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Combination of a number of olfactory receptors plays an important role in animal’ s recognition of
an odorant. However, an odor sensor with the response close to animals’ one has not yet been developed.
That sensor is expected to be useful for engineering applications such as recording and reconstructing
an odor. The goal of this study is to develop an odor biosensor system using a large—scale sensor array.
Thus, I proposed a method for constructing a large—scale sensor array using olfactory receptors, and
demonstrated odor discrimination.

A sensor cell expressing an olfactory receptor and a fluorescent protein can convert an odorant
concentration into fluorescent intensity. A fluorescent image was used for acquiring responses of sensor
cells with different receptor types at the same time. By using image recognition technique based on circle
Hough transform and pattern recognition methods such as principal component analysis and linear
discriminant analysis, odor discrimination between two odorants was demonstrated.

Moreover, in order to suppress photobleaching phenomena and to improve temporal stability of
fluorescent measurement of sensor cells, several methods of excitation light such as intermittent exposure
or weak exposure were tested. It was found that those methods had a potential to reduce the influence
of photobleaching.

Furthermore, affinity to ligands of odorant binding proteins was estimated through a docking simulation
between an odorant molecule and a protein. Simulation results may help us to design the gas phase measurement
of the odor biosensor system. The results suggested that difference of proteins might not have an influence
on ligand selectivity.

Based on these results, it is concluded that the principle of proposed odor biosensor system was
demonstrated, and fundamental of odor biosensor system was established.
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