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Chitin has been recognized as being among the most abundant biopolymers in nature, ranked 
second after cellulose. Chitin is a crystalline polysaccharide which is a fundamental component of 
the cell walls of molds, mushrooms and certain phytoplankton groups. The enzymes which catalyse 
the hydrolysis of chitin are called chitinases. Most chitinoclastic bacteria possess several chitinase 
genes encoding for enzymes with a variety of chitinase activities. Bacteria are believed to be the 
main degraders of chitin in aquatic systems. The conversion of chitin into forms that can be used by 
chitinoclastic bacteria plays a central role in the recycling of carbon, nitrogen and energy the 
aquatic ecosystem. The present study aims at studying the seasonal variation of chitinase genes in 
Lake Erken and to relate the measured variation to environmental parameters such as bacterial 
production, chitin-degradation rate, incorporation rate of the chitin monomer N-acetylglucosamine 
(GlcNAc), temperature, oxygen, pH and chlorophyll-a concentration.  The hypothesis tested was 
that periods of enhanced chitin degrading activity in lake waters is the result of the presence of one 
or a few dominating populations of chitinase-positive and highly active bacteria.  Due to the 
fluctuations of chitin availability in fresh water systems, caused by alternating algae and 
zooplankton blooms, and the highly regulated nature of cost-expensive chitinase expression in 
bacteria, studies on the temporal dynamics of chitin-degradation will help shed light on the 
mechanisms controlling this biogeochemically significant process. 
 
Different set of primers were tested in order to amplify the chitinase genes from the chitinolytic 
bacterial community.  The primer pair, Ho-ChiA_F2/Ho-ChiA_R2 designed by Hobel et al. (2005) 
proved to be the most successful in amplifying chitinase genes from environmental samples as well 
as from cultured chitinolytic bacterial strains. The T-RFLP profiles enable the assessment of the 
seasonal fluctuation of the chitin degrading bacterial community in Lake Erken and to link the 
seasonal variability with the environmental parameters. It was found that the samples from the 
different seasons tend to cluster separately, which indicates continuous changes of the bacterial 
community from one season to another. The chitin degradation rate turned out to be the main factor 
correlated to the T-RFLP patterns indicating that amplified genes represent the chitinolytic active 
community in Lake Erken.  As for the diversity indices, they correlated positively with the MUF-
DC degradation rate. Based on this we rejected our hypothesis, where we proposed a negative 
correlation of chitin degradation rates and diversity. However, the opposite case could not be 
proven since the observed positive correlation was statistically not significant. As the present study 
is only a preliminary one, more in depth research with a larger number of samples might lead to the 
confirmation of the result. Eventually, the analysis of the clone libraries showed that the Ho-
ChiA_F2/Ho-ChiA_R2 was successful in targeting chitinase genes. According to the BLAST 
analysis, most of the sequences from the clones were found to be very different from cultured 
bacteria; this result was also confirmed in the phylogenetic analyses.   
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