The Role of Nucleus Accumbens Beta-catenin Expression In Alcohol Consumption
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Introduction:

Results:

Methods :

The nucleus accumbens is a region of the basal forebrain that
plays a significant role in the cognitive processing of reward and
aversion. It receives dopaminergic inputs from the ventral tegmental
area (VTA), which release dopamine in response to reward related
stimuli. It also receives glutamatergic inputs from the basolateral
amygdala, the hippocampus, and the medial prefrontal cortex, which
control reward-related aspects of perception and memory (Russo &
Nestler, 2013). This region is studied as a physiological substrate of
addiction and depression, because it is highly involved in the
processing of reward.
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Figure 4. EtOH or Saline Pretreatment: Pretreatment was
achieved via hourly i.p. injections. This protocol has been
show to produce persistent molecular tolerance (PMT) at the
cellular level. (Velázquez-Marrero et al., 2011)
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Figure 1. The VTA-NAc circuit: Russo S.J. & Nestler E.J.
(2013)
β-catenin is a protein involved in cell to cell adhesion and gene
transcription via the Wnt/β-catenin signaling pathway. Dysregulation
of β-catenin expression and function within the NAc has been
implicated in psychiatric diseases such as depression, anxiety, and drug
addiction (Dias et al., 2014; Wilkinson et al., 2011). Recent work at our
lab has shown that the Wnt/β-catenin signaling pathway is necessary
for the internalization of the Big Potassium channel after ethanol
exposure (Velázquez-Marrero et al., 2016). This prolonged ethanol
exposure is necessary to produce persistent molecular tolerance (PMT)
at the cellular level (Velázquez-Marrero et al., 2011). Furthermore,
decrease in BK channel surface expression will cause an increase in
intrinsic excitability within the striatum. Therefore, we wanted to
explore whether β-catenin played a significant role in regulating
alcohol consumption behaviors within the nucleus accumbens.

Figure 5. Intermittent Access Ethanol paradigm: IAE consists
of 24 hour drinking bouts interspaced by 24 hours of ethanol
deprivation. This achieves escalation in ethanol consumption.
(Hwa et al., 2011; Melendez RI, 2011)

Results:
A.

AAV-Cre-GFP

Figure 7. Ethanol preference ratios: A & B. Mice showed a difference in ethanol preference after
EtOH vs Saline pretreatment regardless of genotype. C & D. When compared across genotypes,
there was no significant difference between the groups regardless of treatment.

Figure 6. Viral-mediated gene
knockout in NAC
validated via
immunohistochemistry

B

Figure 2. The Wnt/β-catenin pathway in the context of BK
internalization: Velázquez-Marrero et al. (2016)
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3
weeks
after
NAc
stereotaxic surgery, brain
slices containing NAc were
prepared from perfused
mice using a Vibratome.
Both virus utilized (AAVCre-GFP & AAV-GFP)
express Green Fluorescent
Protein
(GFP)
upon
successful infection. A.
NAc of AAV-Cre-GFP
mice (n=3) B. NAc of
AAV-GFP mice (n=3) .
Scale = 250um
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Figure 8. Validation of
knockout via qPCR:
NAc punches were taken
from both AAV-GFP and
AAV-Cre mice. Ctnnb1
primers were validated
on wild-type NAc tissue
(data not shown). Results
show that viral mediated
knockout of β-catenin in
the NAc was successful.
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Figure 3. Mice were separated in groups according to
viral mediated gene transfer and pretreatment.
Adeno-associated virus (AAV) was used to mediate
infection of cells in the NAc. (Dias et al., 2014)
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Conclusions:
1.

Knocking out β-catenin within the NAc does not seem to
produce any changes in ethanol preference ratios throughout
IAE.

2.

A 6 hour ethanol pretreatment is sufficient to cause a lower
ethanol preference 24 hours after. Whether this is caused by
aversion to ethanol or increased sensibility to the effects of
ethanol is still unknown.

Acknowledgements:
This research would not have been possible without the
opportunity provided by the Summer Undergraduate Research
Program (SURP) from the Icahn School of Medicine at Mount
Sinai.
Microscopy was performed at the Microscopy CORE at the Icahn
School of Medicine at Mount Sinai
Supported by:
NIH NIGMS 5P20GM103642 COBRE Center for
Neuroplasticity grant awarded to Cristina Velazquez-Marrero,
Ph.D. at the Institute of Neurobiology, Old San Juan.

NIH 1R25MH092912-01 Neuroscience Research Opportunities
to Increase Diversity (NeuroID) program grant awarded to
Roberto A. Aponte-Rivera at the University of Puerto Rico Rio
Piedras Campus.

