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Summary

We evaluated the effect of inorganic and organic selenium compounds on the growth and gene expression of
Arabidopsis thaliana. After the cultivation of A. thaliana at 25C for 28 days with 0, 1, and 5 ppm inorganic (selenate
and selenite) or organic (selenomethionine (SeMet), selenocystine (SeCystine), and Se-methylselenocysteine (MeSeCys))
selenium compounds, we measured the growth parameters, selenium content, and mRNA expression levels of the
genes encoding the proteins involved in sulfur amino acid metabolism in the plant. Fresh weight of the plant was
approximately 60% lower following an exposure to 1.0 ppm of the various selenium compounds. The selenium content
was higher in the roots when exposed to SeMet while that was higher in the leaves when exposed to selenite.
Exposure to organic selenium compounds corresponded to a significant decrease in the root weight, compared to
that obtained with an exposure to inorganic selenium compounds. MeSeCys, at a level of 5.0 ppm, showed a weaker
inhibition of growth compared to that recorded with any other selenium compound at that level. The weights of
roots and leaves decreased depending on the selenium exposure levels up to 5.0 ppm. The expression levels of ho-
mocysteine S-methyltransferase 3 were increased following an exposure to 1.0 ppm selenate, SeMet, and SeCystine
each. These results suggest that inorganic and organic selenium compounds show different effects on the growth

parameters of A. thaliana.
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Table 1 Sequences of the specific primers used for reverse transcriptase polymerase chain
reaction analysis

Gene name 5 — 3’ primer sequence Locus
Forward TGATCGTTTCAGGCTTTCGC
APSI1 AT3G22890
Reverse TGGAAAGCAAACACCGCATC
Forward TGGTCCCCAAACAAAGCTTG
CBL AT3G57050
Reverse TTGTCCACCAACACAAGAGC
Forward TTAACCCAAACGCTGCGTAC
CGS AT3G01120.1
Reverse AAGCGGTCGAATTCTGTTGC
Forward AGCTGGTCCTGATCTTCTTGC
HMTI AT3G25900
Reverse TCCAAAAGCTCAACGCAAGC
Forward TTGCAGCATCAGTTGGTAGC
HMTZ2 AT3G63250
Reverse TGCGGTGAAAATCCTTCAGC
Forward TGTGCGAAAGTGGCAGATTC
HMT3 AT3G22740.1
Reverse TTGGTTTGCGTGTCATCTGG
Forward TCAGTTTCGCTGCTTGGATG
MMT AT5G49810
Reverse AGCGGCATATTTCACAGTGC
Forward TGCTGCACAAAAGGTCGTTG
MS3 AT5G20980
Reverse AGCTGCATTTGTCACCCTTG
Forward TTGCCCTGTCCATCAAATGC
OVAI AT3G55400
Reverse TACGAAGGCTGCACAAAACG
Forward AAACACGAGGTGCTTTTGGC
PAPS AT5G03430
Reverse TGATCCTCAACAGTGCCAGAC
Forward ACATCGGCTCTCATTACTGGTG
SULTR4;2 AT3G12520.1
Reverse TTGCAACGCCAAGACCAAAC
Forward TACACTGCAAACGCCGTTTC
UBQ2 AT2G36170.1
Reverse TTGCCGGTTAGCGTTTTCAC

APSI, ATP sulfurylase 1; CBL, cystathionine beta-lyase; CGS, cystathionine gamma-syn-
thase; HM T, homocysteine S-methyltransferase; MM T, methionine S-methyltransferase; MS3,
methionine synthase; OVAI, methionine-tRNA ligase; PAPS, phosphoadenosine phosphosul-
fate reductase; SUL TR4,2, sulfate transporter 4;2; UB®Z2, ubiquitin extension protein 2.
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Fig. 1 Effects of the various selenium compounds on the weight of the plant (A), roots (B), and leaves (C), Se content in the roots (D),
Se content in the leaves (E), and Se content in the plant (F) in Arabidopsis thaliana.

Data represent means=* standard error of the means (SEM) (n = 4).
Values not sharing a common letter are significantly different at p < 0.05 according to the Tukey’s multiple comparisons test.
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Fig. 2 Effects of the various selenium compounds (exposure level of 1.0 ppm) on the mRNA expression levels of genes encoding the
proteins involved in the sulfur amino acid metabolism in Arabidopsis thaliana.

Data represent means * standard error of the means (SEM) (n = 4).
The mRNA expression levels were determined by a real-time polymerase chain reaction analysis, using the UBQ2 mRNA ex-
pression level for normalization. The mRNA expression levels of genes are shown relative to those determined from the blank

(set at 1).

APSI, ATP sulfurylase 1; CBL, cystathionine beta-lyase; CGS, cystathionine gamma-synthase; M 7T, homocysteine S-methyl-
transferase; MM T, methionine S -methyltransferase; MSJ3, methionine synthase; OVAI, methionine-tRNA ligase; PAPS, phos-
phoadenosine phosphosulfate reductase; SUL TR4,2, sulfate transporter 4;2; UB®Z2, ubiquitin extension protein 2.
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