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The role of locus coeruleus noradreneline neurons in fear learning
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In this project, we first identified the functional role of locus coeruleus (LC)
noradrenaline (NA) neurons by optogenetic manipulation. We found that shock evoked activity of LC-NA is
necessary for fear learning and tone evoked activity is required for extinction learning. Consistent with
these finding, in-vivo electrophysiology revealed that LC-NA neurons identified with optogenetic
inhibition are mostly shock responsive and cue-evoked response is increased after fear conditioning.
Finally we tested if LC-NA neurons have heterogeneous functions using recombinant rabies virus expressing
light-induced hyperpolarization pump. One population projecting to the amygdala is engaged during
aversive emotional learning while a separate population projecting to the medial prefrontal cortex (mPFC)
is recruited to extinguish aversive emotional responses when they are no longer appropriate.
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