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Biophysics is a field that seeks to understand biological phenomena through the principles and
tools of physics. While all living organisms obey the laws of physics, the complexity of biological
systems limits our current understanding. The B Laboratory studies biological molecules, such as
proteins and nucleotides, using computational techniques, often in collaboration with experimental
groups. This research involves

Developing new algorithms to decipher the structure and dynamics of biomolecules: For
modeling structure and dynamics, we develop new algorithms using computational modeling
techniques that utilize simple concepts of mechanics in physics to simulate the dynamics of
biological molecules and combine various experimental data (integrative modeling / hybrid
approach).

Structure Dynamics and Biological Functions through Simulations: We perform molecular
dynamics simulations of biomolecules to examine various functions. We can study their
interactions with other molecules, such as proteins or drug molecules, and study conformational
transitions following such interactions. Observations from simulations are examined carefully to
discover new insights that have not been accessible from experimental studies.

In the first part of the year, students will familiarize themselves with various computational
methods (e.g., MD simulations, machine learning) and biological systems through literature
reviews and tutorials. In the second half, students will conduct research on a specific project.
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