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Abstract

Project Code: RSA5880008
Project Title:  Characterization of dsRNA cellular uptake and systemic RNAI in shrimp (Litopenaeus
vannamei)
Investigator: Dr. Pongsopee Attasart
Institute of Molecular Biosciences, Mahidol University

E-mail Address: pongsopee.att@mahidol.ac.th, attasart_aung@hotmail.com
Project Period: 3 years

RNA interference (RNAI) technology has been widely applied to shrimp research for functional genomics,
as well as for investigation of its potential anti-viral applications. However, the mechanism of extracellular dsRNA
uptake into shrimp cells has not been determined. In invertebrates, uptake of an extracellular dsRNA can occur
through two different mechanisms; the transmembrane channel-mediated mechanism, requires a multispan
transmembrane protein called systemic RNA interference defective 1 (SID1), and endocytosis-mediated
mechanism. This project, we aim to investigate the molecular mechanisms underlying the uptake of dsRNA and
systemic RNAi in shrimp (Litopeneaus vannamei). To elucidate the role of LvSID-1 in dsRNA uptake, a strategy of
sequential introduction of dsRNAs was employed. Shrimp were initially injected with a long dsRNA to induce
LvSID-1 mRNA expression before administration of the second dsRNA (dsRNA-STAT or dsRNA-CHC). Under a
confocal microscope, the Cy3 signal of second dsRNA in the LvSID-1 induced hemocytes was significantly higher
than the signal in naive hemocytes. Significantly, improved suppression of STAT and CHC was found in gills of the
LvSID-1 induced shrimp. Similar result was observed when shrimp was pre-injected with dsRNA-GIH to induce
expression of the LvSID1 and fed with diet containing dsRNA-STAT. These results indicate that the LvSID1
participates in the uptake of the injected dsRNA and involves in systemic RNAi in shrimp. The possible
involvement of endocytosis in the delivery of injected dsRNA into shrimp hepatopancreatic and gill cells was also
evaluated. Clathrin-mediated endocytosis was inhibited through the injection of shrimp with two pharmacological
endocytosis inhibitors (chlorpromazine and bafilomycin-Al) before injection of dsRNA directed against STAT
(dsSTAT). Inhibition of clathrin-mediated endocytosis showed a reduction of STAT suppression in the shrimp
hepatopancreas. In contrast, neither chlorpromazine nor bafilomycin-Al effectively blocked dsSTAT inhibition of
STAT in gill tissue, suggesting that clathrin-mediated endocytosis participates in dsRNA uptake into hepatopancreas
but not gills. Moreover, mechanism for uptake of dsRNA from environment (food) was also evaluated.
Chlorpromazine was used to block the clathrin-mediated endocytosis before continuous feeding the formulated
food containing dsRNA specific to shrimp Rab7 gene for 6 days. Level of Rab7 mRNA suppression in gill and
hepatopancreas tissues were monitored every day (12 hours after feeding of each day) by RT-PCR. Suppression of
Rab7 mRNA was detected in ¢ill and hepatopancreas tissues at day6 only in dsRNA-Rab7 fed shrimp without
chlorpromazine treatment. In contrast, the Rab7 mRNA level was not changed in dsRNA-Rab7 fed shrimp treated
with chlorpromazine. The results indicate that the clathrin-mediated endocytosis participates in dsRNA uptake in

shrimp by feeding.
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