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Iron uptake,

translocation and its regulation in crops

T

| am a daughter of a reviewer
in Japanese TV program “Iron
chef” and have been working
on iron nutrition in plants.

Professor Naoko K. Nishizawa
Ishikawa Prefectural University, Japan

For living organisms, iron (Fe) is an essential metal
element that plays a critical role in various biological
processes. Plants take up Fe from the soil, where Fe is
abundant but present predominantly as insoluble ferric
hydroxides, thus Fe is scarcely available to plants. Plants
utilize various chelators and transporters for Fe uptake and
translocation. Mugineic acids family phytosiderophores
(PS) are known to play a major role in Fe uptake in
graminaceous plants. PS are secreted from the roots to
chelate and solve ferric hydroxides in the soil. Efflux
transporters, Transporter of Mugineic acids 1 (TOM1)
family are involved in secretion of PS. PS are also involved
in  metal translocation in graminaceous plants.
Nicotianamine (NA), a biosynthetic precursor of PS, is
essential for safe and efficient metal translocation in both
graminaceous and non-graminaceous plants. Yellow
Stripel-Like (YSL) family transporters are responsible for
transport of metal-PS and structurally similar metal-NA
complexes in plants.

To avoid a deficit of Fe, plants transcriptionally induce various genes involved in Fe uptake and
translocation in response to low iron availability. Although the presence of intracellular Fe sensors
that trigger or suppress the Fe deficiency response is predicted, their identity has not been
clarified in plants. To identify these Fe sensors, we previously searched for Fe-binding regulators
from rice, and found two Fe-and zinc-binding RING ubiquitin ligases, OsHRZ1 and OsHRZ2.
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