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AT HAH Optical monitoring of neuronal activity with
(Project Title) genetically encoded voltage indicators

A5 Ak P
(Training Proposal | molecular biology techniques to engineer proteins
Work)

The student will apply/learn molecular genetic techniques to develop novel
fluorescent proteins capable of responding to voltage. Attempts will be
made to increase the fluroescent change upon voltage transients, improve
the speed of the optical signal, and alter the voltage range of the
fluorescent response.

Development of these fluorescent proteins will also involve addition of
trafficking motifs to improve plasma membrane expression as well as
potentially restricting expression to subcellular structures such as the axon,
dendrite, or even the endoplasmic reticulum. One potential project in the
lab involves imaging voltage transients in the Endoplasmic Reticulum, a new
field of study started in our lab.

Improved fluorescent probes will then be applied to neuronal circuits in the
mouse brain by first imaging brain slice preparations in the hippocampus or
motor cortex. Other circuits can also be tested depending on the interest of
the student. The ultimate goal is to image neural activity in the awake

mouse.

Training contents
The student will learn molecular biology techniques to engineer proteins.

The student will also learn electrophysiology techniques such as whole—cell
voltage clamp to manipulate the plasma membrane potential. The student
will acquire the ability to image neuronal activity at the single cell level as
well as population signals of neuronal circuits.
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