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Summary: Just 15 plant crops provide 90 per cent of the world's food calories. A review of
genome editing technologies states gene editing technology could play a vital role
to play in climate-proofing future crops to protect global food security. The review
recommends integrating CRISPR-Cas9 genome editing into modern breeding pro-
grams for crop improvement in cereals.
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FULL STORY

Gene editing technology will play a vital role in climate-proofing future crops
to protect global food supplies, according to scientists at The University of
Queensland.

Biotechnologist Dr Karen Massel from UQ's Centre for Crop Science has published a review of
gene editing technologies such as CRISPR-Cas9 to safeguard food security in farming systems
under stress from extreme and variable climate conditions.

"Farmers have been manipulating the DNA of plants using conventional breeding technologies
for millennia, and now with new gene-editing technologies, we can do this with unprecedented
safety, precision and speed," Dr Massel said.

"This type of gene editing mimics the way cells repair in nature."

Her review recommended integrating CRISPR-Cas9 genome editing into modern breeding pro-
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grams for crop improvement in cereals.

Energy-rich cereal crops such as wheat, rice, maize and sorghum provide two-thirds of the
world's food energy intake.

"Just 15 plant crops provide 90 per cent of the world's food calories," Dr Massel said.

"It's a race between a changing climate and plant breeders' ability to produce crops with genetic
resilience that grow well in adverse conditions and have enriched nutritional qualities.

"The problem is that it takes too long for breeders to detect and make that genetic diversity
available to farmers, with a breeding cycle averaging about 15 years for cereal crops.

"Plus CRISPR allows us to do things we can't do through conventional breeding in terms of gen-
erating novel diversity and improving breeding for desirable traits."

In proof-of-concept studies, Dr Massel and colleagues at the Queensland Alliance for Agriculture
and Food Innovation (QAAFI) applied gene editing technology to sorghum and barley pre-
breeding programs.

"In sorghum, we edited the plant's genes to unlock the digestibility level of the available protein
and to boost its nutritional value for humans and livestock," she said.

"We've also used gene-editing to modify the canopy architecture and root architecture of both
sorghum and barley, to improve water use efficiency."

Dr Massel's research also compared the different genome sequences of cereals -- including wild
variants and ancestors of modern cereals -- to differences in crop performance in different cli-
mates and under different kinds of stresses.

"Wild varieties of production crops serve as a reservoir of genetic diversity, which is especially
valuable when it comes to climate resilience," she said.

"We are looking for genes or gene networks that will improve resilience in adverse growing cli-
mates.

"Once a viable gene variant is identified, the trick is to re-create it directly in high-performing culti-
vated crops without disrupting the delicate balance of genetics related to production traits.

"These kinds of changes can be so subtle that they are indistinguishable from the naturally occur-
ring variants that inspired them."

In 2019, Australia's Office of the Gene Technology Regulator deregulated gene-editing, differenti-
ating it from genetically modified organism (GMO) technology.

Gene edited crops are not yet grown in Australia, but biosecurity and safety risk assessments of
the technology are currently being undertaken.

This research is funded by an Australian Research Council Discovery grant with support from the
Queensland Department of Agriculture and Fisheries and The University of Queensland.
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Genome Editing: Reducing Off-Target Mutations in DNA

Sep. 15, 2023 — Researchers have developed a novel genome editing technique known as
NICER, which results in significantly fewer off-target mutations than CRISPR/Cas9 editing. The
technique uses a different type of ...
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High-Precision Genome Sequencing of Buckwheat Breeds Hope for Future Harvests

Aug. 11, 2023 — Buckwheat's high-precision chromosomal-level genome sequence has been de-
ciphered, a key step toward unraveling the evolution of the buckwheat genome and the origins of
the cultivated crop. By ...

Six Novel Variants for CRISPR-Cas12a in Plants, Expanding Genome Engineering

Mar. 29, 2021 — Scientists innovate genome editing and engineering in plants, with the ultimate
goal of improving the efficiency of food production. His new work contributes six novel variants of
CRISPR-Cas12ain ...

New Plant Breeding Technologies for Food Security

Mar. 29, 2019 — Scientists argue that new plant breeding technologies can contribute signifi-
cantly to food security and sustainable development. Genome editing techniques in particular,
such as CRISPR/Cas, could ...
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