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Molecular Dynamics Study on the Difference in Molecular Fluctuations between Wild Type
and G93 A Mutant of Superoxide Dismutase 1 (School of Medicine, Hyogo Medical University)
(OKazuaki Fukushima, Noriko Fujiwara

Superoxide dismutase 1 (SOD1) is an enzyme that converts superoxide radical anions into
hydrogen peroxide and oxygen molecules, which are harmful to organisms. Mutants of SOD1
are known to cause amyotrophic lateral sclerosis (ALS), which is more unstable and prone to
aggregation, but the pathogenesis mechanism is still unknown.

In this study, we performed five 300-ns molecular dynamics simulations of wild-type SOD1
and the ALS-causing G93A mutant using Gromacs. In the results of the simulations, the root
mean square fluctuation (RMSF) of each residue showed that there were large fluctuations in
the metal-binding loop (Loop 1V) and the electrostatic loop (Loop VII). A comparison of the
root mean square deviation (RMSD) of these two loops revealed that the metal-binding loop in
WT and the electrostatic loop in G93A had larger values, indicating that the loops that
fluctuated significantly varied with mutations.
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