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Abstract
We reported the eukaryotic expression of a bacterial heavy metal transporter, i.e., MerC in the
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Tn21-encoded mer operon, which can recognize and transport not only cadmium and mercuric ion but
also methylmercury and phenylmercury into bacterial cells. This study evaluated the feasibility of
transgenic Arabidopsis plants engineered to express the MerC for the phytoremediation of mercurials
pollution. Arabidopsis soluble N-ethyl-maleimide-sensitive factor attachment protein receptors
(SNARE) molecules, including SYP121, and AtVAM3 were attached to the C-terminus of MerC to target
the protein to various organelles. We found that GFP-MerC-SYP121 localized to the plasma membrane,
whereas GFP-AtVAMS localized to the vacuolar membranes in Arabidopsis suspension-cultured cells.
To enhance the efficiency and potential of plants to sequester and accumulate mercury from contami-
nated sites, transgenic Arabidopsis plants expressing MerC, MerC-SYP121, or MerC-AtVAM3 were
generated. Transgenic plants that expressed MerC, MerC-SYP121, or MerC-AtVAMS3 were more resis-
tant to mercury and accumulated more of this metal than wild-type Arabidopsis. These results demon-
strated that expression of the bacterial mercury transporter MerC promoted the transport and
accumulation of mercury in transgenic Arabidopsis, which may be a useful method for improving plants
for the phytoremediation of mercury pollution.

(Jpn J Clin Ecol 24 : 71 — 78, 2015)
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