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Tab. 1 Sequence of primers and TagMan probes

Primers Sequence Size The amplification regions
Perkinsus 133 5-TCAAAACGAAATTCCAAACTCTCA-3’
Perkinsus 201 5'-CTTCGCTGCGTCCTTCATC-3’ 69 bp Internal transcribed spacer
Perkinsus 158T 5'-FAM-CGATGGATGCCTCGGCTCGAG-ECLIPSE-3’
Marteilia 396 5-AGAAAACTGTGCAGCCGAAGT-3’ 64 bp
Marteilia 459 5" TCGAGCGAGGCGATCAC-3' Intergenic spacer
Marteilia 423T 5-HEX-TGAACAAACCGTGGCGGCG-ECLISPE-3’
Sambrook (13] 20°C/s,
DNA
R AR R Fl & 94°C 30s; 94°C 5s 60°C
DNA PCR , 50 pL [ 30s 42 ; 40°C
0.2 mmol/L dNTP 2.5 mmol/L MgCl, 0.5 pmol/L 14
( 2) 1.25U Taq IxPCR buffer 5 pL pMD-Perkinsus pMD-Marteilia
DNA 1, 95°C S5min; 94°C , 10 PCR
60s, 50°C 60s, 70°C 60s, 35 ; 72°C 10min 15 PCR
PCR 2% , DNA ;
pMD 18-T , (pMD-Perkinsus
pMD-Marteilia) PCR ,
pMD-Perkinsus ~ pMD-Marteilia FAM  HEX )
, [12]
51 F0IR &R B B 0 5 pMD-
Perkinsus pMD-Marteilia , 1 s
0.2—0.8 pmol/L , (
PCR, )
RHAEE PCR BIRE &4 1.6
20 uL, Real time PCR Premix 10 pL; 0.6 1x10° /uL
pL Perkinsus 133 Perkinsus 201 Perkinsus , 3 Ct
158T; 0.15 pL Marteilia 396  Marteilia 459 S (CV) PCR
Marteilia 423T; 2 uL; DEPC 3d -20C DNA
, , Lightcycler PCR PCR
F2 WHWEHEASIHF
Tab. 2 The primers used in the study
Primers Sequence Size The amplification regions
Perkinsus 1 5'-GGGCCGTGTTAGGTGATTAT-3’ 596 bp Internal transcribed spacer

Perkinsus 2
Marteilia 1
Marteilia 2

5'-ACCGACAAGCGTGCTATGAT-3’
5'-TACGACCGTAGCCTTTCCAC-3'
5'-CGCCTCTACTCTTCTCCCAA-3’

478 bp Intergenic spacer




900

34

1.7
(4x10°  4x10'; 4x10"  4x10%),
PCR PCR
1.8
PCR R PCR 11
2 ,
2
2.1
0.6 umol/L,
0.15
pmol/L, Ct
2.2
10
(1x10°—1x%10" /uL) ,
PCR (1 2
40 ,
40
Amplification curves
5.0 1
4.5 1
4.0
2 35
'\3— 3.0
g 251
% 2.0
£ 151
= 1.0
0.5
0-
2 f;ll()lllf-ll1I8|2|2I2|6|3I0|3|4|3IS|4.|2
Cycles
1
Fig. 1 Sensitivity of the duplex real-time PCR for Perkinsus sp
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Fig. 2 Sensitivity of the duplex real-time PCR for Marteilia re-
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Fig. 3 The specificity of Perkinsus sp
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1. Perkinsus sp; 2. Marteilia refringens; 3.Haplosporidium sp; 4. Aeromonas hydrophila; 5. Pseudomonas fluorescens; 6.Vibrio parahaemo-
lyticu; 7. Vibrio alginolyticu; 8. Vibrio fluvialis; 9. Vibrio mimicus
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4 Fig. 5 The reproducibility of the Duplex real-time PCR
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parahaemolyticu; 7. Vibrio alginolyticu; 8. Vibrio fluvialis; 9. Vi-
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% 3 Duplex real-time PCR By#t B/ E & 1%
Tab.3 The Duplex real-time PCR results of three repetitious detections

Ct
The Ct value/ copy number of the same sample in different times
Sample
. ! ’ SD Ccv
First Day Seventh Day
. 22.05/4x10° 23.10/4x10° 0.570 2.51%
Perkinsus sp
- . 19.58/4x10° 20.24/4x10° 0.450 2.23%
Marteilia refringens
Note: SD=Standard deviation; Ct= Cycle threshold; CV= Coefficient of variation
PCR ( PCR )
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DEVELOPMENT OF ADUPLEX REAL-TIME PCR ASSAY FOR DETECTION OF
PERKINSUS AND MARTEILIA REFRINGENS IN SHELLFISH

XIE Zhi-Xun , XIE Li-Ji, PANG Yao-Shan, LIU Jia-Bo, DENG Xian-Wen and XIE Zhi-Qin
(Guangxi Veterinary Research Institute, Nanning 530001)

Abstract: Perkinsus sp and Marteilia refringens are responsible for significant economic loss in the shellfish industry.
In order to identify Perkinsus sp and Marteilia refringens simultaneously and massively, two pair of primers and two
TagMan probes were designed and synthesized according to the conserved gene sequences of Perkinsus sp and Marteilia
refringens in GenBank. The reaction parameters such as the concentration of two pair of primers, two TagMan probes
and the reaction buffer were optimized to develop a duplex real-time PCR assay for the rapid detection of Perkinsus sp
and Marteilia refringens. The duplex real-time PCR assay was found to be specific and able to detect and differentiate
Perkinsus sp and Marteilia refringens, and no positive results were observed when nucleic acid from Haplosporidium sp,
Aeromonas hydrophila, Pseudomonas fluorescens, Vibrio parahaemolyticu, Vibrio Alginolyticu, Vibrio Fluvialis and
Vibrio Mimicus were used as duplex real-time PCR templates. The sensitivity of the developed duplex real-time PCR
assay was 40 template copies for Perkinsus sp and Marteilia refringens. The samples were examined using the duplex
real-time PCR repeatedly and the results indicated that the duplex real-time PCR was reproducible. When different
concentrations of Perkinsus sp and Marteilia refringens mixed together still could be identified by this assay, which
implied the assay could be applied to clinical confirmation for simultaneous infection of Perkinsus sp and Marteilia
refringens. The duplex real-time PCR results of the samples showed that one specific amplified curve was displayed
when shellfish was infected by only one of these two protozoan pathogens, whereas two specific amplified curves were
displayed when shellfish was infected by two protozoan pathogens. The result indicated that duiplex real-time PCR was
able to detect and differentiate the presence of each protozoan pathogen in infected clinical shellfish. This duplex
real-time PCR assay was a quick, sensitive, specific and quantitative tool for detection of protozoan, and will be useful

for the control of protozoan parasites in shellfish.

Key words: Perkinsus sp; Marteilia refringens; Duplex real-time PCR



