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Neural mechanisms of learning and anxiety

One of the basic questions in neuroscience is understanding the integration of external stimuli
into dynamic internal states of the brain, such as fluctuating levels of anxiety, which
influences learning and memory. Deciphering the nature of these interactions is vital for
understanding psychiatric disorders and complex cognition.

In our lab, we combine ideas from learning theory and neuroscience to study circuit-level
mechanisms of learning, such as cortical-subcortical communication and the dialogue
between excitatory and inhibitory neurons in different internal states. We focus our efforts
on interactions between the amygdala, an important center for processing fear and safety
information, with structures such as the basal forebrain and the prefrontal cortex. To probe
circuit function we use multi-site recordings, optogenetics, pharmacology, anatomical and
computational approaches that together highlight how neural communication is altered by
anxiety. We study different kinds of learning (by using paradigms that include classical and
operant conditioning, learned safety, extinction, fear generalization) as well as innate
exploration of safe and aversive environments. Many of these paradigms model the
behavior seen in human Anxiety Disorders such as Post Traumatic Stress Disorder (PTSD) and
Generalized Anxiety Disorder (GAD).
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