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A real-time PCR combined with a melting curve analysis were developed for detection of
';’.)pis'rhorchis' viverrini in bithynid snails (first intermediate host), and in cyprinoid fishes (second
intermediate host) as well as of O. viverrini eggs in human (final host) feces, for the first time. Real-time
PCR is based on a fluorescence melting curve analysis of a hybrid between an amplicon generated from a
family of repeated DNA elements, the pOV-A6 specific probe sequence (Genbank Accession No.
S80278), a 162 bp repeated sequence specific to O. viverrini, and specific fluorophore-labeled probes.

The real-time PCR in experimentally O. viverrini infected bithynid snails, can detect as little as a
~ single cercaria artificially introduced in one pool of 30 non-infected snails. The O. viverrini infected
snails were discriminated from non-infected snails and from' genomic DNA of other parasite DNAs such
as Haplorchis taichui, Centrocestus spp., Fasciola gigantica, Echinostoma malayanum, Stellantchasmus
spp., Paragonimus heterotremus, Haplorchoides spp. and animal schistosomes by their melting
temperature. Sensitivity and specificity were both 100%. Melting curve analysis produces sensitive
alternative for specific detection of O. viverrini infected snails, rapid and allows high throughput as well
as no time-consuming post-PCR detection of amplification products by gel electrophoresis and can be
carried on small samples. The assay not only has high potential for epidemiological surveys of O. viverrini
infected bithynid snails, first intermediate hosts but also detection cercaria infested natural water.

This procedure was developed for the detection of O. viverrini in its fish intermediate host, cyprinoid
fishes. For the internal control system, probes and primers designed base on the sequence of the Puntius
ticto mitochondrion genome (GenBank accession no. No.008658) which resulting 207 bp amplicon were
included in the analysis. This technique could detect as little as a single metacercaria artificially inoculated
in 30 fish samples. The O. viverrini infected fishes were distinguished from non-infected fishes and from
the genomic DNA of other parasites by their melting temperature. Also, sensitivity and specificity of this
method were both 100% in the laboratory setting and it outperformed the microscopic method on field-
collected samples as well. Similarly as above, melting curve analysis is a rapid, accurate, and sensitive
alternative for the specific detection of O. viverrini infected fishes. It likewise allows a high throughput
and can be performed. on small volume of sample. The method has not only great potential for
epidemiological surveys of fish intermediate hosts but it could also be adapted as screening tool for a
range of food borne parasites in freshwater fishes.

We report the development of such a real-time PCR for the molecular detection of O. viverrini in

human fecal samples. The diagnostic sensitivity, specificity, accuracy, and positive and negative
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predictive values of this method were 97.5%, 100%, 98.9%, 100%, and 98.2% respectively. The
sensitivity was not significantly different from that of the quantified formalin-ethyl acetate concentration
_téchniqu_e, the gold standard (P > 0.05). The procedure has potential for human opisthorchiasis diagnosis
in endemic areas, for large epidemiological investigations involving at risk populations and for monitoring
eradication programs of the liver fluke which causes hepatobiliary diseases and induces
cholangiocarcinoma, -

When using the same pair of primers, the results were comparatively evaluated with that of
conventional PCR (c-PCR). The ¢-PCR results showed lower diagnostic values than that of the real-time
PCR for detection of O. viverrini DNA in both of infected bithynid snails and cyprinoid fishes. These
results confirm that real-time PCR can be used instead of ¢c-PCR for large epidemiological study and

monitoring the liver fluke-elimination and control programs in endemic areas.





