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This project was to characterize and investigate the functions of lysozymes and penaeidins
from Penaeus monodon. The c-type (PmLyzc) and the two-catalytic residue ablated i-type
lysozymes (PmLyzi1 and 2) were identified from the Penaeus monodon. By RT-PCR, PmLyzc
and PmLyzi2 transcripts were highly expressed in hemocyte and heart, respectively while the
PmLyzi1 transcript was expressed only in hepatopancreas. The up-regulation of mRNA
transcription after bacterial challenge was observed only with PmLyzc. Although the
turbidimetric assay revealed that only recombinant PmLyzc possessed the muramidase activity,
all of them variably exhibited antimicrobial activity against both Gram-positive and -negative
bacteria. No synergistic effect was observed among these lysozymes. These results
demonstrated that the ability of lysozyme to inhibit the growth of bacteria did not depend only
on the muramidase activity and indicated the multifunction of lysozyme as immune defense and
digestive enzymes in P. monodon.

From the Penaeus monodon EST database two isoforms of penaeidins were identified,
PenmonPEN3 and PenmonPENS. Both penaeidin transcritps were mainly expressed in the
hemocyte, and were up-regulated about 1.5 and 1.8 fold, respectively at 24h after WSSV-
challenge. The recombinant proteins of both penaeidins were overproduced in the yeast Pichia
pastoris. The rPenmonPEN3 and rPenmonPENS5 exhibited antibacterial activity against Gram-
positive bacteria. However, no synergistic effect was observed in these penaeidins. The
suppression of PenmonPENS5 transcript levels by RNA interference mediated gene silencing led
to an increase of WSSV copy numbers about 1.9 fold. Moreover, incubation of the P. monodon
hemocyte primary cell culture with the mixture of WSSV and rPenmonPENS inhibited the
propagation of WSSV only 6.25uM but not at higher concentration of the protein. These results
suggest a possible role of P. monodon penaeidins in the shrimp’s antibacterial and antiviral
immunity but its antiviral mechanism requires further investigation.
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