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Living organisms and cells in extreme environments (high or low
temperature, high or low pH, high salinity, and high pressure etc))
have adapted to their habitats in such a way that metabolic
processes permit them to survive and function. Our research group
focus on the screening, characterization, development and
application of these useful and functional biomaterials for
industrial application.
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The microorganisms which produce novel biological materials
(enzyme, pigment, lipid, and nucleic acid etc.) were isolated and
characterized. These studies include to elucidate the
relationship between structure and function of biological
materials using genetic engineering.
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The present study aim at the characterization, the binding
mechanisms with the target, and the application to a biosensor
and bio-device of peptide ligands which has high affinity to
small molecules, such as dioxin, endocrine disrupting chemicals
and fullerene, or various living cells.
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P19 cell is a pluripotent stem cell of murine teratocarcinoma. To
isolate peptides that bind to the stem cell, we employed a
phage display technology with undifferentiated P19 cells as the
target. In order to reduce non-specific binding of phages to the
cell surface, the phage libraries were pre-adsorbed to the
differentiated P19 cells before each selection on the
undifferentiated P19 cells. After eight rounds of the selection,
No.28 phage displaying peptide was isolated.
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A novel approach to develop a peptide, that can recognize
fullerene (C60) is described for affinity selection of phage displayed
peptides from a combinatorial peptide library. Biopanning was
performed using cyclic 7-mer peptide library against C60 films
deposited on silicon (Si) substrate, and eluted phages with organic
solvent. The phage, that recognized C60 films deposited on Si
substrate, were obtained from biopanning.
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