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This research has a purpose of the development of the mercury recovery method to have made an enzyme
intramolecular capture organomercury in solution, with using the overexpression strain for an organomercury lyase,
transfectd into E. coli and the establishment of the detect-evaluation method of the remaining mercury by the
activation analyses.

[Experiments]

1) The enzyme gene (R831b OMR locus) was chemically synthesized, and incorporated into the E. coli (E.coli, BL21DE3
(plysS)) gene site.

2) Strains were cultivated in a minimal-medium which is composed only of salts. The MerB enzyme was isolated,
puficated and crystallized.

3) At the 50mL cultivation scale, it added a methyl chloride mercuric-compound as it became 5.0 or 2.5 mM, and used in
an activation analyses.

4) Gamma rays were detected after a neutron irradiation with the activation port when operating by 5 MW of
research-reactor

[Results and Discussion]

The transformed BL21DES3 strain produces the MerB enzyme in the IPTG addition. Crystal structure of the enzyme
reveals an active site composed of three amino acids (Cys96, Asp99, Cys159) and, although a CH3HgCI was added in a
native enzyme, Hg atom was found in the enzyme molecule. It shows that the enzyme hydrolyzed the mercury compound
and bind only Hg atom.

In the activation analyses, the gamma ray detection after neutron irradiation from Hg smeared cells, the mercury
quantity was about twice as strongly caught, but in the case of IPTG induction, the ratio became reverse or an equal
degree. As for this result, it was expected that growth itself became unstable in the convertible share to have made enzyme
molecule be overexpressed compulsorily.
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