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How does a neuron process synaptic information?




Two-photon glutamate uncaging allows us to probe
the function of individual synapses in a brain slice

Alexa-594
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Two-photon calcium imaging allows us to probe the
function of individual neurons in a brain

AF/F




How does experience dependent gene regulation
alter circuit function?







Experience dependent gene regulation
reorganizes inhibitory circuitry

Gain Control

Cobb et al., 1995; Miles et al., 1996;

Pouille et al., 2009; Atallah et al., 2012;

Wilson et al., 2012, Lee et al., 2012;
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Plasticity

Miles et al., 1996;
Basu et al., 2013

Ensemble firing

Markram et al.,
1997; Xu et al., 2014



How does experience change the relative influence of
inhibitory circuit elements in the hippocampus?

3 | ..and what is the role of NPas4?

SCA (CCK+)

Bistratified (PV+)
CCK+ Basket

PV+ Basket

McBain and Fisahn, 2001; Freund and Katona, 2007; Bezaire and Soltesz, 2013
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What pattern of neuronal activity engages
the genome?

470 nm LED OptoArray
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What pattern of neuronal activity engages
the genome?
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Project management
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