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How does th e b rai n encode i nf ormati on on a cel l ul ar
l ev el , and h ow does dysregul ati on i n th i s process
underl i e psych i atri c di sease?
Ou r r esear ch is gu ided by t w o over ar ch in g qu est ion s:
1. How do n eu r al cir cu it s in t egr at e exper ien ces with positive and negative stimuli to
guide behavior?
2. How does dysf u n ct ion in this process pr ecipit at e psych iat r ic disease?
One of the most fundamental forms of learning is the ability to associate posit ive an d
n egat ive st im u li with cues that predict their occurrence. The ability to seek out
rewarding, and avoid negative, stimuli is critical to survival and is evolutionarily
conserved across species. However, dysr egu lat ion of these processes can precipitate a
number of psychiatric disease states.
Addict ion , depr ession , an d an xiet y are all examples of syndromes characterized in
part by dysregulation of associative learning. These are among the most prevalent
neuropsychiatric disorders and are highly comorbid. Therefore, u n der st an din g t h e
n eu r al m ech an ism s gover n in g associat ive lear n in g has widespread implications for
developing treatment interventions for psychiatric disease.
Our work aims to combine cutting-edge technology with comprehensive models of
psychiatric disease to u n der st an d t h e cir cu it an d m olecu lar dysr egu lat ion that
underlies these disorders.
Together, our work uses and develops cutting-edge techniques to ou t lin e t h e pr ecise
cells in t h e br ain t h at en code in f or m at ion and push the boundaries of how we
understand learning, memory, and disease.

