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A. Personal Statement

The goal of the present application is to determine the action of purinergic neurotransmission, especially
that mediated by P2X4 receptors, in brain areas related to the rewarding and reinforcing properties of
alcohol. My portion of the project involves the investigation of the interaction of ATP and ethanol in
mice, either wild-type mice, or KO mice, with and without dysfunction of the P2X4 receptor by knockout
or after shRNA treatment. | have been studying the physiology of neurons of the VTA in brain slices
from rats and mice since 1985, and | have used a number of electrophysiological techniques
(extracellular, sharp electrode intracellular, patch clamping in brain slices, patch clamping in acutely
dissociated neurons, loose-patch recording in acutely dissociated neurons) in those studies. Initial
pharmacological studies generally are most efficient using extracellular single unit recording, which is
the method proposed in this application. | have studied the effects of ethanol on putative dopaminergic
VTA neurons since 1986, (our first article on this appearing in 1990), and | continue to examine ethanol
effects in the VTA to this day. In addition to studying the primary mechanism of ethanol excitation of
pDA VTA neurons, | have studied the interaction between ethanol and a number of agents for the past
two decades. Working in my laboratory, | obtained preliminary data for the current application on inter-
action between ATP inhibition of pDA VTA neurons and ethanol antagonism of that inhibition, and I'm
excited and enthusiastic about the prospect of further exploration of this interaction. In summary, | have
a long-standing record of successful and productive exploration of ethanol actions in the VTA using the
brain slice preparation, and my expertise makes me well prepared to participate in the proposed project.

B. Positions and Honors.

Positions and Employment

1984 — 1986 Postdoctoral training, Department of Pharmacology, University of Colorado Health Sciences
Center, Denver, CO. Post-doctoral research with Dr. Thomas V. Dunwiddie.

1986 — 1988 Research Scientist, Neuroscience Research, Abbott Laboratories, Abbott Park, IL.

1988 - 1990 Senior Research Scientist, Neuroscience Research, Abbott Laboratories, Abbott Park, IL.

1990 - 1998 Research Assistant Professor, Department of Physiology and Biophysics, College of
Medicine, University of lllinois at Chicago, Chicago, IL.

1998-2005 Research Associate Professor, Department of Physiology and Biophysics, College of
Medicine, University of lllinois at Chicago, Chicago, IL.

2005- present Associate Professor, Department of Physiology and Biophysics, College of Medicine,
University of lllinois at Chicago, Chicago, IL.
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D. Research Support

Ongoing Research Support

1 RO1 AA05846 (PI: Mark S. Brodie) 4/1/2007 - 3/31/2012

National Institute of Alcohol Abuse and

Alcoholism

Intracellular Study of Ethanol Effects on Brain Neurons

The long-term objective of this project is to understand the mechanism of action of acute ethanol on brain
neurons. This project studies dopaminergic neurons of the ventral tegmental area in rat brain slice
preparations, and is directed toward understanding the ionic mechanism underlying the direct effect of
ethanol on these neurons. Specifically, this project will identify and characterize the quinidine sensitive
potassium channel through which ethanol excitation of dopaminergic VTA neurons is mediated

2 R01 DA013951-06 (PI: J.J. Woodward, PI) 3/1/2009 to 12/31/ 2014

Subcontract: M.S. Brodie

National Institute of Drug Abuse

"Neural actions of Toluene"

The long-term objective of this project is to understand how the action of toluene on dopaminergic neurons
of the ventral tegmental area (DA-VTA neurons), the neurotransmitter systems involved in mediating
toluene action, and the affect of toluene on neural circuits. My component on the project involves examining
the excitatory action of toluene on DA-VTA neurons, and whether toluene interacts with the same systems
that ethanol acts on in the VTA, including the quinidine-sensitive potassium channel. Dr. John Woodward of
the Medical University of South Carolina is the PI on this project.

Completed Research Support

1 R0O1 AA 09125 (PI: Mark S. Brodie, Ph.D) 8/1/2004 to 6/30/ 2010

National Institute of Alcohol Abuse and

Alcoholism

"Ethanol-Neurotransmitter Interactions in Brain Neurons"

The long-term objective of this project is to understand how the action of ethanol on dopaminergic neurons
of the ventral tegmental area (DA-VTA neurons) is modified by neurotransmitters, specifically serotonin.
During project years 7 to 10, this project studies the mechanism by which serotonin, via activation of 5-HT2
receptors, potentiates the excitatory action of ethanol on DA-VTA neurons.

(PI: Brodie) 2/1/2008 - 1/31/2009

Abbott Laboratories

0432 NNR Modulation of Dopamine Neuron Firing in VTA

The objective of this project is to understand the action of nicotine and selective compounds on
dopaminergic VTA neurons. This project studies dopaminergic neurons of the ventral tegmental area in rat
brain slice preparations, and is directed toward understanding the excitation produced by nicotine and
proprietary compounds in these neurons. The PI on this grant is Dr. Mark S. Brodie.

K01 (DA 00285-01) (PI: E.B. Bunney) Co- 4/20/1997 - 3/31/2002

Mentor: Brodie

National Institute on Drug Abuse

"Electrophysiology of cocaine, ethanol and cocaethylene"

The research objective of this training grant was to study the interaction of ethanol and either cocaine or
cocaethylene. The interaction between these agents was studied using intracellular and extracellular
recording of dopaminergic neurons in rat brain slices containing the ventral tegmental area. Low
concentrations of cocaine and cocaethylene enhance the excitatory action of ethanol on DA-VTA neurons
through a serotonergic mechanism. Dr. E. Bradshaw Bunney was the Pl on this project.



