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167 Bioremediation of heavy metals by expression of the metallothionein
in Renge-soh nodules
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Depart. of Biotechnology, Graduate School of Eng., Osaka Univ.

A novel plant-bacteria remediation system for heavy metals was developed by
expression of tetrameric human metallothionein (MTL4) in Mesorhizobium huakuii
subsp. rengei B3, a strain which infects and forms nodules on Astragalus sinicus. The
MTL4 gene was fused to the nifH and nolB promoters, which generated nodule-
specific expression of the MTL4 gene. The expression analysis of the MTL4 genes
was demonstrated in free-living cells in the presence of Cd**, under low oxvgen
condition. The MTL4 under the »ifH and nolB promoters showed similar ability to
accumulate Cd**.  The expression of the integrated nifHMTL4 genc in the
chromosome of strain B3 showed that single copy of the chimeric gene was sufficient
to bind heavy metals. By inoculation of the recombinant B3, 4. sinicus established
symbiosis with the recombinant B3 that was grown in Cd*" and Cu’"-polluted soils.
The symbionts increased 1.5 to 1.8- fold accumulation of Cd”" in nodules, while Cu®™
was not increased significantly in nodules.

Keywords: Mesorhizobium huakuii, plant-bacteria remediation, heavy metal.
metallothionein, symbiosis.
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Development of the life-and-death discrimination method of cyanobacteria
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