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Aphids: a winged response

NATURE REVIEWS 1 GENETICS

Variation in a gene that underlies a
winged versus wingless polymor
phism in male aphids is also linked to
plasticity of the same trait in females,
a new study shows. This striking
finding indicates that organisms in
which both genetic and environ
mental cues can trigger such mor
phological variation might be useful
model systems in which to address
the enduring mystery of phenotypic
plasticity.

For a long time we have known of
the ubiquitous importance of pheno
typic plasticity  the ability to alter
genetic developmental programmes
in response to environmental vari
ation  as a way of dealing with
predictably variable environments.
Which makes it all the more disap
pointing that the underlying mecha
nisms remain elusive.

One key (previously unanswered)
question that Christian Braendle and
colleagues address in their new study
relates to phenotypically plastic traits
that mimic genetically controlled
polymorphisms. Are the genes that
underlie genetically controlled poly
morphisms involved in mediating
phenotypically plastic traits?

The authors studied partheno
genetic female clones of the pea
aphid, Acyrthosiphon pisum, that
produce offspring that develop wings
to varying frequencies. This adap
tive 'polyphenism', which causes the
frequency of winged offspring to
increase under adverse environmen
tal conditions, mimics the wing poly
morphism in male pea aphids that is

controlled by the biallelic, Xlinked,
aphicarus (api)locus.

In response to crowding and star
vation, clones that are homozygous
for the winged api allele (apiw) are
significantly less likely to produce
winged female offspring than clones
that are homozygous for the wingless
allele and than heterozygous
clones This pattern was
replicated in subsequent experiments
that more closely mimicked natural
conditions for these clones over a
longer period of time.

The inverse relationship of the
female polyphenism and the male
polymorphism is intriguingly coun
terintuitive and, as the authors high
light, requires further investigation.
Nonetheless, this pattern could be
explained as the pleiotropic effects
of a single gene: a hypothesis that can
only be addressed with more exten
sivecharacterization of api.

Regardless of the results of such
followup studies, the authors'
approach provides a model for iden
tifying genes that might be involved
in mediating plastic developmental
responses to environmental cues,
which is a key intermediate goal in
the search for a general explanation
for phenotypic plasticity.

Nick Campbell, NPG ExecutiveEditor,
Heredity
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