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summary

The contemporary model of mood disorders proposes that
multiple susceptibility genes interact with multiple other risk
factors. However, the specific nature of the genetic
vulnerability and the intermediate causal pathways are not
known. In this edition of the Journal, Goodyer and colleagues

From predisposition to illness: genetically
sensitive intermediate pathways to mood

report new findings suggesting genetic moderation of an
association between elevated cortisol and depression in
high-risk adolescents.
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The current model of primary mood disorders

One could argue that over the past 25 years not much has changed
in regard to the common conceptualisation of mood disorders;
that is, multiple susceptibility genes interacting with numerous
biological and psychosocial risk factors, in addition to other
influences such as developmental stage.' However, what has
evolved is a better appreciation for the complexity of the genetic
contribution to mood disorders and - growing interest in
intermediate phenotypes related to causal pathways leading from
risk to psychopathology.

Genetic factors and primary mood disorders

Family, twin and adoption studies have confirmed that major
mood disorders are highly heritable, and suggest a substantial
genetic contribution to treatment responsiveness as well as to
tolerability (antidepressants and lithium). However, linkage and
candidate-gene studies have had difficulty replicating specific
genetic findings. Genome-wide association studies continue to
identify a growing list of novel susceptibility genes, although
overlapping samples and correction for multiple testing have
complicated interpretation.” Several meta-analyses of large
cohorts have been reported and are underway, but so far genetic
findings account for only a small percentage of the disease risk.
Collectively, the results from genetic studies support that mood
disorders are highly heterogeneous (different disease-related alleles
within a gene) and result from the effects of multiple genes
(polygenic).

There is increasing interest in genetic studies of treatment
response and tolerability in patients with depression or bipolar
disorder, which may further assist in identifying candidate risk
loci associated with specific illness subtypes and provide targets
for novel treatment development. Further, there is intensive
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interest in identifying intermediate phenotypes and more
homogeneous patient subgroups. An example of phenotype
refinement can be seen in the use of an unequivocal response or
non-response to lithium prophylaxis. An excellent response to
long-term lithium monotherapy is associated with a characteristic
clinical course, family history, neurobiological and genetic findings
thus identifying a more genetically homogeneous bipolar subtype.’

Genetic studies are able to identify susceptibility genes
associated with mood disorders; however, it remains to be worked
out how genetic risk translates into illness and how each risk allele
contributes to this process. Further, despite high heritability, there
has long been the recognition that genetic factors do not
adequately explain illness risk. A substantial body of research
has shown that early adversity, ongoing difficulties and proximal
undesirable life events are associated with major depressive onsets.
Over the past decade there has been intensive study of genetically
associated individual difference in stress sensitivity and increased
vulnerability to mood disorder, with special attention being
paid to the serotonin transporter linked polymorphic region
(5-HTLLPR). Caspi and collemgues4 discuss the evidence
supporting that in children, adolescents and young adults, the
S-allele of 5-HTLLPR moderates the association between early
maltreatment and subsequent depression. While acknowledging
that there has been considerable recent debate about the
robustness of the findings, Caspi et al conclude that the S-allele
of 5-HTLLPR confers the trait of neuroticism, as well as being
associated with elevated morning cortisol in adolescents at high
psychosocial risk of depression.”

Cortisol and primary mood disorders

There is an emerging appreciation that epigenetic programming of
gene expression may be as important as genetic polymorphisms in
determining individual outcomes. Through a series of landmark
animal studies, Meaney and colleagues® have demonstrated
that the early social environment can have enduring effects
on stress reactivity and emotional behaviour through epigenetic
mechanisms  affecting the glucocorticoid receptor and
hypothalamic-pituitary-adrenal axis function. These experiments
have provided a model to account for developmental origins of
vulnerability to disease. Distal risk factors associated with primary
mood disorders in humans have included early adversity, as well as
elevated cortisol. A series of studies completed by Goodyer and
colleagues have demonstrated that elevations in morning salivary
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cortisol are predictive of major depression in adolescents at high
risk.>” The influence of the S-allele of the 5-HTLLPR on the
association between morning salivary cortisol and risk of
depression was recently reported in this Journal.® The latest report
in the current issue expands on previous findings, providing
evidence consistent with independent moderating effects of both
BDNF and 5-HTLLPR genes on elevated morning salivary cortisol
and the risk of major depression up to 12 months later in
adolescents at high psychosocial risk.”

Where do we go from here?

One important direction for future research will be to strive for
replication of the current findings in an independent sample of
similarly recruited high-risk adolescents. Replication of genetic
findings, gene x environment interactions and genetically driven
individual differences has been challenging, in part owing to
different methodologies, the complexity of the genetic
contribution and the heterogeneity of mood disorders. It is also
important to determine whether a similar relationship between
genotype, cortisol and psychopathology applies to other high-risk
populations. In this regard, intermittently elevated cortisol and
dexamethasone non-suppression have been reported in patients
with stabilised bipolar disorder® and in their high-risk offspring.”
Ultimately, it will be important to combine careful descriptions of
the natural history of mood disorders with repeated longitudinal
assessments of candidate biological and psychosocial risk factors
in well-characterised subgroups of high-risk individuals.
Mapping the early clinical course starting from the premorbid
state and identifying the associated pathophysiological correlates
will be of critical importance to our full understanding of the
evolution of illness in those at risk. Along these lines, we have
reported evidence that bipolar disorder develops in a predictable
sequence of clinical stages in high-risk offspring, suggesting that
a developmental approach may be a helpful way to further refine
phenotype definition.'® In the meantime, the most robust single
predictive factor for the development of a mood disorder remains

a positive family history. However, through the combination of
complementary research strategies (genetic, epigenetic and high-
risk), we should soon be able to identify those at greatest risk to
develop end-stage illness and have an improved understanding
of the intermediate causal pathways.
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