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Proteins containing a whey acidic protein (WAP) domain have been found in several
species of vertebrates and invertebrates and exhibit a variety of functions including proteinase
inhibitory and antimicrobial activities. The WAP domain comprises of approximately 50 amino
acids including eight cysteine residues which form a four-disulfide core. In this research, two
novel genes of crustin-like antimicrobial peptide (Crus-likePm) and single WAP domain (SWD)-
containing proteins were identified from haemocytes of Penaeus monodon. The deduced amino
acid sequence of a full-length Crus-likePm cDNA consists of 124 amino acid residues of the
mature peptide and a signal peptide of 17 amino acid residues. The mature peptide of a Crus-
likePm contains a glycine-rich domain at the N-terminus and 12 conserved cysteine residues
containing a single WAP domain at the C-terminus. For SWD-containing proteins, the deduced
peptides of the cDNAs representing three isoforms of SWD proteins (SWDPm1, SWDPm?2 and
SWDPm3) revealed that they contain a putative signal peptide of 24 amino acids and encode for a
mature peptide of 69, 68 and 56 amino acids, respectively, which contain typical characters
similar to those of the shrimp SWD proteins with a Pro-Arg region and a WAP domain towards
the C-terminus. Phylogenetic tree obtained indicates that Crus-likePm is closely related to the
other shrimp crustin proteins, while SWDPm proteins were grouped within the cluster of SWD
and secretory leukocyte proteinase inhibitor (SLPI) from various shrimp species. Genomic
organization of genes revealed the presence of two exons and one intron of a Crus-likePm gene
and three exons interrupted by two introns of a SWDPm2 gene. The 5- flanking regions of a
Crus-likePm gene contain multiple putative transcription factor binding sites. Tissue distribution
analysis by RT-PCR showed that a Crus-likePm and all three SWDPm transcripts were primarily

found in haemocytes. Transcript expression of a Crus-likePm and SWDPm were differentially



regulated upon bacterial and viral infections. To characterize the biological functions of Crus-
likePm and SWDPm2 proteins, the mature protein encoding cDNA were cloned and expressed in
Escherichia coli. The purified recombinant (r)Crus-likePm and rSWDPm2 showed strong
antimicrobial activity at low MIC values. In addition, ISWDPm?2 exhibits proteinase inhibitory
activity against subtilisin A and is a competitive inhibitor of subtilisin A with an inhibition
constant (Ki) of 1.98 nM. The presence of Crus-likePm and SWDPm transcripts in hemocyte and
its protein functions as an anti-bacteria and anti-proteinase suggested that they are potent immune

effectors to protect the shrimp from pathogen infection.
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