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In the first chapter, background information and the objectives of this study are
presented through a description of published research on the use of diatoms to
evaluate water quality, as well as the potential applications of biosilica.

In the second chapter, I describe the use of DAIpo (diatom assemblage index to
organic water pollution) values to evaluate water quality in several rivers and ponds.
The epilithic diatoms that are present in riverbed microbial communities have been
classified as saprophilous and saproxenous, in addition to several undifferentiated
groups of taxa, based on statistical analyses of their tolerance to organic water
pollution. The sampling sites used for this analysis include Otomegaike pond, Hakata
River, Houman River, Kota River, Muromi River, Takao River, Tatara River, and Yana
River in Fukuoka Prefecture, Japan. The results, which include the calculated DAIpo
values and an evaluation of water quality levels, are described in this chapter.

In the third chapter, the diversity of diatoms in Otomegaike pond and the Hakata
River are evaluated using the PCR-DGGE (polymerase chain reaction-denaturing
gradient gel electrophoresis) method. A total of 4 and 7 diatom taxa are identified
from Otomegaike pond and Hakata River, respectively, using purified DNA for
PCR-DGGE analysis. The number of diatom taxa identified using PCR-DGGE
analysis was considerably less compared to the number identified by microscopic
observation. This result may indicate that PCR-DGGE cannot separate the amplified
DNA (a partial 18S rRNA gene) of related species.

In the fourth chapter, the biological formation of inorganic materials that have
complex structures of biominerals is a widespread phenomenon in nature, yet the
molecular mechanisms wunderlying biomineral morphogenesis remain poorly
understood. Diatoms are well-known examples of such structures, due to the
possession of a cell wall composed of silica. I constructed an overexpression system for
the synthetic gene encoding silaffin-1A1 peptide (Sil-1A1), which is a part of
silaffin-1. The recombinant protein was analyzed using SDS-polyacrylamide gel
electrophoresis. Finally, biosilica spheres were produced using the recombinant
protein purified from E. coli.

The final chapter summarizes the main results of this study.
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