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My graduate research has focused on interactions between hydropho-
bic model transmembrane helices and lipid bilayers to elucidate the
physical principles of the folding and stability of membrane proteins.
Recently, we have also become interested in behaviors of proteins in
living cell membranes that are composed of diverse proteins and lipids.
We thought that development of a novel methodology for labeling of
cell surface proteins was essential in this field. The method described
in the work is a useful tool for detailed investigation of behaviors of
membrane proteins in living cells, such as receptor oligomerization and
internalization. (Read Yano’s article on p 341.)

Cells secrete a wide variety of biological substances that regulate
cellular functions, such as growth factors, cytokines, hormones, and
neurotransmitters. My research interest is to develop general methods
for visualizing these secreted molecules. We have developed a cell-
based fluorescent indicator, Bescell, for brain-derived neurotrophic
factor (BDNF). BDNF is secreted from neurons and plays a crucial role in
the formation, maintenance, and function of neuronal circuits. Bescell
is a highly sensitive, selective, and reversible indicator for BDNF. We
cocultured Bescell with hippocampal neurons to detect BDNF secreted
from its adjacent hippocampal neurons. We showed that Bescell visu-
alizes picomolar concentrations of endogenous BDNF secreted from
hippocampal neurons. We previously developed a cell-based indicator
for nitric oxide, Piccell. Bescell and Piccell demonstrate that the pres-
ent approach based on “cell-based fluorescent indicator” provides a
powerful tool for imaging secreted molecules. (Read Nakajima’s article
on p 352)

My research is focused on the development of genetically encoded
biosensors with the ability to detect changes in the concentration of
second messengers or post-translational modifications in living cells.
This work has been inspired by the many existing reports of intracellu-
lar, FRET-based biosensors that have appeared in the literature in recent
years. However, instead of using variants of GFP, we have chosen firefly
luciferase as our reporter protein. By fusing polypeptides to wild-type or
mutant forms of luciferase, our group has generated biosensors against
multiple targets. We feel the large change in light output and the ease
of measurement of this new class of biosensor will be useful for basic
research and drug discovery. (Read Binkowski’s article on p 346 and
Point of View on p 335.)

Since | joined Prof. Umezawa’s lab at the University of Tokyo, my
research has focused on developing new bioluminescent probes for
visualizing intracellular signaling in response to exogenous stimula-
tors. Molecular imaging with genetically engineered functional proteins
is a main component of my research. Previously, coworkers and |
presented a protein-splicing technique for imaging nuclear trafficking
of target proteins. Since then, we engineered a single-molecule-format
bioluminescent probe, in which all the components required for signal
sensing and visualization are integrated. | anticipate that the future
technology for molecular imaging will be directed to mimic sense
organs of living subjects and trace temporal dynamics of cellular mol-
ecules. (Read Kim’s article on p 359 and Point of View on p 338.)
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