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A. Personal Statement  

My training is in psychology, behavioral neuroscience, and pharmacology, with a concentration on long-
term alterations to adult neurobiology following adolescent binge ethanol exposure. My research focuses on 
elucidating the mechanisms underlying basal forebrain pathology associated with adolescent binge drinking. I 
discovered that AIE treatment increases expression of Toll-like receptors (TLRs), the receptor for advanced 
glycation end products (RAGE), the cytokine-like TLR/RAGE agonist high-mobility group box 1 (HMGB1), and 
multiple proinflammatory signaling molecules in the adolescent brain that persist into adulthood. I also 
discovered that AIE causes persistent reductions of basal forebrain cholinergic neurons that is accompanied by 
impaired cognition that persists into adulthood. I have replicated these findings in post-mortem human 
alcoholic tissue samples. The AIE-induced reduction of basal forebrain cholinergic neurons was initially 
interpreted as indicative of cell death. However, total forebrain neuron numbers do not change and we 
discovered that the AIE reduction of cholinergic neurons is reversible following the conclusion of AIE 
suggesting persistent epigenetic silencing of the cholinergic phenotype that can be restored. Indeed, I 
discovered that AIE increases gene silencing markers (e.g., H3K9me2) at ChAT and TrkA cholinergic gene 
promoters, and decreases basal forebrain cholinergic neurons, which are both reversible. It is unknown if 
cholinergic phenotypic silencing is due to proinflammatory signaling. My current research focuses on 
identifying neuroimmune involvement in epigenetic silencing of cholinergic phenotype as well as contributions 
of dysfunctional basal forebrain cholinergic system and altered brain functional connectivity in adulthood.  
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D. Contributions to Science  



1. Adolescent binge drinking is a risk factor for development of AUD later in life. I discovered that adolescent 
intermittent ethanol (AIE), which models human adolescent binge drinking, induces proinflammatory 
neuroimmune signaling molecules throughout the adolescent brain that persist into adulthood. This discovery 
is of particular import to health as neuroimmune induction in the brain is associated with most, if not all, 
neurodegenerative disorders. Further, I discovered upregulation of neuroimmune markers in post-mortem 
human AUD brain that contribute to neurodegeneration.  
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2. Adolescent binge ethanol exposure and proinflammatory neuroimmune signaling drive loss of basal forebrain 

cholinergic neurons and hippocampal neurogenesis. I discovered that blockade of neuroimmune signaling 
can prevent adolescent binge ethanol-induced loss of basal forebrain cholinergic neurons and hippocampal 
neurogenesis. Further, I discovered a loss of basal forebrain cholinergic neuron markers in the post-mortem 
human AUD brain. I recently discovered that the AIE-induced loss of basal forebrain cholinergic neuron 
markers involves epigenetic silencing of cholinergic genes, resulting in a loss of the cholinergic phenotype, 
and not cell death, that can be recovered later in life. These discoveries identified a novel neuroplastic 
process of reversible loss of neuronal phenotype. 
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3. Adolescence is a critical period of brain refinement as well as a time of experimentation with drugs of abuse, 
including alcohol, that could impact maturation. We discovered that adolescent intermittent ethanol (AIE), 
which models human binge drinking, leads to persistent alterations in cortical thickness, loss of hippocampal 
neurogenesis, and diminished serotonergic phenotype markers  as well as other neuropathology that persists 
well into adulthood. These effects are accompanied by impaired behavioral flexibility, diminished object 
recognition memory, and increased anxiety-like behaviors in adulthood. Together, these data reveal that 
adolescent binge drinking alters brain development that persists into adulthood.  
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