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Researchers discover how sex pheromones
evolved in wasps

February 13 2013

This shows a Nasonia vitripennis male wasp mating with a N. vitripennis female.
After mating, the female will fertilize her eggs to produce daughters while her
sons will develop directly from unfertilized eggs. These wasps are smaller than a
grain of rice. Credit: Elizabeth Cash/Josh Gibson

You may want to ramp up your romance this year by sharing a
candlelight dinner, a walk on the beach, or even the scent of a perfume,
but will that help you find your perfect mate? For one wasp species, it
only takes a whiff of his special love potion to know whether he's "Mr.
Right."
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Unlike humans, most insects rely on their sense of smell when looking
for a mate. Scientists have found that sex pheromones play an important
role in finding a suitable partner of the same species; yet, little is known
about the evolution and genetic basis of these alluring smells.

A team of researchers from Arizona State University and Germany
found that one wasp species has evolved a specific scent, or pheromone,
which keeps it from mating with other species. In addition, they
discovered that the genetic basis of the new scent is simple, which allows
the males to change an existing scent into a new one. Over time, the
females recognize and use this new scent to distinguish their own species
from others.

Scientists from ASU, the University of Regensburg, the Zoological
Research Museum Alexander Koenig Bonn, and the Technical
University Darmstadt in Germany, present their findings in an article
published Feb. 13 online in the journal Nature.

This shows a Nasonia vitripennis male (top) courting a N. vitripennis female.
Males of these tiny wasps (smaller than a grain of rice) entice the females to
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them by releasing their sex pheromone into the air, letting them know that [2[Mr.
Right? is in the neighborhood. Credit: Elizabeth Cash/John Gibson

The researchers studied two species of the parasitic wasp genus Nasonia
to learn about the evolution of sex pheromones. They asked, if male sex
pheromones are used as unique mating signals to attract females, and if
female wasps will not mate with males that have different pheromones,
then how did the vast array of these scents evolve in insects?

They found that the pheromones of all known Nasonia wasps contain
two elements except for one species, Nasonia vitripennis, which uses a
novel third ingredient. These tiny wasps, less than half the size of a grain
of rice, lay their eggs in developing flies. The two species in this study
prefer laying their eggs in similar types of flies and are found in the
same parts of the Eastern United States, which means they have many
opportunities to choose the wrong mate.
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A Nasonia vitripennis female injecting venom into a fly pupa before laying her
eggs inside the pupal case (the brown outer covering). The venom will paralyze
the developing fly and keep it in a state of suspended animation as the wasp

larvae hatch and consume the pupa over the course of a week. Credit: Elizabeth
Cash/Josh Gibson

"We identified a gene in N. vitripennis that we thought was responsible
for its unique scent," said Josh Gibson, an ASU doctoral student working
with Jiirgen Gadau, a professor in School of Life Sciences in the College
of Liberal Arts and Sciences. "Then, we successfully conducted an
experiment to suppress that gene, which actually changed the
composition of the sex pheromone, so that it resembled that of the other
species," Gibson added.

Female N. vitripennis wasps did not respond when offered the new
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pheromone alone. They responded only when it was combined with the
two original, or ancestral, scents. In addition, females from a closely
related species, Nasonia giraulti, did not distinguish between the new and
ancestral sex pheromones, regardless of whether there were two or three
scents.

Thus, the researchers concluded that the N. vitripennis females did not
react to the third component when it first evolved. Instead, they adapted
to the new smell over time and now it is an integral part of the species-
specific sex pheromone of N. vitripennis males.

This study is one of the few where researchers have identified genes that
prevent a species from breeding with another closely related species. The
findings provide new insights into the evolution of genes that contribute
to speciation, or the formation of new species, as well as the evolution of
diverse sex pheromones.

"The females use this smell to distinguish between the species," said
Gibson. "This is important. If an individual wasp were to mate with a
different species, it would be very costly because they would not
produce viable offspring. We learned that the smell difference is based
on a single and simple chemical change. Basically, this is the way the
female wasp can find Mr. Right."

Provided by Arizona State University

Citation: Researchers discover how sex pheromones evolved in wasps (2013, February 13)
retrieved 20 June 2024 from https://phys.org/news/2013-02-sex-pheromones-evolved-wasps.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

5/5


https://phys.org/news/2013-02-sex-pheromones-evolved-wasps.html
http://www.tcpdf.org

