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Introduction
Stochasticity is a prominent characteristic of most complex systems. In biology its importance has just 
started to be appreciated. Particularly poorly investigated is the stochastic variation at the 
morphological level. A clever way to appraise stochastic variation is to focus on asymmetry. Both sides 
of bilateral organisms are indeed influenced by the same genes and the same environmental 
conditions. Differences among sides should thus reflect the imperfection and noisiness of 
developmental processes. Such an imperfect bilateral symmetry has been  called fluctuating 
asymmetry (FA). It therefore fundamentally differs from the other – more classically investigated – 
types of conspicuous asymmetry which do not stem from developmental stochasticity but from 
deterministic processes.  Interestingly, the amount of fluctuating asymmetry not only reflects 
developmental noise but the ability of developmental systems to buffer it just as well. This 
developmental stability is a fundamental property of organisms, since it conditions the accuracy of the 
replication of the selected phenotype. Despite intense investigation, its genetic and molecular bases 
have remained elusive so far.

Cyclin G is a major factor of developmental stability
We recently discovered that cyclin G, a gene involved in 
the cell cycle regulation, plays a major role in the control 
of fluctuating asymmetry and thus in developmental 
stability.
Investigating the developmental role of the cyclin G gene 
(CycG), we constructed transgenic lines of flies over-
expressing CycG. Some of the flies over-expressing 
CycG gene presented normally structured yet extremely 
asymmetrical wings. This asymmetry turned out to be 
fluctuating asymmetry of unprecedentedly high amplitude 
(figure 1). 



We tested whether this effect was limited to the wing and found that other traits were affected as well. 
This therefore suggests that Cyclin G is a fundamental component of developmental stability.
Investigating the cellular basis of such asymmetry, we found that cell size rather than cell number, is 
responsible for wing size asymmetry, providing a link between organ size stochastic variation and 
noisiness in cellular growth and division.
These results are particularly important since previous work had failed to detect any major gene 
involved in the control of fluctuating asymmetry. This discovery is discussed in the context of ecology 
and evolutionary biology, where fluctuating asymmetry has been suggested to be indicative of 
environmental stress and evolutionary quality.


