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Abstract

Project Code: BRG5780006

Project Title: Dissecting the cell entry and trafficking pathways of yellow head virus infection in
shrimp

Project Head: Chalermporn Ongvarrasopone, Ph.D., Assoc. Prof.
Institute of Molecular Biosciences,
Mahidol University (Salaya Campus), Nakhon Pathom, Thailand

E-mail Address: chalermporn.ong@mahidol.ac.th.

Project Period: 31 July 2557 — 30 July 2560

Yellow head virus (YHV) is a virulent pathogen in black tiger shrimp. It causes high
mortality within a few days after infection. In order to understand the molecular mechanism of
YHV infection, molecular cloning of the major protein components involved in YHV entry and
intracellular trafficking of YHV were performed and their functions were characterized by RNA
interference technology. To dissect the YHV internalization process, effects of drug inhibitors;
chlorpromazine (CPZ), amiloride and methyl-g-cyclodextrin were used. Only the YHV-infected
shrimp pretreated with CPZ (which inhibited the clathrin mediated endocytosis) showed a
significant reduction of YHV levels. Characterization of the major component of clathrin,
Penaeus monodon clathrin heavy chain (PmCHC) demonstrated that YHV utilized PmCHC via
clathrin dependent endocytosis as a route of entry into shrimp cells. Once YHV enters into
shrimp cells, Rab proteins and their interacting proteins which are the key regulators of the
endocytosis pathway were characterized. These studies indicated that PmRab5, an early
endosomal marker and its interacting protein, early endosome antigen 1 (PmEEA1) were
involved in YHV early endosomal trafficking, suggesting their roles in the early step of infection.
In addition, the transportation of YHV to deliver the assembling virions to plasma membrane
requires PmRab11. These knowledges provide insights of the key molecular mechanism

underlying YHV infection and possibly uncover novel targets for antiviral agents.
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