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Abstract

The crustacean-infected white spot syndrome (WSS) has widely distributed in most
Asian countries as well as in the Gulf of Mexico and Southeast USA, where penaeid shrimps
were cultured. It is an economically significant shrimp disease, which causes high shrimp
mortalities and severe damage to shrimp cultures. The disease is caused by a virus called
white spot syndrome virus (WSSV).

A goal to kill white spot syndrome virus is to exploit a biochemical difference between
the infected virus and the host tissue in erder to interfere selectively with the infected process.
Thymidine kinase and thymidylate:kinase_play. crucial roles in pyrimidine salvage pathway
and fulfill the requirement for developing virus specific chemotherapeutic agents. In this
study, bioinformatic strategies mnclude homology simulation and ligand docking, using the
human thymidinylate kinase (PDB code:»tNIMZ) as template, have been successfully applied
to construct WSSV-TMK homology model and.utitized for screening fitness compounds for
antiviral drugs application. Fifty compounds were sifted out from the MDDR and CMC
databases, respectively, based on the GOLD docking program.

In parallel, the WSSV-tktmk gene has been successfully amplified from the virus genome,
over-expressed as a fusion to the maltose-binding protein (MBP), and purified by amylase
affinity column as a ~85 kDa MBP-TK-TMK fusion protein. The peptide mapping coupled
with tandem mass spectrometric determination identified nine peptides, which correspond to
the WSSV-TK-TMK protein, thus confirmed its identity. However, the purified TK-TMK
showed little enzymatic activity toward its native substrate, deoxythymidine or thymidine
monophosphate.

Thus, in combination of bioinformatics and molecular biology approaches will enable us
to predict protein structure, perform ligand docking for virtual inhibitor screening, analyze the
enzymatic activity of the target protein, and finally reach the goal for discovery of efficacious
inhibitor of WSSV TK-TMK.



