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Elucidating the heterogeneous organization of locus coeruleus noradrenaline
neurons
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I found a modular locus coeruleus %LC) organization in rats, endowed with
distinct neural projection patterns and coding properties for flexible specification of opposing
behavioral learning states. LC projection mapping revealed functionally distinct cell modules with
specific efferent connectivity. With optogenetic manipulation, 1 found that an amygdala-projecting
ensemble promoted aversive learning, while an independent medial prefrontal cortex-projecting
ensemble extinguished aversive responses to enable flexible behavior. In line with this, activity of
prefrontal projecting neuron increases during extinction. As for input, trans-synaptic retrograde
tracing study shows these distinct LC populations receive inputs from various areas. Specifically,
optogenetic inhibition showed distinct inputs to LC deferentially modulate fear extinction. Finally,
I developed the method to collect RNAs of LC subpopulations in order to identify distinct molecular
markers.
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