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Masafumi Yohda is a Distinguished Professor in the Department of Biotechnology 
and Life Science at Tokyo University of Agriculture and Technology, where he has 
been a faculty member since 1998. He graduated from the Department of 
Chemical Engineering at the University of Tokyo in 1982 and received a Ph.D. 
from the University of Tokyo in 1988. The title of his thesis was “Structure and 
function of F1-ATPase.” He made an expression and purification system for F1-
ATPase, which was later used in the experiment for the rotation of F1-ATPase. He 
worked for a chemical company and then joined RIKEN as a researcher. At 
RIKEN, he was involved in the human genome project and research on nitric hydrates. His research interests mainly lie 
in the area of protein science, especially molecular chaperones. In addition, he has various achievements in 
environmental microbiology and DNA analysis systems. Currently he is the vice president of Protein Science Society 
Japan and also the secretary general of Asian Pacific Protein Association. 

Olfaction depends on the selectivity and sensitivity of olfactory receptors (ORs). ORs are members of the GPCR family. 
Humans have 388 functional OR genes, which comprise nearly one-third of the GPCR family. While only one OR is 
expressed in an olfactory neuron cell, each OR exhibits flexibility in its binding specificity for odor ligands. The olfactory 
system is likely to determine the identity of a particular odorant by integrating the responses of various olfactory cells. 
ORs have the potential to be used as chemical sensors. The budding yeast, Saccharomyces cerevisiae, offers significant 
advantages for studying GPCRs. S. cerevisiae can be used to simplify the complicated signaling pathways of higher 
eukaryotic cells because of its uncompetitive and monopolistic G-protein signaling pathway. We have been trying to 
develop an artificial olfactory sensor system by expressing ORs in S. cerevisiae. Although we could detect odorants by 
S. cerevisiae expressing ORs, the sensitivity was poor. This result may be at least in part due to poor functional 
expression of olfactory receptors and/or limited solubility of some odorants in the medium. We examined the effects of 
two types of accessory proteins, receptor transporting protein 1 short and odorant binding proteins, in improving odor-
mediated activation of olfactory receptors expressed in yeast. We found that receptor transporting protein 1 short 
enhanced the membrane expression and ligand-induced responses of some olfactory receptors. Coexpression of 
odorant binding proteins of the silkworm moth Bombyx mori enhanced the sensitivity of a mouse olfactory receptor. Our 
results suggest that different classes of accessory proteins can confer sensitive and robust responses of olfactory 
receptors expressed in yeast. Inclusion of accessory proteins may be essential in the future development of practical 
olfactory receptor-based odorant sensors. In addition, I will present results of our recent studies on olfactory sensing 
systems. 
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