Accepted Manuscript

Title: Measurement of phase resetting curves using
optogenetic barrage stimuli

Authors: Matthew H. Higgs, Charles J. Wilson

PII: S0165-0270(17)30227-3

DOI: http://dx.doi.org/doi:10.1016/j.jneumeth.2017.06.018
Reference: NSM 7773

To appear in: Journal of Neuroscience Methods

Received date: 22-5-2017

Revised date: 23-6-2017

Accepted date: 27-6-2017

Please cite this article as: Higgs Matthew H, Wilson Charles J.Measurement of phase
resetting curves using optogenetic barrage stimuli.Journal of Neuroscience Methods
http://dx.doi.org/10.1016/j.jneumeth.2017.06.018

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


http://dx.doi.org/doi:10.1016/j.jneumeth.2017.06.018
http://dx.doi.org/10.1016/j.jneumeth.2017.06.018

Measurement of phase resetting curves using optogenetic barrage stimuli
Matthew H. Higgs*, Charles J. Wilson

* Corresponding author

The University of Texas at San Antonio

One UTSA Circle

BSB 1.03.14

San Antonio, TX 78249

matthew.higgs@utsa.edu, 1-210-458-7493, fax 1-210-458-5658
charles.wilson@utsa.edu

Research article
Color figures: 1, 2, 5

The authors have no conflicts of interest.

Highlights

* Optogenetic methods were adapted to measure phase resetting curves (PRCs).
e The PRCs yielded phase models that predicted inter-spike intervals.

* Optogenetic PRC estimation is potentially suitable for in vivo applications.

Abstract

Background: The phase resetting curve (PRC) is a primary measure of a rhythmically
firing neuron's responses to synaptic input, quantifying the change in phase of the firing
oscillation as a function of the input phase. PRCs provide information about whether
neurons will synchronize due to synaptic coupling or shared input. However, PRC
estimation has been limited to in vitro preparations where stable intracellular
recordings can be obtained and background activity is minimal, and new methods are

required for in vivo applications.
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