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Electrophilic substances in foods possess potential to exhibit various biological activities through 
transcriptional regulation of cytoprotective genes involved in cellular defense against biotic 
stresses induced by xenobiotics, reactive oxygen species, and alcohol.  We have been focusing 
on food-derived electrophiles such as isothiocyanates, flavonoids, and phenolic acid metabolites 
of quercetin 4´-glucoside, the major polyphenol in onion.  Modulating effects of these compounds 
on cytoprotective gene expression and the underlying molecular mechanisms are investigated by 
the forward chemical genetics approach to elucidate their physiological significance.
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Understanding of molecular mechanisms of biominer-
alization
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Biominerals are minerals formed by organisms. They possess various superior material proper-
ties derived from their structure and composition. Understanding biomineralization could contrib-
ute to the development of material science and nanotechnology. We are studying biomineraliza-
tion using omics technologies.

The denticle caps of chiton radular teeth consist of magnetite. The elucida-
tion of magnetite biomineralization mechanisms in chitons could pave the 
way for developing novel environmentally benign processes for the produc-
tion of iron oxide materials. To clarify the molecular mechanisms of mag-
netite biomineralization, we constructed de novo assembled transcriptome 
data from radular tissue of chitons for the first time. Furthermore, we iden-
tified the proteins that were specifically expressed in the mineralized teeth. 
Characterization of these proteins using genetic engineering techniques are 
ongoing.

The beautiful geometric design of diatom silica cell walls 
have attracted many people over the years. Recently, it has 
been shown that diatom silica cell walls are not only beautiful 
but also useful in the nanotechnology field because of their 
many exceptional material properties. We are studying silica 
biomineralization in consideration of future nanotechnologi-
cal applications.

Magnetite biomineralization in chitons

Silica biomineralization in diatoms
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