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Shrimp culture in Thailand has been suffered loss in export value due to viral
diseases and reproduction. This research aimed to prevent viruses (mainly yellow
head virus, white spot syndrome virus, and Pm densovirus) infection and to improve
shrimp reproduction by using dsRNA through RNA-interferene technology.
Molecular mechanisms involved in virus infection and shrimp reproduction was
extensively studied.

Various double-stranded RNAs about 400 bp were designed and synthesized
in bacteria. Double stranded RNA Form A was obtained by extraction and
purification from E.coli whereas Form B was from 0.5% formaldehyde treatment of
the E.coli. Both forms gave highly effective RNA silencing in shrimp. Form B was
much cheaper and suitable for giving the shrimp by feeding.

YHV was found to employ Clathrin protein for entry after binding to the
receptor PmYPRG5. Silencing of Clathrin mRNA by dsRNA inhibited YHV
infection. After the entry YHV utilized Rab5 and Rab7 proteins for movement
through endosome, and Rab11 protein for cell exit.

In shrimp reproduction, Gonad inhibiting hormone (GIH) inhibited ovarian
maturation. Silencing of the GIH induced the maturation and spawning. A bursicon
protein was found to stimulate vitellogenin expression.

The above findings may be exploited to inhibit viruses that cause damage to
shrimp farming. This research is the first to demonstrate the inhibition of major
shrimp viruses and paves the way to the prevention of economic loss in shrimp
industry in Thailand.

This research yielded 13 international Q1 publications and 1 manuscript-in-
preparation. Five M.Sc. and 3 Ph.D. have been produced. Four Ph.D. students are
conducting their research on RNA interference in shrimp.
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