Society for Neuroscience | Abstract Archive: 2000-2005

10of2

Society for Neuroscience | 1121 14th Street, Suite 1010 | Washington, DC 20005 | www.sfn.org

Abstract Archive: 2000-2005
Neuroscience 2005 Abstract

Presentation

Number: 705.7

Abstract Title: Genetic and optical strategies for using channelrhodopsin-2 to
control diverse neural functions.

Authors: Zhang, F.*l; Boyden, E. S.l; Deisseroth, K.1
1Bioengineering, Stanford Univ., Stanford, CA

Primary Theme Techniques in Neuroscience

and Topics - Molecular and Genetic Techniques

Session: 705. Optical Methods for Vital Imaging and Manipulation 11
Slide

Presentation Time: Tuesday November 15, 2005 2:30 PM-2:45 PM

Location: Washington Convention Center - Room 154A

Keywords: VIRUS, TRANSGENIC, HIPPOCAMPUS, CONTROL

We have shown in the accompanying abstract that when stimulated with light,
Channelrhodopsin-2 (ChR2) can control the spiking of neurons on the timescale of
milliseconds. However, many applications of ChR2 will be realized only with precise
regulation of ChR2 expression via modern genetic strategies, including the
development of gene delivery systems appropriate to species and cell type, the use of
cell-specific promoters that are highly selective within defined nervous system regions,
and the creation of transgenic animals. We here highlight several principles governing
effective tuning of ChR2 in these various scenarios. We first describe the creation of
viral systems capable of targeting neurons of specific types either via their promoters
or via the localization of dividing cells in the nervous system. Using promoters of
varying strength and specificity, ChR2 can be expressed in a diversity of cell types,
allowing focused perturbation of circuit computation and behavior. Second, we describe
optical strategies for controlling ChR2 function in intact experimental systems.
Together, these strategies will likely enable ChR2 to serve as a universal tool for
understanding how specific neurons operate within important model systems.
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