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Maize gene could lead to bumper harvest

January 16 2012

Maize plants. Credit: Luis Miguel Bugallo Sanchez

(PhysOrg.com) -- The discovery of a new ‘provisioning’ gene in maize
plants that regulates the transfer of nutrients from the plant to the seed
could lead to increased crop yields and improve food security.

Scientists from Oxford University and the University of Warwick, in
collaboration with agricultural biotech research company Biogemma-
Limagrain, have identified the gene, called Meg 1.

They report their find, which they believe could help to increase global
food production, in this week’s Current Biology.

Unlike the majority of genes, which are expressed from both maternal
and paternal chromosomes, Megl is expressed only from the maternal
chromosomes. This unusual form of uniparental gene expression, termed
‘imprinting’, also occurs with some genes in humans, which regulate the
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development of the placenta to control the supply of maternal nutrients
during foetal growth.

The team, led by Dr. Jose Gutierrez-Marcos of the University of
Warwick, and Dr Liliana Costa and Professor Hugh Dickinson of
Oxford University’s Department of Plant Sciences, has now highlighted
that plants have also adopted a similar system to regulate nutrient
provisioning during seed development.

The researchers demonstrated that Megl is responsible for the formation
of specialized conduit cells that confer placenta-like properties to the
embryo surrounding tissues of plant seeds to regulate the transfer of
nutrients from mother to offspring.

Dr. Gutierrez-Marcos of the University of Warwick said: "These
findings have significant implications for global agriculture and food
security, as scientists now have the molecular know-how to manipulate
this gene by traditional plant breeding or through other methods in order
to improve seed traits, such as increased seed biomass yield.

"This understanding of how maize seeds and other cereal grains develop
(e.g. in rice and wheat) is vital, as the global population relies on these
staple products for sustenance. Therefore to meet the demands of the
world’s growing population in years to come, scientists and breeders
must work together to safeguard and increase agricultural production.’

Professor Hugh Dickinson of Oxford University’s Department of Plant
Sciences, said: "The identification of Megl is a highly-important
discovery and represents a vital first step in this process; the next will be
to identify other genes involved in regulating provisioning and nutritional
content of seeds."

The research was supported by the European Union and the UK’s
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Biotechnology and Biological Sciences Research Council. A report of
the research, entitled ‘Maternal control of nutrient allocation in plant
seeds by genomic imprinting’, is published in this week’s Current

Biology.
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