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Summary

Selenium (Se) is one of essential micronutrients for human and animals. But for plant, selenium is not an essential
micronutrient, and excess amount of selenium is toxic. Most plants cannot grow in soil containing selenium, but
several kinds of plants can grow well in such soil and accumulate selenium. The selenium hyperaccumulated plant
can accumulate selenium more than 1,000 mg per kg dry weight. Many researchers have studied selenium tolerance
in plant extensively on hyperaccumulators such as Astragalus bisulcatus and Stanleya pinnata, although
Arabidopsis thaliana is a representative model Dicotyledon plant.

In this mini review, I describe the current aspects of research for selenium uptake, transport, and tolerance in

Arabidopsis thaliana and the further aspect of selenium tolerance in Arabidopsis thaliana in relation to homocyste-

ine methyltransferase in this organism.
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Fig.1 Phylogenetic analysis of high-affinity sulfate transporter
homologs of Arabidopsis thaliana

The phylogenetic tree of high-affinity sulfate transporter
homologs of Arabidopsis thaliana was drawn using a
Clustal W multiple sequence alignment (http://www.ge-
nome.jp/tools-bin/clustalw). The accession numbers of
proteins used for phylogenetic analysis were shown as
follows: Sulfate transporter 1;1 (AT4G08620); Sulfate
transporter 1;2 (AT1G78000); Sulfate transporter 1;3
(AT1G22150); Sulfate transporter 2;1 (AT5G10180); Sul-
fate transporter 2;2 (AT1G77990); Sulfate transporter 3;1
(AT3G51895); Sulfate transporter 3;2 (AT4G02700); Sul-
fate transporter 3;3 (AT1G23090); Sulfate transporter 3;4
(AT3G15990); Sulfate transporter 3;5 (AT5G19600); Sul-
fate transporter 4;1 (AT5G13550); and Sulfate transport-
er 4;2 (AT3G12520).
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Fig. 2 Schematic representation of distribution of high-affinity
sulfate transporter homologs in Arabidopsis thaliana
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Table 1 Methyl acceptor specificity of rAtHMT-1 and rAtHMT-2 of Arabidopsis

thaliana

Methyltransferase activity

(nmol/min/mg)

rAtHMT-1 rAtHMT-2

L-Homocysteine 1145 £ 40 126 = 0.2

p-Homocysteine 212 £ 15 108 £ 0.2
L-Cysteine 33 £09 <0.05
p-Cysteine 34 £02 <0.05
DL-Selenocysteine <0.05 <0.05

Cited from reference 19).
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