Accepted Manuscript

Biomaterials

In vivo spatiotemporal dynamics of NG2 glia activity caused by neural electrode
implantation

Steven M. Wellman, Takashi D.Y. Koza

Pl S0142-9612(18)30131-5
DOI: 10.1016/j.biomaterials.2018.02.037
Reference: JBMT 18510

To appearin:  Biomaterials

Received Date: 29 November 2017
Revised Date: 13 February 2018
Accepted Date: 19 February 2018

Please cite this article as: Wellman SM, Koza TDY, /n vivo spatiotemporal dynamics of NG2 glia activity
caused by neural electrode implantation, Biomaterials (2018), doi: 10.1016/j.biomaterials.2018.02.037.

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.


https://doi.org/10.1016/j.biomaterials.2018.02.037

I n vivo spatiotemporal dynamics of NG2 glia activity caused by neural
electrode implantation

Steven M Wellmah? and Takashi DY Kozaf**+>”

Department of Bioengineering, University of Pittsffu

Center for the Basis of Neural Cognition

Center for Neuroscience, University of Pittsburgh

McGowan Institute of Regenerative Medicine, Uniitgref Pittsburgh
NeuroTech Center, University of Pittsburgh Braistitute

* Corresponding author: tdk18@pitt.edu

Neural interface technology provides direct sangplnd analysis of electrical and chemical eventhén
brain in order to better understand neuronal fenctind treat neurodegenerative disease. However,
intracortical electrodes experience inflammatoryactens that reduce long-term stability and
functionality and are understood to be facilitabgdactivated microglia and astrocytes. Emerginglisti
have identified another cell type that participatesthe formation of a high-impedance glial scar
following brain injury; the oligodendrocyte precarscell (OPC). These cells maintain functional
synapses with neurons and are a crucial sourcewbtrophic support. Following injury, OPCs migrate
toward areas of tissue injury over the course g&daimilar to activated microglia. The delayeddim
course implicates these OPCs as key componentsifiotmation of the outer layers of the glial scar
around the implantin vivo two-photon laser scanning microscopy (TPLSM) wapleyed to observe
fluorescently-labeled OPC and microglia reactivity to 72 hours following probe insertion. OPCs
initiated extension of cellular processes (2.540n h*) and cell body migration (1.6 + 0;8n hou#")
toward the probe beginning 12 hours after insertiiyn 72 hours, OPCs became activated at a radius of
about 190.3 um away from the probe surface. Thidystharacterized the early spatiotemporal dynamics
of OPCs involved in the inflammatory response iretlidy microelectrode insertion. OPCs are key
mediators of tissue health and are understood e haultiple fate potentials. Detailed spatiotempora
characterization of glial behavior under patholagiconditions may allow identification of alternagi
intervention targets for mitigating the formatioha glial scar and subsequent neurodegeneratidn tha
debilitates chronic neural interfaces.
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