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Alcohol Consumption Networks in the Brain

stearchers at The University of Texas at
ustin have found convergent evidence
of gene networks related to alcohol consump-
tion in human alcoholics. These networks of
coordinately expressed gene sets with com-
mon biological functions provide a systems-
level model of alcohol dependence.

Postdoctoral Fellow Sean P. Farris, Director
R. Adron Harris, and Research Scientist R.
Dayne Mayfield of the Waggoner Center,
with Bioinformatician Dhivya Arasappan of
the Center for Systems and Synthetic Biology,
and Director Scott Hunicke-Smith of the
Genomic Sequencing and Analysis Facility,
recently published the results of their study in
the journal Molecular Psychiatry.

“We hope our model can serve as a type of
Wikipedia of alcohol dependence,” said Far-
ris. “It could be used as a reference for future
studies, such as exploration of specific drug
targets in the network or identification of new
gene isoforms unique to humans.”

Individuals contain genes encoding thousands
of traits, such as physical attributes and certain

types of behaviors or disease. But only
some of the genes will become activated
or expressed as a product of our inherited
DNA and environmental stimuli. Gene
expression results in phenotypes — a
composite of traits such as physical ap-
pearance or a disease state like muscular
dystrophy or cancer. The purpose of this
study was to arrive at a comprehensive
picture of the gene sets driving the phe-
notype of alcohol dependence.

To reach this goal, Farris et al. compared
post mortem, prefrontal cortex brain tis-
sue in alcoholic and non-alcoholic groups,
assessing global differences between the
two groups and then defining the distin-
guishing characteristics of the alcoholic

group.

At a global level, gene connectivity, repre-
senting fully functional biological pro-
cesses, was weaker in the alcoholic group.
This dysregulation of normal biological
function is a hallmark of alcohol depen-

dence.
(Feature continued next page.)
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Alcohol Networks (continued)

To understand the specific gene sets asso-
ciated with lifetime alcohol consumption,
they compared transciptome patterns in the
alcoholic and control groups. The transcrip-
tome is the set of RNA molecules present

in the tissue, which indicates the genes being
expressed. The researchers identified coordi-
nately regulated genes and organized similar
gene networks into separate modules to help
conceptualize how they operate as part of a
whole. Creating a modular system facilitates
association between specific traits of alcohol
dependence and gene expression profiles.
The researchers identified 38 gene modules in
the alcoholic group and 32 such modules in
the control group.

Gene modules fell into four quartiles of rel-
evance to alcohol dependence. Those in the

upper quartile showed the strongest relevance.

These modules contain genes governing
biological processes such as synaptic plastic-
ity, ion channel function, neurotransmitter
transporters, and intracellular signaling. What
distinguished the alcoholic group from the
control group was higher intermodular corre-
lation to lifetime alcohol consumption among
gene modules in the upper quartile. This
strong interconnectedness of gene networks
linked to alcohol dependence was absent in
the control tissue. The alcohol consumption

RECENT FUNDING NEWS

networks in the alcoholic tissue suggest subtle
transcriptome reorganization in response to
alcohol dependence. They may also indicate
an allostatic mechanism — a physiological
process to regain homeostasis - to overcome
changes associated with alcohol dependence.

Farris and his colleagues are now building a
data visualization model of their results. A
color-coded wheel representing the various
gene modules will correspond to a color-
coded anatomical model so that biological
functions tied to specific gene modules can be
seen more readily.

This study was funded by the National
Institute on Alcohol Abuse and Alcoholism
through the American Recovery and Reinvest-
ment Act, also known as the Stimulus Act
(grant no. RC2 AA019382). Mayfield, who
served as the grant’s principal investigator, was
one of the competitive funding source’s few
recipients. “The work represents the culmina-
tion of collaborative and integrative efforts
across campus involving a team of highly
skilled and devoted researchers and state-of-
the-art resources," said Mayfield. "The find-
ings advance the study of genomic profiling
in human alcoholics and demonstrate how
unique approaches and applications can break
down the complexities of alcohol dependence
into relevant biological networks.”

Principal Investigator: Dr. Nigel Atkinson (Neuroscience)

Project Title: “Epigenetic Dissection of Functional Ethanol Tolerance and Dependence”
Award Total: $1,689,075 (five years), Sponsor: National Institute on Alcohol Abuse & Alcoholism

Principal Investigator: Dr. Rueben A. Gonzales (Pharmacology & Toxicology)

Co-Principal Investigator: Dr. Richard Morrisett (Pharmacology & Toxicology)

Project Title: “Mu Receptors and Ethanol/Dopamine Interactions”
Award Total: $1,056,429 (four years), Sponsor: National Institute on Alcohol Abuse & Alcoholism

Principal Investigator: Dr. Daniel S. McGehee (Neuroscience, University of Chicago)

Co-Principal Investigator: Dr. Michela Marinelli (Pharmacology & Toxicology)

Project Title: “Cellular Basis of Nicotine Induced Aversion”
Award Total: $1,898,710 (five years), Sponsor: National Institute on Drug Addiction

Principal Investigator: Dr. Greg Sutherland (Sydney Medical School, The University of Sydney)

Co-Principal Investigator: Dr. R. Dayne Mayfield (Waggoner Center)

Project Title: “The Microglial Transcriptome in Health and Disease”
Award Total: $80,000 (two years), Sponsor: Sydney Medical School Foundation

HONORS & AWARDS

Dr. Rueben A. Gonzales was
elected to a three-year term as
an officer of the Research So-
ciety on Alcoholism, beginning
June 2014. He currently serves
as vice president. He’'ll serve
as president and past-president
during the subsequent years of
his tenure.

Graduate student John Valenta
(Gonzales Lab) was one of two
student winners of the Enoch
Gordis Research Recognition
Award at the 37" annual RSA
meeting held June 21-25, 2014,
in Bellevue, WA. His poster
was titled “The effect of chronic
intracerebroventricular (ICV)
monocyte chemotactic protein-1
(MCP-1) on ethanol self-admin-
istration.”

Shannon Zandy, a graduate
student in the Gonzales Lab,
received a poster award at the
15" Annual Monitoring Mol-
ecules in Neuroscience Confer-
ence for her work titled “Analy-
sis of in vivo extracellular GABA
in midbrain via quantitative
microdialysis using high perfor-
mance liquid chromatography
with electrochemical detection.”
The international conference
took place August 3-7, 2014, in
Los Angeles, CA.

Doctoral Degrees Awarded

Scott Davis, Ph.D. (Pierce-
Shimomura Lab), Jun. 26, 2014
“A Critical Residue on the BK
Channel required for Ethanol
Intoxication”

Joshua Russell, Ph.D. (Pierce-
Shimomura Lab), Aug. 7, 2014
“Uncovering the Neuromolecular
Basis for Hygrotaxis in Cae-
norhabditis elegans”
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Building a
Partnership

Individual, foundation and
corporate support is es-
sential to the continued
growth and success of this
world-class research center.
To support the Waggoner
Center for Alcohol and
Addiction Research,

please visit:

utdirect.utexas.edu/
apps/utgiving/online/
nlogon/?menul1=NSWC

or call: 512-471-3299

or contact:

College of Natural Sciences
Dean's Office

The University of Texas

at Austin

120 Inner Campus Drive
Stop G2500

Austin, TX 78712

Useful Websites

Addiction Science Research
and Education Center,
utexas.edu/research/asrec

National Institute on Alcohol
Abuse and Alcoholism

(NIAAA), niaaa.nih.gov

National Institute on Drug
Abuse (NIDA), nida.nih.gov

Research Society on Alco-
holism (RSA), rsoa.org

International Society for
Biomedical Research on
Alcoholism (ISBRA)
isbra.com

(Publications continued
next page.)
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The Waggoner Center for Alco-
hol and Addiction Research
was established in 1999 at The
University of Texas at Austin.
The center was made possible
by a donation from M. June and
J. Virgil Waggoner and match-
ing funds from the university.
The mission of the center is

to create a premier research
center for alcohol and addiction
research, thereby developing
solutions for the prevention and
cure of these diseases.
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