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Few issues in genetic research attract more interest than
how genes influence behaviour. The shades of eugenics,
the promise of children chosen (or even engineered) for
their behavioural constitution, hang over attempts to
identify the genetic basis of mental illness, and particularly
intelligence, with their seemingly inevitable appeals for
controversy. And, at the same time, there stands one of the
most challenging questions facing biology: how does a
central nervous system, a brain that we know owes its
constitution at least in part to the concerted action of a
genome, give rise to behaviour?

Perhaps the most impressive advance in the last two
decades is the acceptance that genetic approaches to this
question are feasible. One of the standard objections, an
excuse for the inadequacy of the field, used to be the
supposed difficulty of the phenotype. Genetic studies of
schizophrenia, for example, would fail because psychia-
trists couldn’t define the phenotype as well as endocrino-
logists could define diabetes. Second, even assuming there
was progress on the phenotype issue, the molecular basis of
behaviour was thought to be too complex as to defy
dissection. A case in point is mental retardation where
diagnosis is often straightforward but aetiology hardly
progressed beyond classifying causes into pre-, peri- and
post-natal. A spectrum of physical abnormalities such as
facial dysmorphism, short stature and minor physical
anomalies would point unambiguously to a biological,
almost certainly genetic cause in many cases, but the
undoubted heterogeneity of the condition appeared to
make finding those genes an impossible proposition.
Third, in the extremely unlikely event that genes could
be found, our ability to carry out functional investigation
would be so restricted as to make gene identification of
limited interest. This was for two reasons. First, without a
cellular or other in vitro assay, gene function could only be
tested in whole animal experiments. Behavioural assays in
mice (the model organism of choice) were primitive and
were likely to be prone to the same drawbacks as human
phenotypes. Second, there were many aspects of gene
function that simply could not be modelled in animals,
language for example.

The collection of articles in this issue is one illustration
of the extent to which progress has been made. Psychiatric
illnesses have become fair game for geneticists, almost
mainstream interests. Questions about the accuracy and

reliability of diagnoses have rather surprisingly turned into
questions about the relationship between phenotypic
features based on known, or inferred, genetic similarity.
This is not to say that phenotypic definitions for genetic
analysis are now agreed upon, or that the extent of the
difficulty has been exaggerated; far from it. As the articles
on mood disorders, schizophrenia and developmental
dyslexia show, diagnosis remains a key concern. There is
an acceptance that a single diagnostic categorization is
probably not obtainable (as Riley and Kendler' point out in
their discussion of schizophrenia, it is ‘common to perform
several analyses of data using a number of different
definitions of illness’) but also a realization that genetic
data can be used to inform the diagnostic process itself.
Craddock and Forty? make this point strongly: ‘Molecular
genetic findings are likely to catalyze a re-appraisal of
psychiatric nosology’. They argue that genetic data chal-
lenge the orthodox separation of schizophrenia from mood
disorders, in other words that there may be a common
genetic vulnerability to both conditions. That genetic
action in behaviour is complex, cutting across accepted
diagnostic categories, has been known for some time from
quantitative genetics (for example in the genetic suscepti-
bility to some anxiety disorders and depression).>~> The
novelty is that this might be observed at the level of a
locus, or of a single variant in a gene: some genetic variants
contribute to the one disorder, some to another and yet
others to both.

There is little doubt that the genetic basis of behaviour
is complicated, so much so that it continues to defy
molecular dissection: gene finding remains frustratingly
difficult in psychiatric disorders. Nevertheless there is no
doubt that molecular approaches have been extraordina-
rily, and unexpectedly, successful in identifying mutations
that give rise to mental retardation. Chelly et al.® explain
the impact of their work, demonstrating that even the
rarest monogenic condition can be tackled and can deliver
important new insights into pathophysiology. The story
is strikingly similar to the hunt for genetic factors that
contribute to diabetes’ and hypertension®’ where the
investigation of rare monogenic conditions has been
critical in unveiling molecular mechanisms, and also
suggesting candidate genes that contribute to risk in the
general population. Genetic studies of intelligence, as
Deary et al.'® make clear, has not, yet, benefited from the
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molecular insights gleaned from monogenic forms of
mental retardation, but evolutionary biology has. Lahn
and co-workers, starting with genes identified from
analysis of patients with severe reductions in cerebral
cortical size and mental retardation, have found evidence
that these genes experienced strong adaptive evolution in
the descent of Homo sapiens, consistent with their role in
the evolutionary development of the human brain.'*'?

Advances in genome biology have made functional
analysis of all mammalian genes a feasible proposition,
even for genes that influence behaviour. Godinho and
Nolan'® describe the application of mutagenesis in the
mouse for the creation of behavioural mutants. They
explain how many of the same issues of obtaining robust
phenotypes confront mouse behavioural geneticists.
Nevertheless, the advantages of using a model system are
immense: mouse mutants are an essential tool for progress
in explaining the origins of behaviour. Mouse genetics can
also be complex, as Willis-Owen and Flint'* explain, but
still tractable: genetic approaches to complex quantitative
phenotypes are poised to make a significant contribution
to our understanding of the molecular basis of those
conditions which can be modelled in mice.

Mice are not the only model organism that inform
studies of human behaviour. Rosato et al.*® pointing to the
pervasive importance of circadian rhythms on behaviour,
describe what studies in Drosophila have revealed. Re-
markably, mutations in a human period gene, the closest
homolog to that in the fly, make their carriers go to bed
early and get up early, just as happens in the mutant
invertebrate. Here is one example where molecular insights
gained from flies, humans and mice have all contributed
to our understanding of a basic biological process. No
doubt similar advances will continue to emerge from the
coordinated efforts of geneticists working from very
different angles on the origins of behaviour.
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