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Abstract To enhance phytoremediation, which removes
heavy metal from soil, transgenic plants were applied to
contaminated soil. We constructed a transformation vector
expressing both TgMTP; (T. goesingense metal tolerance
protein):HA and TgMTP:GFP genes. Transgenic plants were
generated using an Agrobacterium-mediated transformation
system that expressed the two vectors. Screening and analysis
confirmed the incorporation of foreign genes into the
Arabidopsis thaliana genome. Callus was induced in the 116
T3 line. These transgenic plants and calli were used for
further analyses on the accumulation of Ni. The 116 T3-line
plants and calli from selected lines were resistant to heavy
metals and accumulated Ni in their leaves. The expression
level of TgMTP RNA was equal in all leaves, but protein
stability increased in the leaves with Ni treatment. According
to these results, we suggest that TgMTP;-overexpressing
plants may be useful for phytoremediation of soil.
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0 50 100 nM Ni

Fig. 1 A. Localization in TgMTP1:GFP-overexpressing transgenic

plant leaves. B. Assay of 116-2 and Col-0 on plates treated with
Ni after callus induction

Transgenic plants

A 1 2 3 4 5
Transgenic plants
B

Fig. 2 Studies of protein stability using RT-PCR and Western
blotting in 116-2 leaves treated with different chemicals and Col-0
leaves. Different treatment: 1.Ni 2.Zn 3.H,O 4.Soil 5.Col-0
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Wild type plants (Col-0)

Transgenic lines (TgMTP1::HA)

Fig. 3 Phenotypes of wild-type Arabidopsis (Col-0) and TgMTP-
overexpressing transgenic plants. Plant growth in soil culture
treated with 5 ml 5 mM NiSO4 (Ni) or 5 ml 10 mM ZnSO4 (Zn)
once a day for 2 weeks
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Fig. 4 Plant growth (cm) and number (#) of bolts in plants
grown in soil culture treated with 5 ml 5 mM NiSOs (Ni) or
5 ml 10 mM ZnSOy (Zn) once a day for 2 weeks. TG and Col-0
represent TgMTP-overexpressing transgenic and Colombia (wild
type) plants, respectively
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Fig. 5 Concentration (ppm) of Zn and Ni in flowers, leaves, and
fruit in plants grown in soil culture after treatment with 5 ml
5 mM NiSOy4 or 5 ml 10 mM ZnSO4 once a day for 2 weeks.
TG and Col-0 represent TgMTP-overexpressing transgenic and
Colombia (wild type) plants, respectively
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