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Abstract

Project Code : MRG5280119
Project Title : Identification and functional characterization of the Penaeus monodon protein
involving in Vibrio harveyi infection

Investigator : Dr. Kunlaya Somboonwiwat Chulalongkorn University
E-mail Address : kunlaya.s@chula.ac.th
Project Period : 16 March 2009 — 15 March 2011

Proteomic approaches such as 2-dimensional electrophoresis (2DGE) and mass
spectrometry were used to identify the Vibrio haveyi-responsive proteins in the hemocytes and
lymphoid organs of Penaeus monodon. The differentially expressed proteins identified were that
involved in the host defense responses, such as hemocyanin, prophenoloxidase, prophenoloxidase
2, serine proteinase-like protein, heat shock protein 90 and alpha-2-macroglobulin (A2M); those
involved in signal transduction, such as the calmodulin, calreticulin and 14-3-3 protein; and those
involved in energy metabolism, such as arginine kinase and ATP synthase beta subunit. To study
the involvement of the interested proteins in bacterial responses, ATP synthase beta subunit, the
highly expressed protein in lymphoid organ of 6 h V. harveyi infected shrimp, and A2M whose
expression in hemocyte was down-regulated at 24 and 48 h post V. harveyi infection, were chosen.
Partial silencing of ATP synthase beta subunit gene revealed a high cumulative mortality of
shrimps (73.3%) and the total hemocyte numbers in the surviving ATP synthase beta subunit
knockdown shrimps was dramatically reduced. These revealed its prime importance in shrimp.
Moreover, receptor binding domain of A2M was screened for its interacting proteins using yeast-
two-hybrid assay. The C-terminus part of transglutaminase typell, a protein mainly involved in the
coagulation system, was identified as an A2M receptor binding domain-interacting protein implying
that A2M might involve in the coagulation system by eradicating the invading bacteria.
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