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Purification and Characterization of N-Acetyl Glucosaminidase

from Hemolymph of Banana Prawn (Penaeus merguiensis)
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Abstract

N-acetyl-D-glucosaminidases (NAGase} are present in chitinolytic system of
crustaceans. They mainiy invoive in chitin digestion and moiting. NAGase are also found in many
microorganisms, plants and animals. They play some roles in carbohydrate digestion, fertilization
or defense against pathogenic infection.

In this study, purification of NAGase from the hemolymph of banana shrimps was
achieved by chromatography on DEAE-Sephace! and Sephadex G-200 columns and
subsequently by double preparative polyacrylamide gel electrophoresis (PAGE). Purified enzyme
had a M, of 107,000 kDa detemined by gel filtration. It showed a single protein band by either
silver or activity staining in nondenaturing PAGE. In similar, purified enzyme aiso showed one

protein band with M, of 97,700 Da in SDS-PAGE. The optimum pH and temperature of the

purified enzyme were 5.0 and 55°C, respectively. It was stable up to 50°C. The purified enzyme
had a hyperbolic kinetic with V. and K, for p-nitrophenyl-N-acetyl-B-D-glucosaminide values of
5.58 umol/min/mg protein and 3.48 mM, respectively. —

NAGase activity was detected in hemolymph and the extract fractions from ovaries
and hepatopancreases of female banana prawns at various stages of ovarian development.
Enzyme specific activity of all samples was independent of stages of ovarian development,
These results suggest that NAGase is not involved in ovarian maturation of banana prawns.
Moreover, NAGase activity in hemolymph of banana prawns infected with Vibrio harveyi was
1.80-2.13 folds higher than that of controls which were injected with 0.85% NaCl. In contrast,
chitinase activities in hemolymph were not different in both groups of prawns. These resuits

indicate that the increase in activity level of NAGase in hemolymph may respond to the

pathogenic infection as a defense mechanism in banana prawns.
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