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We aimed to prove the usefulness of selenium (Se) in higher plants by inhibiting selenate (Se04?") uptake in plants.
Although Se is an essential element for many organisms, its essentiality is not proved in higher plants. Like sulfate
(S04%), Se04% is taken up by the plant through sulfate transporters (SULTRs) and assimilated via the same pathway
with SO4*. Three SULTRSs are responsible for S04 uptake in Arabidopsis, so we could discover the usefulness of Se
by feeding such plants with Se04% together with other organic S sources and comparing their growth with the wild-
type (WT) plants. Indeed, the triple SULTR knockout (TKO) was impaired with SO42 and SeO4% uptake but grew with
organic S compounds. The TKO growth was inferior to the WT growth, showing a Se deficiency symptom. In addition,
when TKO and WT were treated with low SeO.% levels, only WT was improved the growth. To clarify the biological
background of these phenomena, we performed transcriptome and metabolome analysis and quantified Se, S, and S—
containing compounds under the same conditions. PCA analysis grouped the Se responses in WT and TKO, Se04%
treatment stimulated TCA circle, amino acid metabolism, S assimilation, and nutrient absorption only in the WT, which
could stimulate plant growth.
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