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How rice plants deal with environmental changes in manganese

Manganese (Mn) is an essential metal for the growth
and development of plants but could also become
toxic if accumulated in excessive amounts. However,
the concentration of Mn in soil solution varies from
sub-micromolar to hundreds of micromolar in rice
fields. Therefore, rice plants must have a system to

deal with such great changes of Mn.

Here, Naoki Yamaji and colleagues at Professor
Jian Feng Ma's laboratory report the discovery that
a transporter known as OsNramp3 functions as a
switch in response to changes in the concentration
of Mn in the environment. OsNramp3 is a plasma
membrane-localized Mn transporter in the node
of rice. At low Mn concentrations, OsNramp3
preferentially transports Mn to young leaves and

panicles to meet the Mn requirement for growth.

Figure caption: Rapid response of OsNramp3 protein localization
to excess Mn in basal node xylem parenchyma cell. Four-week-old
seedlings of WT2 grown hydroponically with 1/2 Kimura B solution
were pretreated with -Mn nutrient solution for 4 days and then were
transferred to nutrient solution containing 50 pM Mn. After 0 (a),
0.5 (b), 1 (c), 2 (d), 4 [e) and 24 h [f), basal stems were sampled for
immunostaining of OsNramp3 (red colour). Projection image was
constructed from Z-stack images at xylem of EVBs in the middle part
of the basal stem. Blue colour showed cell wall autofluorescence.
Scale bars, 20 pm.

However, at high Mn concentrations, OsNramp3 protein rapidly degrades within few hours, resulting

in an alternated distribution of Mn to old tissues although the mRNA level is unaffected by Mn level.

These results reveal the OsNramp3-mediated strategy of rice for adapting to a wide change of Mn

concentrations in the environments.
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