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Microautoradiography-Fluorescence In Situ Hybridization (MAR-FISH) can be used to simultaneously
examine the phylogenetic identity and the substrate uptake of microorganisms within a complex microbial
community. In this paper, in order to obtain the knowledge of the biodegradation of Polycyclic Aromatic
Hydrocarbons (PAHSs), degradation experiments were performed and PAHs-degrading bacteria in activated
sludge were detected by 16S rRNA gene cloning analysis and MAR-FISH. The three findings obtained in
this study are follows:

First, activated sludge and pasteurized sludge were incubated with PAHs and were measured with
changing concentration of PAHs with time. From the experiments, concentrations of PAHs added in
activated sludge decreased compared with those of in pasteurized sludge, indicated that microorganisms in
activated sludge clearly metabolize PAHs. Second, Difference of the microbial community composition of
the activated sludge before and after incubation with PAHs was performed by 16S rRNA gene cloning
analysis. The compositions of Alphaproteobacteria and Gammaproteobacteria increased during the
incubation of activated sludge, suggested to be capable of degradation of PAHSs. Finally, PAHs-degrading
bacteria were determined with MAR-FISH with 14C-labeled PAHs. Uptake of PAHs by
Betaproteobacteria was observed. From the observation, it was showed that Betaproteobacteria have a
degradative activity of Phenanthrene, which used fore PAHs (Phenanthrene, Fluoranthene, Pyrene,
Benzo(a)pyrene) in this study.




