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Change of proteolytic enzyme activities and bacterial assemblage in stored seawater
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Heterotrophic bacteria are the major degraders of organic matter in the sea. Consequently, bacterial extracellular enzymes are
important for the processing of high molecular weight compounds in the sea. Proteins are important substrate for bacterial growth.
However, little is known about the protein degradation process and the distribution of the proteolytic enzyme activities among the
different bacterial species in natural assemblages. In this study, we evaluate the potential activities of proteolytic enzymes in
seawater and the variability in the enzyme profiles of different bacterial isolates. Samiples were collected from coastal seawater in
Matsuyama, Japan. The scawater was stored at 20°C for time course analysis. Enzyme activity and substrate preference in the
seawater (total and <02 pm fraction) and isolated bacteria were assayed using 19 types of peptide analogue
methylcoumarylamide (MCA) substrates for aminopeptidase, trypsin, elastase and chymotrypsin. Classification status of
picked-up isolates was determined using 16S rDNA sequence. Results showed that trypsin, chymotrypsin and aminopeptidase
were most active whereas the activities of elastase were weak in seawater. The changes in the levels of enzyme activities during
56 days suggested the changes of microbial population composition. Among the picked-up isolates, Alphaproteobacteria ,
Betaproteobacteria and Cytophaga-Flexibacter-Bacteroides  showed highest activities in aminopeptidase whereas
Gammaproteobacteria were active in aminopeptidase and chymotrypsin activities , suggesting that specialization for different
types of substrates in different bacterial species and the complementary hydrolysis by different enzymes produced by diverse
natural bacterial communities are important in determining the fate of proteins in the sea.
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