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Study investigates transcriptome-wide alterations in
response to cocaine self-administration in mice
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Summary:

A study has identified unique genetic changes in the brain's reward circuitry that are associated with cocaine use,
including first-time use, withdrawal, and re-exposure to the drug after prolonged withdrawal. The findings reveal
important information on how cocaine addiction reprograms gene expression and provide insight into the
molecular basis of cocaine addiction in unprecedented detail.

FULL STORY

A study in Biological Psychiatry has identified unique genetic changes in the brain's reward circuitry
that are associated with cocaine use, including first-time use, withdrawal, and re-exposure to the
drug after prolonged withdrawal. The findings reveal important information on how cocaine addiction
reprograms gene expression and provide insight into the molecular basis of cocaine addiction in
unprecedented detail.
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In the study, mice were allowed to self-administer cocaine as a model of human addiction, and the gene
expression changes were associated with their addiction-like behavior.

"This study elegantly highlights the complexity of the brain's molecular response to self-administered cocaine,
pointing to mechanisms that might be targeted by treatments," said John Krystal, Editor of Biological Psychiatry.

Previous studies have been limited, focusing either on specific genes, a particular brain region, or one aspect of
cocaine addiction. But molecular studies aimed at improving addiction treatment have been complicated by
alterations in genes that differ throughout the brain -- increasing in some regions and decreasing in others.
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"This study is the first of its kind to characterize the global transcriptome in brain during the life-cycle of cocaine
self-administration," said senior author Eric Nestler, MD, PhD, of Icahn School of Medicine at Mount Sinai, New
York. The researchers examined six regions composing the brain's reward circuitry, providing an enormous
resource of information for studying the biological basis of cocaine addiction.

To characterize the entire life-cycle, Dr. Nestler and colleagues looked for differences in gene expression when
mice were first exposed to cocaine; in cocaine-addicted mice after a short (24 hours) or long (30 days) period of
withdrawal from the drug; and when addicted mice were re-exposed to cocaine after the 30-day withdrawal. "The
experimental design thus allowed us to study how gene expression across brain reward regions changes over time
as a result of volitional cocaine intake," said Dr. Nestler.

The analysis revealed changes in many transcripts involved in key biological processes, providing clues into the
brain functions that might lead to cocaine addiction. Many changes were in the same direction (increased or
decreased) throughout the reward circuitry, suggesting they may be good targets for new treatments. Interestingly,
the size of the changes depended on the condition -- where the mice were in the life-cycle of cocaine self-
administration -- highlighting unique gene changes associated with the different stages of drug taking. The study
also identified several molecules responsible for regulating the expression of the genes associated with addiction-
like behavior.
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Story Source:

Materials (https://www.elsevier.com/about/press-releases/research-and-journals/cocaine-use-alters-gene-
expression-in-brain-reward-circuits) provided by Elsevier (http://www.elsevier.com). Note: Content may be edited
for style and length.

Journal Reference:

1. Deena M. Walker, Hannah M. Cates, Yong-Hwee E. Loh, Immanuel Purushothaman, Aarthi Ramakrishnan,
Kelly M. Cahill, Casey K. Lardner, Arthur Godino, Hope G. Kronman, Jacqui Rabkin, Zachary S. Lorsch,
Philipp Mews, Marie A. Doyle, Jian Feng, Benoit Labonté, Ja Wook Koo, Rosemary C. Bagot, Ryan W.
Logan, Marianne L. Seney, Erin S. Calipari, Li Shen, Eric J. Nestler. Cocaine Self-administration Alters
Transcriptome-wide Responses in the Brain’s Reward Circuitry. Biological Psychiatry, 2018; DOI:
10.1016/j.biopsych.2018.04.009 (http://dx.doi.org/10.1016/j.biopsych.2018.04.009)

Cite This Page: .
MLA APA Chicago

Elsevier. "Cocaine use alters gene expression in brain reward circuits: Study investigates transcriptome-wide
alterations in response to cocaine self-administration in mice." ScienceDaily. ScienceDaily, 31 May 2018.
<www.sciencedaily.com/releases/2018/05/180531102706.htm>.

advertisement

RELATED STORIES

https://www.sciencedaily.com/releases/2018/05/180531102706.htm 2/3



10/14/2018 Cocaine use alters gene expression in brain reward circuits: Study investigates transcriptome-wide alterations in response to cocaine se...

Cocaine Addiction, Craving and Relapse (/releases/2015/05/150526215039.htm)

May 26, 2015 — One of the major challenges of cocaine addiction is the high rate of relapse after periods of
withdrawal and abstinence. But new research reveals that changes in our DNA during drug withdrawal may ... read
more (/releases/2015/05/150526215039.htm)

Potential Treatment Target for Cocaine Addiction Identified by Study (/releases/2014/10/141029145640.htm)

Oct. 29, 2014 — A potential target for therapies to treat cocaine addiction has been identified by researchers. In
their study, the investigators find evidence that changing one amino acid in a subunit of an ... read more
(/releases/2014/10/141029145640.htm)

Cocaine, Pleasure Principle Explored in New Rat Study (/releases/2014/03/140305144755.htm)

Mar. 5, 2014 — On the other side of the cocaine high is the cocaine crash, and understanding how one follows the
other can provide insight into the physiological effects of drug abuse. For decades, brain research ... read more
(/releases/2014/03/140305144755.htm)

|H _: : _lSiIencing Synapses to Deal With Addictions (/releases/2013/12/131217155333.htm)

Dec. 17, 2013 — Imagine kicking a cocaine addiction by simply popping a pill that alters the way your brain
processes chemical addiction. New research suggests that a method of biologically manipulating certain ... read
more (/releases/2013/12/131217155333.htm)
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