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The present study was purposed to construct an advanced assay system for stress hormone-like chemicals in
mammalian cells and cardiac tissues. In respect to the purpose, | conducted a variety of studies ranging from
creation of new artificial luciferases emitting superluminescence (basic study), development of efficient stress
hormone probes, and imaging of stress-hormonal events in cardiac tissues (applications). These diverse studies
enabled us to conduct publication of 10 scientific papers (as the first and corresponding author) and two research
reviews in book chapters, and 15 presentations in the academic societies.

In specific, | created superluminescent variants of a copepod luciferase as a new bioluminescent material (Kim et
al. Anal. Chem., 2011, 83, 8732). Further, | generated a series of artificial luciferases that exert an excellent optical
intensity, prolonged bioluminescence, and heat stability. The corresponding patent was selected as a patent of
Category 1 in AIST (meaning rating within-top-3% among AIST patents). | also genetically synthesized diverse
single-chain probes that sense stress hormones in saliva with high selectivity and sensitivity. The excellent
sensitivity to stress hormones was achieved by an optimization of the molecular designs. | demonstrated the fidelity
of the probes through examination of stress levels in the saliva of 15 volunteers (Kim et al. Bioconjugate Chem.,
2011, 22, 1835). This research infrastructure was further utilized to develop an efficient slide-equipped optical
device for many hormone samples. | also created a light-emitting cardiac tissue that are beating and emits light in
response to stress hormones and chemicals.
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All the present research activities contribute to investigation of the molecular events related to life phenomenon
and creation of new methodology evaluating hormone effects in the made cardiac tissues instead of scarifying

model animals.
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“A  Bioluminescent Assay System for
Whole—Cell Determination of Hormones”
Sung Bae Kim, Toshiyuki Suzuki b, and Akira
Kimura
Chemical and Pharmaceutical Bulletin,
2013 in press
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International Journal of Molecular Science,
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Sato, Hiroaki Tao
Analytical Chemistry, 2012, 84,
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Bioconjugate Chemistry, 2012, 23,
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