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Abstract

We assessed cellulase activity in several crustaceans of different taxonomic groups inhabiting the
mangrove areas of Malaysia to clarify whether these animals could digest cellulose derived from
mangrove trees. We investigated four Copepod species, two Mysida species, and ten Decapoda species.
Three copepod species demonstrated multiple cellulase active bands that differed among species in a
zymographic assay, suggesting that these animals were equipped with distinct cellulases. Interestingly,
the way the cellulase were expressed in the zymographic assay differed, even among members of the
same species collected at different locations, suggesting that cellulase expression patterns of copepod
species are regulated by environmental factors. Although no significant cellulase activity was detected
in two of the Mysida species, widespread distribution of cellulases was also detected in decapod species. Multiple common active bands in the various organs of decapod species were detected by the
zymographic assay, while remarkable activity was detected in the hepatopancreas in the reducing sugar
assay. The above findings suggested that cellulases are synthesized in the hepatopancreas and then
secreted into digestive tracts such as the stomach and intestine. The present study shows that various
crustaceans comprising most of the biotic resources in mangrove areas may be there because of their
ability to digest cellulose.
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Introduction
All zooplanktons are heterotrophic, although the
individual species differ in how they obtain organic energy; classified as herbivores, carnivores, detritivores and
omnivores (Lalli & Parson 1997a). In temperate areas, zooplankton mainly feed on phytoplankton and are classified
as carnivores (Bouillon et al. 2000). In tropical mangrove
areas, however, the amount of phytoplankton is assumed to
decrease due to the low transparency of water caused by the

suspended clay particles (Okamura et al. 2010, Robertson et
al. 1992). Conversely, a remarkable number of zooplankton
inhabit mangrove areas, including small crustaceans such as
mysid crustaceans, despite the turbid water (Hanamura et
al. 2008). Therefore, it seems likely that small crustaceans
in the mangrove areas feed on alternative carbon sources
and not solely on phytoplankton.
Recently, our studies showed that various aquatic invertebrates in temperate zones could break down cellulose
using cellulases (Niiyama & Toyohara 2011). In addition,
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