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Animals learn to use cues in the environment to predict the occurrence of rewarding events (e.g. the presence
of food). However, natural environments are highly complex and some cues are more attention-grabbing (or
salient) than others, and it is not clear how animals select which cues they should learn about. The actions of
the dopamine in the nucleus accumbens (NAc), is essential for learning about the relationship between
individual cues and the presence of reward. The role of NAc dopamine in this type of learning has been well-
studied and we have several good theoretical models that link NAc dopamine and learning to explain how
these associations are formed. However, although these models take into account how salient cues are, we
have recently found that the relationship between cue salience and learning of this type is more complex than
is currently appreciated. Specifically, we have found that a particular type of genetically-altered mouse is
much more sensitive to the salience of a cue than normal mice: they learn faster than normal mice when a cue
is highly salient, but slower when it is less salient. Additionally, the genetic alteration that these mice carry (a
human point mutation in the catechol-O-methyltransferase [COMT] gene) implicates cortical dopamine in
mediating this enhanced sensitivity. This is surprising, as the cortex is not normally thought to be involved in
this type of learning. Therefore, this research will investigate what it is about specific cues that make them
more or less salient, whether the relationship between NAc dopamine and learning is different in the
genetically-altered mice, and whether the cortex is responsible for causing these differences.

Understanding how animals select which cues to learn about is fundamental to lots of types of behaviours.
Understanding how differences between cues shape this process is essential to developing good theoretical
models of learning. This research will provide new information about this relatively-neglected process, and will
investigate the role that dopamine in the NAc and cortex plays. These studies will contribute to our
understanding of how different brain regions work together as a whole, something which is critical to fully
understand what might go wrong in brain disorders.

The specifics of the project will be tailored to the student’s skills and interests, but he/she will have the
opportunity to become trained in the combination of behavioural assessment with fast-scan cyclic
voltammetry, a cutting-edge neurochemical technique. We are able to use fast-scan cyclic voltammetry to
record NAc dopamine at a very fine timescale whilst animals learn which cues predict reward. This means that
an animal's behaviour at a given moment in time can be directly related to its NAc dopamine, something which
is essential for developing good theoretical models about the link between these factors. In addition, if time
permits, they may also use virally-mediated gene transfer to selectively remedy the genetic alteration found in
the mice in either the cortex or NAc, to see whether doing so returns the mice's behaviour to normal. This will
allow us to test which brain regions cause the behavioural difference that we see in the genetically-altered
mice.
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