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Improvement of a PCR detection method for Perkinsus olseni isolated from Manila clam
Ruditapes philippinarum

Toshio Nakatsugawa

The agent of perkinsosis on the clam Ruditapes philippinarum in Japan was identified as Perkinsus olseni
(Protozoa Apicomplexa) on sequencing of the ITS region. The author detected Perkinsus sp. on the clam by P.
olseni and P. marinus-specific polymerase chain reaction (PCR) and a fluid thioglycollate medium technique
(FTM). It was considered that PCR was |ess effective than FTM in the investigation of Perkinsus sp. infection.

The author compared two PCR methods. An ordinary PCR reaction mixture was used in the first PCR
method. The second PCR (ADP PCR) was conducted using a PCR reaction mixture to which Ampdirect Plus
(Shimadzu) was added. ADP PCR showed a better detection sensitivity for Perkinsus sp. than ordinary PCR and

was equal to FTM.
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Table1 Oligonucleotide primers used for PCR test of P. olseni

Primer Nucleotide sequence (5' -3')
F CGTAGGTGAACCTGCGGAAG GATC
R TATGCTTAAA TTCAGCGGGT

Table 2 Components of the PCR mixture for PCR test-0J

Taq polymerase (TaKaRa Extaq HS) 01 uL
F-Primer 0.2
R-Primer 0.2

10x PCR buffer (TaKaRa Extaq buffer) 2
d-NTPs (TaKaRa) 16

10% Tween 20 2
Deionized distilled water 129

DNA template 1

Total 20 L
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Table 3 Components of the Ampdirect Plus PCR mixture for PCR test- Il

Taq polymerase (TaKaRa Extaq HS) 0.1 ns
F-Primer 0.2
R-Primer 0.2

2 X Ampdirect Plus (Shimadzu) 10

10% Tween 20 2
Deionized distilled water 6.5

DNA template 1

Total 20 uL
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Table 4 Results of the culture test by FTM and diagnosis by PCR of Perkinsusinfection of Manila clam

Sample  Shell length Infection frequency ~ PCRtest0 0" PCRtest0 O "%
derived from FTM . . . .

No. mm culture” Gill Gill Foot Mantle Digestive gland
1 347 40 "2 gos | O O O
2 342 40 O O O O O
3 305 3o | O O O
4 337 30 O O O O O
5 34.9 200 goe | O 0 O
6 335 20 O O O O
7 322 gos o | O O O
8 305 O O O O O
9 29.6 | | O O O
10 30.9 a a g O U
1 30.7 a | o g 0
12 37.0 O O O O O
13 30.2 gnUe o | NT M NT NT
14 336 O O O O O
15 29.6 | | NT NT NT
16 315 O O O O O
17 28.8 | | NT NT NT
18 29.3 O O O O O

Mean shell length+standard deviation=32.0+ 3.96mm

01 Onesideof thegill wasincubated in fluid thioglycollate medium (FTM) at 180 in the dark for 10 days. The incubated gill was stained with 20%
Lugol'siodine solution and observed for the detection of prezoosporangia under a microscope.

02 40 O Positive; parasite number was more than 201/one side of gill.

03 30 O Positive; parasite number was 51-200/one side of gill.

04 20 0O Positive: parasite number was 21-50/one side of gill.

05 0O O Positive: parasite number was less than 20/one side of gill.

06 O O Negative detection.

07 Approximately 30-40mg of gill pieces were removed from each clam, and genomic DNA was isolated by the QIAamp DNA Mini Kit (QIAGEN).
PCR was performed in atotal volume of 20u L of ordinary PCR reaction mixture. Six samples were tested.

08 O O Positive on PCR test.

09 O U Negative on PCR test.

[J 10 Approximately 30-40mg of gill pieces were removed from each clam, and genomic DNA was isolated by the QlAamp DNA Mini Kit (QIAGEN).
PCR was performed in atotal volume of 20p L of PCR reaction mixture added with Ampdirect Plus(Shimadzu).

0 11 NTO Not tested with ADP PCR.

Fig. 1 Profiles of PCR-amplified DNA fragments from the gills of infected clamsO Leftd PCR-amplified DNA fragmentsd
Right[] ADP PCR-amplified DNA fragmentsl Lane MO DNA marker[J lane 100 negative control [J lane 20J positive con-
trol[J lane 30 sample No.500 FTM 2+ [0 lane 400 sample No.700 FTMO O 0 lane 500 sample No.1300 FTMO O 0 lane
6001 sample No.40O FTM 3+[1J
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Fig. 2 Profile of PCR-amplified DNA fragments from an
infected clam(d
Lane M0 DNA marker(] TaKaRa 100 bp DNA mark-
erl] O lane 10 negative control 0 lane 20J positive
controlJ lane 30 foot of sample No.100 FTM 4+ O
lane 400 mantle of No.10 lane 5[0 digestive gland of
No.10 lane 601 gill of No.10J
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