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The structural biology is a special field of biology con-
cerned with the molecular structure of biological mac-
romolecules and the molecular basis of their functions.
If we were to speak out without a fear of being mis-
taken, most of biological phenomena could be
described as a picture-card show containing gene sym-

cytoskeletal remodeling and clathrin-mediated endocy-
tosis. We are promoting structure determinations of
protein-protein complexes and supramolecular protein
complexes under the concept of “structure at work”.
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Residue-Specific Kinetic Insights into the Transition

bols in colorful graphical objects, and these pictures
State in Slow Polypeptide Topological Isomerization

relies almost entirely on the bands visualized in gel

electrophoresis images. In contrast, some people by NMR Exchange Spectroscopy. J. Phys. Chem. Lett.

including us desire to understand the biological phe- 12:10551-7, 2021.

nomena, such as rigorous specificity of the recognition 2. Taguchi Y., Yamasaki T., Ishikawa M., et al.

of target molecules (ligands) and highly efficient enzy- The structure of an archaeal oligosaccharyltransfer-

matic reactions, at atomic levels as if the molecules ase provides insight into the strict exclusion of pro-

were real objects. line from the N-glycosylation sequon. Commun. Biol.
The proteins are amino acid sequences stored as 4:941, 2021.

information in genomic DNAs, of which structures and 3. Hayashi S., Kohda D.

functions have been highly sophisticated through evo- The time-zero HSQC method improves the linear free

lution of life. We are determining the three dimensional energy relationship of a polypeptide chain through

structures of molecular machines that were created and the accurate measurement of residue-specific equilib-

optimized by Nature. We expect that we will find a rium constants. J. Biomol. NMR. 76: 87-94, 2022

novel mechanism beyond our imagination, and Nature 4. Han X., Maita N., Shimada A, et al.

always respond to our expectations. Effects of targeting signal mutations in a mitochon-
Our structural biology is characterized as follows: we drial presequence on the spatial distribution of the

use an ingenious combination of X-ray crystallography, conformational ensemble in the binding site of
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nuclear magnetic resonance (NMR) spectroscopy, and
single particle analysis and tomography using cryoelec-
tron microscopy. These methods are complemented by
expertise in the fields of protein expression and purifi-
cation, and analyses of protein-ligand interactions with
various physicochemical techniques.

Our target biological systems include (1) Mitochon-
drial protein import system; (2) Oligosaccharyltransfer-
ase that catalyzes glycosylation on asparagine residues
in protein; (3) Proteins involved in DNA replication,
repair, and recombination; (4) Proteins involved in
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TomZ20. Protein Sci. 31: e4433, 2022.

5. Fujinami D., Hayashi S., Kohda D.
Retrospective study for the universal applicability of
the residue-based linear free energy relationship in
the two-state exchange of protein molecules. Sci.
Rep. 12: 16843, 2022.
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