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Prophenoloxidase (proPO) system is one of the major invertebrate immune responses
against invading foreign microorganisms. The activation of proPO to active PO mediated by a
cascade of clip domain serine proteinases (clip-SPs). In this study, the full-length cDNAs of a
novel proPO gene (PmproPQO2), three clip-SPs (PmPPAEI, PmClipSP1 and PmClipSP2) and
three clip-SPHs (PmMasSPH1, PmMasSPH2 and PmMasSPH3) were characterized from the
black tiger shrimp Penaeus monodon. Tissue distribution analyses revealed that these genes are
primarily expressed in the hemocyte. RNA interference-mediated suppression of two proPO
genes (PmproPO1 and PmproPO2) and two clip-SPs (PmPPAE1 and PmClipSP1) was performed
to investigate the involvement in the proPO system. Injection of double-stranded RNA (dsRNA)
corresponding to each gene into the shrimp resulted in a specific reduction of each transcript and
a significant decrease of PO activity (36 to 75%), except for a PmClipSP1. Moreover, the
silencing of each gene significantly increased mortality in Vibrio harveyi infection which was
accompanied by the increase of the number of bacteria in hemolymph. To further characterize the
function of the PmMasSPHI1 protein (the N-terminal region and the C-terminal domain) were
separately expressed in Escherichia coli. N-terminal region exhibited in vitro antimicrobial
activity against Gram-positive bacteria. The C-terminal domain mediates hemocyte adhesion and
displays binding activity to the V. harveyi and lipopolysaccharide. The results indicated that two
proPO genes (PmproPO1 and PmproPO2) and a clip-SP (PmPPAEl) function in the proPO
system and are important molecules in shrimp immune system. Moreover, the PmMasSPHI1

protein is a multifunctional immune molecule in shrimp defense.
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