
 

Insights into a tiny insect that causes big
damage

October 20 2020, by Dee Shore

  
 

  

Dorith Rotenberg collaborated with researchers worldwide to sequence and
analyze the western flower thrips genome. Credit: North Carolina State
University

The western flower thrips—an invasive insect that's not much bigger
than a pinhead—takes a huge bite out of agriculture around the world,
racking up billions of dollars' worth of damage on a wide range of food,
fiber and ornamental crops each year. Scientists now have a complete
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genetic blueprint to help them better understand the pest and to find
ways to control it.

The research fills a significant gap in agricultural science and insect
science: It highlights the first genome sequence and analysis for a
member of Thysanoptera, an order that contains over 7,000 species of
small insects with fringed wings. A journal article on the research was
published open-access in BMC Biology Oct. 19.

Dorith Rotenberg, associate professor in NC State's Department of
Entomology and Plant Pathology, is lead author of the paper. Fifty-six
other researchers from universities and research institutions on five
continents contributed.

Rotenberg said that the size of the team reflects the importance of the
western flower thrips, or Frankliniella occidentalis, which is known to
feed on hundreds of types of field and greenhouse-grown crops.

"They're on everything—flowers, fruit trees, solanaceous crops—you
name it," Rotenberg said. "They're a major pest of the Southeast U.S.
and California as well as anywhere around the world you have a lot of
fruits and vegetables growing."

International Problem, International Solution

The project to sequence the thrips genome is affiliated with i5k, an
ambitious international effort to sequence and analyze the genomes for
5,000 arthropod species—insects, crustaceans, spiders and other
creatures with exoskeletons, segmented bodies and pairs of jointed legs.

The i5k initiative focuses on species important to agriculture, food
safety, medicine and energy production and contributes to our
understanding of evolutionary biology, ecology and more.
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Rotenberg and her colleagues got started on the western flower thrips
genome project by developing an inbred line of thrips. The Human
Genome Sequencing Center of the Baylor College of Medicine then
sequenced the genome and assembled it, and Rotenberg recruited
scientists from around the world to manually check the automated DNA
annotation, verifying the location of genes and determining what those
genes do.

Western flower thrips are native to the western North America, but since
the 1970s, they have spread quickly throughout the world. The insect
damages plants not only by feeding and laying their eggs on them but
also by infecting plants with viruses, including the devastatingly difficult-
to-control tomato spotted wilt virus.

Tomato spotted wilt virus, or TSWV, has been known to infect more
than 1,000 plant species, ranging from tobacco and peanuts to pansies
and chrysanthemums. In fact, TSWV's host range is among the largest
for plant viruses, and so is its geographical range.

Genome Could Speed Solutions

While there's been lots of research in recent decades aimed at curbing
the toll that the virus and western flower thrips take on agriculture,
Rotenberg said the genome could speed the development of solutions by
helping researchers pinpoint molecular-level targets among the insect's
nearly 17,000 genes.

During the genome assembly project, scientists identified sets of genes
related to the insect's ability to thrive. Specifically, they found genes
associated with the insect's ability to develop and reproduce, to find
plant hosts through taste and smell, to protect itself from pathogens and
to detoxify chemicals that plants produce to repel insects and that
humans use to kill them.
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As Rotenberg noted, controlling the western flower thrips is difficult
because the insect reproduces rapidly and becomes resistant to
insecticides. In cotton, for example, there's evidence that thrips have
evolved resistance to 19 insecticides within six groups with different
modes of action.

"Entomologists and growers know this very well: Thrips are notorious
for building up resistance very quickly," Rotenberg said. "And so you
have to consider developing and using different types of chemicals and
integrating alternative control strategies to manage this pest."

'The Tip of the Iceberg'

Already, the availability of the western flower thrips genome is having
an impact, Rotenberg says. In her NC State lab, she's using the genome
to advance her efforts to better understand the molecular-level
interactions that take place between the western flower thrips and
TSWV—research that could be vitally important to disease prevention.

"We want to find the molecules in the insect that interact directly with
the virus that it transmits because if we know those molecules, then we
can perhaps disrupt them in some way by interfering with the binding of
the virus to the molecule of interest," she said.

"And this is just the tip of the iceberg. Hopefully, (the genome) will be a
resource that people can use for a long time, even as others start to
develop new technologies or new resources that are even better."

  More information: Dorith Rotenberg et al. Genome-enabled insights
into the biology of thrips as crop pests, BMC Biology (2020). DOI:
10.1186/s12915-020-00862-9
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