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Pseudo-natural Peptide Therapeutics
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X-ray crystal structures of the complex of target protein with pseudo-
natural peptides generated by the RaPID system
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Quantum Information Physics and Engineering

Our laboratory pursues research programs bridging between
chemistry and biology. To conduct a good balance of science and
technology will build new technologies that contribute to the
chemical biology field, covering from basic research to applied
research. The following programs are currently active in our
laboratory: (1) Non-traditional peptide therapeutics, (2) Engineering
the translation system, and (3) Ribosomal synthesis of natural
product-like molecules by the combination of the genetic code
reprogramming and post-translational modifying enzymes.
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Superconducting circuit technology for quantum information processing
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Superconducting qubits integrated on a substrate

We explore the physics and engineering of superconducting circuits
for quantum computing. Superconducting quantum bits consisting of
Josephson junctions, i.e., tunnel junctions between superconducting
electrodes, enable information processing based on the principles

of quantum mechanics, by using their properties such as quantum
superposition and entanglement. Superconducting qubits and
related circuits have proven to be an excellent tool for single-photon
generation and detection in the microwave domain and thus are
suitable for applications such as quantum information transfer and
highly sensitive quantum sensing.
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