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Hippocampal network activity is generated by the complex interactions between the excitatory principal cells
and the inhibitory interneurons. This delicate interplay underlies complex hippocampal functions, including
learning and memory. In this talk, I will elaborate on the role of a family of neurexin interacting proteins,
Neuroligins (NLs) which are a family of four proteins (NL1-NL4). The trans-synaptic interaction between
neurexins and neuroligins has been implicated in the formation and activity-dependent strengthening of
synapses. Disruption of either the presynaptic neurexins or postsynaptic NLs has been implicated in autism
spectrum disorders and schizophrenia. In this lecture, I will elaborate on two recent findings delineating the
role of individual NLs isoforms in hippocampal CA1 pyramidal cell function, and role of a specific NL isoform,
NL3 in mediating hippocampal function by controlling synaptic transmission on to hippocampal parvalbumin
interneurons.

My research has focused on elucidating the fundamental molecular mechanisms of synaptic transmission and
a variety of forms of synaptic plasticity in a number of brain regions including the amygdala, hippocampus,
and the midbrain. My research incorporates molecular manipulations of defined neuronal populations with
the goal of elucidating the functions of synaptic molecules in defined circuits and behaviors. I use molecular
manipulations in combination with a variety of cell biological, optogenetic and electrophysiological assays in
different in vitro and in vivo preparations. Broadly, the two main areas of my research focus have been: i.
Molecular mechanisms mediating synaptic transmission and synaptic gain, ii. Neural mechanisms of reward
and motivation

My doctoral research work at the University of Queensland addressed how fear memories are inhibited
during fear extinction, the process by which an individual learns to ‘unlearn’ a previously learned, undesired
emotion. For my postdoctoral training, I relocated to Stanford University to train with Profs. Rob Malenka and
Tom Sudhof in molecular neuroscience and rodent behaviour. Here, I gained expertise in molecular biology
and virus design that allowed me to manipulate synaptic molecules and neural circuits in free behaving
animals. Using these tools, I studied mechanisms mediating long term plasticity. Over the past 5 years, I
began exploring synaptic function and plasticity in key nodes of the circuitry underlying rewarding behaviors
with the goal of probing synaptic mechanisms that contribute to the pathological circuit maladaptation that
underlie neuropsychiatric disorders.
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