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Optimization and Validation of Real-time PCR for Detection of

Decapod Iridescent Virus 1 MCP Gene

Yi-Ping Lu

Abstract

Decapod iridescent virus 1 (DIV1) is an emerging viral disease of crustaceans and
infection of DIV1 causes mass mortality in farmed shrimp, prawns, and crayfish. In 2020,
the Network of Asia-Pacific Aquaculture Centres (NACA) recommended and documented
the diagnosis methods of levels | to 11l for this disease in the disease card. In 2021, the
method were included in the World Organisation for Animal Health (WOAH) list of
diseases. This study aimed to optimize and validate the real-time quantitative PCR (QPCR)
method for the DIV1 major capsid protein (MCP) gene published by Qiu et al. in 2020 to
establish a locally standardized process and assay performance range. According to the
WOAH Manual about the validation procedures for infectious disease detection methods,
the nucleic acid extraction solution of healthy white shrimp was used as the matrix for
serial dilution of standard positive plasmid samples to optimize and evaluate the
performance characteristics of this QPCR analysis. The results showed that the DNA
template volume of the best test result was 4 pL. Its standard curve showed a high linear
correlation within the range of 4.6 x 10°-4.6 x 10° DNA copies/reaction, and the
correlation coefficient R? value was 0.996; the regression equation was Ct = -3.474-log
(DIV1 DNA copies) + 42.023. The analytical specificity (ASp) and analytical sensitivity
(ASe) of this QPCR assay were further analyzed to be 100% (Cl 95%, 94.5%, 100.0%) and
92% (CI 95%, 82.6%, 97.3%), respectively, while the 100% limit of detection (LOD) was
4.6 x 10% copies/reaction. This QPCR has demonstrated good phase 1 analytical
performance for detecting DIV1 and will facilitate future ongoing phase 2 diagnostic assay

validation procedures.



