marker. The EMA concentrations of lanes
1-12 were 0, 2, 8, 16, 20, 28, 32, 34, 56, 64, 76, 80 mg/L re-
spectively; 13: Negative control without DNA template.

4 EMA 2K <34 mg/L I, R Y58 REREAR L
ARk, B EMA B IFFBA X5 40 ML DNA §°
HEFE AR, 24 EMA 2Rk >34 m/L ), ZkiF
M5 BE TR R . R AAIRRR A HLS, EMA
L FE>34 mo/L BTG AL DNA 9 3 gl il
Kt 7E SD-EMA-PCR & Z& 1, EMA AR il
FEAN A DNA 914 FLASHI ] 75 20 i DNA 4738 14 fe
FEHR VI 2 3.2-34.0 mg/L.,
2.4 SD-EMA-PCR A& H EMA HiEXHER
R ERESE AT

ZLWREE 0.5 g/l HYBAANRRRENFN 3.2 mg/L
1) EMA AbHRS, BB WG E A E, B I
PEYR T 40 DNA ) PCR 1 S A3 biti 4 1
Serst Rl AE A AR A (K 5A), TAEARIEE) PCR Y™
38 5ty I A R B ) B S, L SRy 5 R 0 55 B
5B 4B E] = 25 min B, FEZAfL DNA % PCR
P SE P (& 5B). PRI EHBR AN AL B,
EMA BE W8 X 43 B 1 4H MY 1) d5 46 1 't e 1] 2

25 min,
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bp M 12345678910
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100

B 5 EMA #EXBHRERLAENHE
Fig. 5 Optimization of light exposure time to activate and photolyse EMA
AT EMA FERGRT EIXS TG A DNA § 34 195200, B: EMA [HBREIGAT EIXTFEANAR DNA § 349520, M: 1 000 bp marker; A:
1-9: &6 0,5, 10, 15, 20, 25, 30, 35 1 40 min J51¥) PCR HEMHITK AL, B: 1-9: BB 0, 10, 15, 18, 20, 23, 25, 28 1 30 min J5

1) PCR &EMCHLIKIEL; 10: FIPEXTHRCAINENL DNA).

Note: A: Effect of the light exposure time of EMA on amplification of DNA from viable cells; B: Effect of the light exposure time of
EMA on amplification of DNA from dead cells. M: 1 000 bp marker; A: The light exposure time of lanes 1-9 were 0, 5, 10, 15, 20,
25, 30, 35 and 40 min respectively; B: The light exposure time of lanes 1-9 was 0, 10, 15, 18, 20, 23, 25, 28 and 30 min respectively;

10: Negative control without DNA template.

2.5 SD-EMA-PCR #aill#9 R SUE £

g5 R, BE & I B A B ey
SD-EMA-PCR il i) 449 bp ARSI 14 4545
RIS, STE RN 1.0x10° CFU/mL A,
AP PCR 4547, FrLA SD-EMA-PCR J7 4
) A SR i A A S B 10 CFU/mIL
(1 6)
26 RIFMMEIMEREFMEES KR
SD-EMA-PCR #&;l|

SD-EMA-PCR " H41R & B 1 B 45 2%
K 7A fif7x, EMA-PCR ¥ 3R A B i B 1Y 45
RWE 7B BN BEE T A0 E B,
PCR ¥ 3 ()R M S g Wk 55 . &1 7B
FHNE 25 1) 5 FE X8 TR TA, T AU IR R
AL TR 5 T AE EMA-PCR A8 i Y 46 14 56 1
1 AR = Y PCR AT SR, W80/ T4 3 25 Rl
BHE G

3 it
ARG [ EMA-PCR X 5 &I i A5 i
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bp M 1234567891011

1 000
700
500
400
300
200
100

6 SD-EMA-PCR BYRBUEHN LR

Fig.6 Sensitivity of amplification results by SD-EMA-PCR
¥ M: 1 000 bp marker. 1-10: ¥ B%a 20 & 1.0x10°,
1.0x10,1.0x10%,1.0x10%,1.0x10* . 1.0x10°,1.0x10°%.,0.5x10° ,
1.0x107, 1.0x10° CFU/mL; 11: BAHEXS BRIt DNA).
Note: M: 1 000 bp marker. The viable cells concentrations of
lanes 1-10 were 1.0x10° 1.0x10%, 1.0x10% 1.0x10% 1.0x10%
1.0x10°% 1.0x10°% 0.5x10°, 1.0x10’, 1.0x10® CFU/mL respec-
tively; 11: Negative control without DNA template.

U A 240 %) G 0 4K R v fim A 3R T 9 e ) 4
NHEREH, O EMA XFFEIE 40 ML 1) BERiCR,
3. SD-EMA-PCR H il {4 2 X 43 Bl 1 4 IR B AL
A, PR AR SD-EMA-PCR 1Ry
KA S KT EMA-PCR (4 45 R,
B E T AR AR A T LASIBR EMA-PCR it st
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A B

2 3 4 5 2 3 45 6 7 8 9 10 11

bp M 1 6 7 8 9 10 11 bp M 1

1 000 1 000

700 700
500 500
400 400
300 300
200 200
100 100

Bl 7 SD-EMA-PCR ¥ &R S H /& E DNA &R
Fig. 7 Amplitication of the viable cells from a mixture of viable and dead cells by SD-EMA-PCR
E: A: SD-EMA-PCR § IR A HU45 5, B: EMA-PCR ¥ BE TR A B A4S 5. M: 1 000 bp marker. 1-9: JH B4 L& 1.0x10"

Note: A: SD-EMA-PCR amplitication of the DNA from a mixture of viable and dead cells; B: EMA-PCR amplitication of the DNA
from a mixture of viable and dead cells. M: 1 000 bp marker. 1-9: The viable cells concentration was 1.0x10%, 1.0x10%, 1.0x10°,
1.0x10% 0.5x10° 1.0x10%, 1.0x10° 1.0x107, 1.0x10® CFU/mL respectively; 10: Positive control; 11: Negative control without DNA

template.
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