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ABSTRACT

When the organism takes in oxygen by breathing into the body, the active
oxygen arises as a by-product. Superoxide anion radical, hydrogen peroxide and
hydroxyl radical are classified as the active oxygen. Superoxide dismutase
(SOD) catalyzes the conversion of the superoxide anion radical to oxygen and
hydrogen peroxide. SOD can be separated into three classes based on the metal
cofactors (Cu/Zn type, Mn type and Fe type). There is MnSOD in eukaryote and
prokaryotic. The enzyme which thermophilic bacteria produce is known that the
tolerance of enzymatic activity for heat and the denaturant is high. Also,
MnSOD from thermophilic bacteria is useful antioxidant enzyme for industry.

In this study, activity of MnSOD from thermophilic bacteria was measured
after treatment of SDS (sodium lauryl sulfate). MnSOD of Bacillus
stearothermophilus strain C36 was stable than that of Bacillus
stearothermophilus strain IFO12550. There were only two differences of amino
acid residues between strain C36 and strain IFO12550. Substitution position
with Glul02Asp and Ile1l87Val were neither essential nor conserved. These
inner amino acid residue changes suggested an approach to obtain more stable
MnSOD.

Amino acids which form the active site are conserved. In this work, an amino
acid of the active site neighborhood was substituted. As a result, activity
improved by substituting 164Val for His in MnSOD. It was thought that Mn
atom in an active site was caught by 163His and 164His. And this wobbling His

residue increased Mn modulation.
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