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Humans can maintain body
temperature because of their heat-
releasing mechanism
(thermogenesis). Thermogenesis
has also been widely observed in
plants and animals. We aim to
understand the phenomena related
to thermogenesis at the cellular
scale. We are developing techniques
for localized thermal stimulation and
temperature measurement using
optical microscopy and applying
them across spatial scales from
biomolecules to individual organisms.
We are pursuing curiosity-driven
and disease-related projects
through domestic and international
collaborators.
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Development of local thermal
excitation and temperature imaging
method

Not only ion channels discovered as
temperature sensors in animals (Nobel Prize in
Physiology or Medicine 2021), but also
biochemical reactions in cells in general, for
example enzymatic reactions, are temperature
dependent. Therefore, it can be assumed that
all the cells respond to temperature in a wide
variety of ways. A simple way to
experimentally examine this hypothesis is to
apply a thermal stimulus to cells while
observing them under an optical microscope.
Therefore, we are developing methods that
combine physicochemical concepts, such as
photothermal conversion (absorbing light and
releasing heat) and quantitative imaging
(obtaining the spatial distribution of certain
parameters), using optical microscopy and
fluorescent probes.

Applications in life sciences

Using our developed methods, we are
trying to answer questions such as what
proteins are responsible for the thermal
response of a cell and whether the same
mechanism works for the cell's own
thermogenesis. For example, we found that
localized heat flow within a cell can affect
translation, development, and physiological
functions such as muscle contraction. We
also discovered that imbalances between
heat and cellular responses can lead to
serious diseases, such as malignant
hyperthermia.
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Figure 1. Methods based on optical microscopy that we have developed
for the local heating of cells, and for measuring the temperature
gradient and temperature change caused by such heating (modified
from Biophys Rev 2021).
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Figure 2. By applying the new methods that we have developed to
biological experimental systems at various spatial scales, from proteins
to individual organisms, we are pursuing curiosity-driven and disease-
related projects with domestic and international collaborators.
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Choosing your laboratory is an

important occasion that will have an
effect for a long time. Wishing you
that you could find a place that fits
you well!

Institute for Protein Research, Osaka University
3-2 Yamadaoka, Suita, Osaka 565-0871, Japan
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Scan here for the lab‘s website >>



