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Scientists unlock planthoppers' potential to
control future crop disease outbreaks

July 18 2017

A small brown planthopper -- a member of a species known for being a major
carrier of rice stripe virus -- feeding on a rice plant. Credit: Junjie Zhu
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Researchers from the Chinese Academy of Sciences' Institute of
Zoology have discovered how a severe rice virus reproduces inside the
small brown planthopper, a major carrier of the virus.

Rice stripe virus (RSV) causes major damage to rice crops each year.
The study could inform future strategies for controlling the spread of
this and other viruses that can lead to devastating effects on rice, wheat,
cotton and other crops.

"Most plant viruses depend on insects to carry them between plants, and
many can reproduce inside the cells of these carrier insects, or 'vectors',
without actually harming them," says Feng Cui, Professor of Zoology.
"RSV, one of the most notorious plant viruses, is carried by the small
brown planthopper and, once inside the cells, manages to achieve a
balance with the insect's immune system."

Viral infections in animal hosts activate a pathway by which a type of
enzyme, called c-Jun N-terminal kinase (JNK), is signalled to respond.
But how exactly viruses regulate this pathway in vectors remains an open
question, and Cui says the answer would provide important clues for
intervening in the spread of plant viruses.

To address this question, Cui and her team explored the effect of RSV
on the JNK signalling pathway in the small brown planthopper. Studying
interactions between proteins, and using an analytical method to
determine the compounds that are important for the JNK signalling
pathway, they found that the virus activates the pathway in various ways
- especially through the interaction of a planthopper protein called G
protein pathway suppressor 2 (GPS2), and a viral protein called capsid
protein.

"The interaction between these two proteins promotes RSV reproduction
inside the planthopper, ultimately leading to disease outbreak when the
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insect carries the virus among rice crops," says first author and
postdoctoral researcher Wei Wang.

"We discovered that RSV infection increased the level of another
protein called Tumor Necrosis Factor-a (TNF-a) and decreased the level
of GPS2 in the insect vector. The virus capsid, which stores all of RSV's
genetic material, competitively binds GPS2 to stop it from inhibiting the
JNK activation machinery. JNK activation then promotes RSV
replication in the vector, while inhibiting this pathway causes a
significant reduction in virus production, therefore delaying disease
outbreak in plants."

The findings suggest that inhibiting the JNK pathway, either by lowering
JNK expressions, strengthening interactions with GPS2 or weakening the
effects of TNF-a, could be beneficial for rice agriculture.

"Such inhibition could be achieved through breeding or other means of
genetic modification," Wang concludes. "In some cases, it could be
possible to administer the appropriate chemical compounds to rice plants
to reduce the spread of RSV."

More information: Wei Wang et al, The c-Jun N-terminal kinase
pathway of a vector insect is activated by virus capsid protein and
promotes viral replication, eLife (2017). DOI: 10.7554/eLife.26591
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