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Development of olfactory sensor using artificial olfactory receptor library

Yohda, Masafumi

13,700,000

OR cOR52

OR
OR OR
OR
OR

(Olfactory receptor OR) R
GFET

Using a cell-free protein synthesis system, we have successfully created
cOR52, an olfactory receptor (OR) that demonstrates exceptional structural stability. We have
discovered that when we immobilize cOR52 onto a graphene field-effect transistor, the ligand of
cOR52 elicits a signal response. Our objective was to generate various artificial receptors based on

a stable OR, as multiple ORs are necessary for creating a sensing system. However, we have
discovered that even ORs with low plasma membrane expressivity can be functionally expressed. This
means that it is possible to develop a sensor that responds to diverse ligands without creating
artificial ORs. Furthermore, we have researched the technique of attaching ORs to graphene
fégld—effect transistors, which has laid the groundwork for constructing olfactory sensors utilizing
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Fig. 3 cOR52 GFET
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