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Detection of Anisakid Nematodes by an SYBR Green Real-time PCR
ZHANG Shao-lei', WANG He-lan?, LIU Jiang', NI Fang', XU Shi-san', LUO Da-min'"

(School of Life Sciences, Xiamen University, Xiamen, 361005, China)

[Abstract) Objective  To establish an SYBR Green real-time quantitative PCR method for the detection of
anisakid nematodes with zoonotic potential from Taiwan Strait. Methods  Anisakid larvae of six species (Anisakis sim-
plex, A. physeteris, Raphidascaris trichiuri, Contracaecum aduncum, C. muraenesoxi, and Contracaecum sp., a predominant
species in fishes in the strait) were obtained from the guts of marine fishes and identified chiefly based on the morphol-
ogical features. The ITS-2 rDNA sequences from the larvae were amplified by PCR using universal primers, then cloned
and bidirectionally sequenced. According to these sequences, six specific forward primers were designed and synthesized.
Specificity was determined by a series of conventional PCR respectively, the ITS-2 sequences amplified above were cloned
into T vector which was subsequently transformed into E. coli DH5a. Following extraction and identification, the positive
recombinant plasmid was used as quantitative template to generate standard curve and melt curve. Sensitivity and reprod-
ucibility were determined.  Results  All the 6 standard curves established by the recombinant plasmids showed adequate
linear relationship between threshold cycle (Ct) and template concentration. Melt curves were specific and all the 6 corr-
elation coefficients were above 0.998. In the reproducibility test, the coefficients of variation (c¢v) of Ct values for detection
of the 6 nematodes ranged between 0.18% and 2.80%, and the cv of the inter-assay ranged between 0.55% and 1.94%.
The sensitivity of the real-time PCR was 1x10? copies/pl, about 100 times higher than the conventional PCR assays. The
real-time quantitative PCR detection needed only 3.5 hours from the sample treatment to result report. Conclusion  An
SYBR Green fluorescent quantitative PCR has been developed for detecting anisakid nematodes with adequate
sensitivity and specificity.
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Table 1 Oligonucleotide primers used in this study

(GenBank
) (5-3")
Sequence origin Oligonucleotide primer

(GenBank accession no.)

Name

AP (ACGGCTCCTT-

AB277823
Anisakis simplex GCTTAGTTG)
ACP (TCTATCTTGG-
AB277821 : it
Anisakis physeteris ACAATATGACGAG)
EF (CTTTTCAGGAG-
Contracaecum AB277826 AGéTCACTTC)
aduncum
CF (GGTTGTTGTGT-
Raphidascaris FJ009682 GTGTACTCTTGT)
trichiuri
EU828749 GF (TACCTTGCTAA-
C. muraenesoxi GTCTTTGCTATG)
HF (CGGCTGGGTC-
FJ009683 ACCTCTTA)
Contracaecum sp.
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M. DNA (DL 2000); A, 1~6; DNA A. simplex, ACP, AP, CF, EF, HF GF; 7~12. DNA

A. physeteris, AP, ACP, CF, EF, HF GF; 13~18; DNA R. trichiuri, CF. AP, ACP, EF, HF

GF; 19~24. DNA C. aduncum, EF., AP, ACP, CF, HF GF, B, 1—~6: DNA Contracaecum sp.,
HF, AP, ACP, CF, EF, GF; 7~12. DNA C. muraenesoxi, GF, ACP, AP, CF, EF, HF,

M: DNA marker (DL2000); fig. A, 1-6: All templates are A. simplex, forward primers are in order of ACP, AP, CF, EF, HF and GF; 7-
12: All templates are A. physeteris, forward primers are in order of AP, ACP, CF, EF, HF and GF; 13-18: All templates are R. trichiuri, for-
ward primers are in order of CF, AP, ACP, EF, HF and GF; 19-24: All templates are C. aduncum, forward primers are in order of EF, AP,
ACP, CF, HF and GF. fig. B, 1-6: All templates are Coniracaecum sp., forward primers are in order of HF, AP, ACP, CF, EF and GF; 7-
12: All templates are C. muraenesoxi, forward primers are in order of GF, ACP, AP, CF, EF and HF.
1 PCR
Fig.1 Test of specificity by conventional PCR
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Fig.2 Standard curve of the real-time PCR established by recombinant plasmid
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Fig.3 Comparison of sensitivity for A. physeteris detection between
the real-time PCR and the conventional PCR
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Table 2 Reproducibility of the real-time PCR

DNA / ) No. Ct
DNA Concentration (copies/reaction) —
Exp.1 Exp.2 Exp.3 Exp.4 xEs cv(%)
_ 5.90x10° 17.50 17.78 17.54 17.98 17.70+0.22 1.27
A. physeteris 5.90x10° 20.30 19.99 20.08 20.28 20.16£0.15 0.75
) 6.91x10° 13.69 14.05 13.85 13.87 13.87+0.15 1.06
A- simplex 6.91x10° 17.41 17.83 16.94 16.76 17.240.48 2.80
6.38x10° 19.29 19.07 19.20 18.75 19.08+0.24 1.24
C. aduncum 6.38x10° 21.75 22.15 22.06 21.87 21.96+0.18 0.82
6.88x10° 17.77 17.92 18.02 17.78 17.87+0.12 0.67
Contracaecum  sp. 6.88x10° 20.63 20.16 20.42 20.22 20.36+0.21 1.04
) 5.17x10° 18.36 18.11 18.23 18.38 18.27+0.13 0.69
€. muraenesoxi 5.17x10° 20.50 2091 20.29 20.44 20.530.27 1.30
o 7.11x10° 14.24 14.35 14.28 14.59 14.41+0.13 0.90
R. trichiurt .
7.11x10 16.73 16.76 16.80 16.75 16.76+0.03 0.18
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