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The prophenoloxidase activating system (the proPO system) is considered to be a
non-self recognition and defence system in invertebrates including crustaceans. In this
study, we isolated and characterized several immune genes and their gene products
associated with the proPO system, which have been reported in other invertebrate species
to be part of a defence system, in the hemolymph of the black tiger shrimp, P. monodon.
Prophenoloxidase (proPO), a zymogen of this cascade has been cloned from the shrimp
hemocyte cDNA library. The shrimp proPQO has a 3,002 bp ¢cDNA and contains an open
reading frame of 2,121 bp encoding a putative polypeptide with 688 amino acids and
with a molecular mass of 78.7 kDa. Two putative copper binding sites are present and
they have a highly conserved sequence around these sites. Shrimp proPO mRNA is
synthesized in the hemocytes and not in the hepatopancreas. Comparison of amino acid
sequences showed that shrimp proPO is more closely related to another crustacean
proPO, namely crayfish, Pacifastacus leniusculus, than to insect proPOs. Upon activation
of the proPO system in shrimp, cell adhesion activity in the hemolymph is generated. A
cell adhesion assay showed that a high number of granular cells (60%) adhered to
coverslips coated with a shrimp hemocyte lysate supernantant, whereas a very low
number of cells adhered to coverslips coated with bovine serum albumin. Inhibition of
adhesion by an antiserum against crayfish peroxinectin, a cell adhesion protein, revealed
that the cell adhesion activity detected in shrimp hemocyte lysate supernatant might result
from a peroxinectin-like molecule in shrimp. A ¢cDNA clone encoding shrimp
peroxinectin was isolated, which had an open reading frame of 2,337 nucleotides with a
polyadenylated sequence and a poly A tail. It encodes a protein of 778 amino acids
including a 20 amino acid signal peptide. Two putative integrin binding motifs, RGD
(Arg-Gly-Asp) and KGD (Lys-Gly-Asp) were found in shrimp peroxinectin. Sequence
comparison shows that the shrimp protein is similar to various peroxidases and putative
peroxidases from invertebrates and vertebrates. Northern blot analysis revealed that
peroxinectin is constitutively expressed in shrimp hemocyte and was reduced
significantly in shrimp injected with a (1,3-glucan, laminarin, to mimic a fungal
infection. Also found in shrimp hemolymph was a 31 kDa-31,3-glucan that could bind to
B-1,3-glucan polymers such as curdlan and zymosan, but not to lipopolysaccharide. The
cDNA sequence of shrimp B-1,3-glucan binding protein show 61% identity and 76%
similarity to crayfish lipopolysaccharide-and B-1,3-glucan binding protein and to other
insect recognition proteins, including bacterial B-1,3-glucanases and P1,3-, 14-
glucanases. Shrimp injected with an insoluble B-1,3-glucan, curdlan or heat-killed Vibrio
harveyi did not have any significant changes of its mRNA level which suggests that the
shrimp f-1,3-glucan-binding protein gene is constitutively expressed. These results
contribute to an improved understanding of the black tiger shrimp response to microbial
pathogens, a necessary prerequisite for development of rational strategies to improve
health management in shrimp aguaculture.
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