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Personal Statement

My scientific goal is to identify novel therapeutic targets for chronic diseases. I have witnessed first-hand the merciless effects cancer,
Alzheimer’s disease, addiction and other conditions have on families – including my own. I have made discoveries regarding the long-
term effects of adolescent alcohol on adult neurobiology as well as immune and epigenetic mechanisms underlying pathology in
alcohol use disorder, Alzheimer's disease, and trauma. I discovered that adolescent binge alcohol causes long-lasting deficits in basal
forebrain cholinergic neurons and cognitive flexibility (Coleman et al 2011) as well as an important role of EHMT/G9a epigenetic
reprogramming in alcohol neuropathology (Zou et al 2022). We have found that microglia and Toll-like receptor ligands play key
roles in alcohol use disorder, with microglia promoting the long-lasting negative affect seen in alcohol use disorder (Coleman et al
2017, Coleman et al 2018, Coleman 2020, and McNair et al 2026). We identified an important role for extracellular vesicles in alcohol
use disorder and severe burn injury (Willis et al 2022 and Zou et al 2022), and recently identified lysosomal acid lipase as a promising
therapeutic target for Alzheimer's disease (Barnett et al 2025). Our mission is to identify novel therapeutic targets for these diseases by
employing multiple in vivo, in vitro and human new approach methodologies

I have been funded by NIH to study cellular and molecular mechanisms that contribute to both central and peripheral inflammatory
processes. This includes an R01 studying the contribution of alcohol abuse to Alzheimer’s pathology, an R21 studying the effect of
alcohol on anti-PD1 cancer immunotherapy efficacy, an R21 studying the role of microglia in neuronal metabolic dysfunction, and a
P60 component as well as a U54 component studying neuroinflammation in alcohol use disorder. I am experienced in studying
pharmacology and immune biology using a broad array of technical approaches including: Proteomics, microscopy, cell culture,
extracellular vesicle assays, animal models, immunohistochemistry, molecular biochemical assays (e.g. RT-PCR, ELISA, and Western
Blot, proteomics), immunological assays (e.g. flow cytometry, nanostring), electron microscopy, and MRI. I have completed a K08 on
the central and peripheral immune effects of alcohol and completed the MD/PhD program at the University of North Carolina at
Chapel Hill. During that time, I received and completed an F30 Ruth L. Kirschstein NRSA award for MD/PhD students investigating
the effects of alcohol on brain development during the third trimester and adolescence.

Honors
2026 Keynote Speaker, SYNAPSE2026
2025 Keynote Speaker, Gordon Research Seminar on Alcohol
2025 Neuropharmacology Early Career Investigator Award, American Society of Pharmacology and Experimental

Therapeutics
2025 Woods Early Career Investigator Award, University of North Carolina at Chapel Hill School of Medicine
2024 Distinguished Local Speaker, Triangle Society for Neuroscience
2023 Early Career Travel Award, Winter Brain Conference on Brain Research
2017 Early Career Investigator Showcase Award, NIDA/NIAAA
2017 - 2022 K08 Clinical Scientist Research Career Development Award, NIAAA
2016 Junior Investigator Award, International Society on Brain Research on Alcohol/European Society on Brain

Research on Alcohol
2008 F30 Ruth L. Kirschstein National Research Service Award , NIAAA
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1. Proinflammatory Signaling Promotes Neuropathology and Behavioral Dysfunction in Alcohol Use Disorder. Neuroimmune
activation plays a key role in the pathology of alcohol use disorder. We found that alcohol causes long-lasting
proinflammatory polarization of microglia that drives innate immune signaling in brain (McNair et al 2026, American Journal
of Pathology). This directly contributes to pathologic features such as neurodegeneration and negative affect. Formation of
regenerative microglia is promising intervention, restoring aspects of alcohol-induced neuroinflammation (Coleman et al 2020,
Journal of Neuroinflammation). Together, these findings have warrant investigation into therapeutic strategies targeting
neuroimmune signaling for AUD.

2. Lysosomal Dysfunction and Proinflammatory Signaling Promote the Progression of Alzheimer’s Disease (AD). We have
reported that lysosome dysfunction and neuroimmune activation play key roles in the pathology of Alzheimer’s disease.
Specifically, we recently identified lysosomal acid lipase (LAL) as an important contributor to AD progression. LAL is lost in
AD, which promotes lysosomal dysfunction and AD proteopathy. Gene replacement of LAL was protective, improving
cognitive function and reducing AD neuropathological progression. Thus, LAL represents a novel preventative and therapeutic
target for AD. The development of LAL-PET enables the possibility of a precision medicine approach, wherein individuals
with abnormally low LAL are identified as at-risk for AD and stratified to preventative treatment. We have further found that
microglia are pertinent regulators of AD pathology, with regenerative phenotypes protecting against neurotoxicity. Modifiable
AD risk exposures such as alcohol misuse or midlife obesity were found to enhance AD pathology through neuroimmune and
lysosomal mechanisms. Relevant products are in the "Products Closely Related to this Project" section.

3. Extracellular Microvesicle signaling mediates pathology in alcohol use disorder. Extracellular microvesicles (MVs) have
emerged as mediators of innate immune dysfunction. We found that MVs released in response to ethanol are enriched in
damage-associated molecular pattern molecules (DAMPs) such as HMGB1 and miRNA let-7b (Coleman et al 2017, Journal of
Neuroinflammation). These DAMPs are endogenous agonists for endosomal immune TLRs (HMGB1-TLR4, let-7b-TLR7).
Further, we found that MVs are critical mediators of alcohol-induced neuro-inflammation and loss of adult hippocampal
neurogenesis, with blockade of their secretion preventing immune responses (Zou et al 2022 Frontiers in Pharmacology). Thus,
MVs may represent novel therapeutic targets for neuroinflammation.

4. Extracellular microvesicles contribute to immune dysfunction with trauma and sepsis. Extracellular microvesicles (MVs) have
emerged as mediators of innate immune dysfunction. We found that MVs released in response to burn injury and other trauma
are enriched in damage-associated molecular pattern molecules (DAMPs) such as HMGB1 and IL-1 beta that promote immune
dysfunction after injury. Surprisingly, MVs from burned subjects reproduce much of the immune dysfunction associated with
burn in naive subjects and immune cells. This implicates MVs as novel therapeutic targets after severe trauma.

5. Persistent effects of Alcohol on Brain Development During Adolescence and Late Pregnancy. Alcohol abuse during the
adolescent period in particular is associated with increased risk of developing Alcohol Use Disorder (AUD) in adulthood. We
reported that binge alcohol during adolescence causes long-lasting brain cellular, structural, and behavioral deficits that create
a persistent neuro-environment that is vulnerable to addiction and neurodegeneration (Coleman et al 2011, ACER). Further,
we found that ethanol treatment during the analog of the human third trimester causes persistent reductions in adult brain
volume, frontal cortical neuron number and adult neurogenesis. This may proceed through the NMDA antagonism effect of
ethanol. These findings show that adolescence and the third trimester of pregnancy are ‘danger periods’ for alcohol use. Both
local and national media covered the findings from these projects.
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       Proinflammatory Signaling Promotes Neuropathology and Behavioral Dysfunction in Alcohol Use Disorder. Neuroimmune activation plays a key role in the pathology of alcohol use disorder.  We found that alcohol causes long-lasting proinflammatory polarization of microglia that drives innate immune signaling in brain (McNair et al 2026, American Journal of Pathology). This directly contributes to pathologic features such as neurodegeneration and negative affect. Formation of regenerative microglia is promising intervention, restoring aspects of alcohol-induced neuroinflammation (Coleman et al 2020, Journal of Neuroinflammation). Together, these findings have warrant investigation into therapeutic strategies targeting neuroimmune signaling for AUD.
    
     
       Lysosomal Dysfunction and Proinflammatory Signaling Promote the Progression of Alzheimer’s Disease (AD). We have reported that lysosome dysfunction and neuroimmune activation play key roles in the pathology of Alzheimer’s disease.  Specifically, we recently identified lysosomal acid lipase (LAL) as an important contributor to AD progression. LAL is lost in AD, which promotes lysosomal dysfunction and AD proteopathy. Gene replacement of LAL was protective, improving cognitive function and reducing AD neuropathological progression.  Thus, LAL represents a novel preventative and therapeutic target for AD. The development of LAL-PET enables the possibility of a precision medicine approach, wherein individuals with abnormally low LAL are identified as at-risk for AD and stratified to preventative treatment. We have further found that microglia are pertinent regulators of AD pathology, with regenerative phenotypes protecting against neurotoxicity. Modifiable AD risk exposures such as alcohol misuse or midlife obesity were found to enhance AD pathology through neuroimmune and lysosomal mechanisms.  Relevant products are in the "Products Closely Related to this Project" section. 
    
     
       Extracellular Microvesicle signaling mediates pathology in alcohol use disorder. Extracellular microvesicles (MVs) have emerged as mediators of innate immune dysfunction.  We found that MVs released in response to ethanol are enriched in damage-associated molecular pattern molecules (DAMPs) such as HMGB1 and miRNA let-7b (Coleman et al 2017, Journal of Neuroinflammation).  These DAMPs are endogenous agonists for endosomal immune TLRs (HMGB1-TLR4, let-7b-TLR7). Further, we found that MVs are critical mediators of alcohol-induced neuro-inflammation and loss of adult hippocampal neurogenesis, with blockade of their secretion preventing immune responses (Zou et al 2022 Frontiers in Pharmacology). Thus, MVs may represent novel therapeutic targets for neuroinflammation.
    
     
       Extracellular microvesicles contribute to immune dysfunction with trauma and sepsis. Extracellular microvesicles (MVs) have emerged as mediators of innate immune dysfunction.  We found that MVs released in response to burn injury and other trauma are enriched in damage-associated molecular pattern molecules (DAMPs) such as HMGB1 and IL-1 beta that promote immune dysfunction after injury. Surprisingly, MVs from burned subjects reproduce much of the immune dysfunction associated with burn in naive subjects and immune cells. This implicates MVs as novel therapeutic targets after severe trauma. 
    
     
       Persistent effects of Alcohol on Brain Development During Adolescence and Late Pregnancy. Alcohol abuse during the adolescent period in particular is associated with increased risk of developing Alcohol Use Disorder (AUD) in adulthood.  We reported that binge alcohol during adolescence causes long-lasting brain cellular, structural, and behavioral deficits that create a persistent neuro-environment that is vulnerable to addiction and neurodegeneration (Coleman et al 2011, ACER). Further, we found that ethanol treatment during the analog of the human third trimester causes persistent reductions in adult brain volume, frontal cortical neuron number and adult neurogenesis.  This may proceed through the NMDA antagonism effect of ethanol. These findings show that adolescence and the third trimester of pregnancy are ‘danger periods’ for alcohol use.  Both local and national media covered the findings from these projects.  
    
     
  
   
     
       My scientific goal is to identify novel therapeutic targets for chronic diseases. I have witnessed first-hand the merciless effects cancer, Alzheimer’s disease, addiction and other conditions have on families – including my own. I have made discoveries regarding the long-term effects of adolescent alcohol on adult neurobiology as well as immune and epigenetic mechanisms underlying pathology in alcohol use disorder, Alzheimer's disease, and trauma. I discovered that adolescent binge alcohol causes long-lasting deficits in basal forebrain cholinergic neurons and cognitive flexibility (Coleman et al 2011) as well as an important role of EHMT/G9a epigenetic reprogramming in alcohol neuropathology (Zou et al 2022). We have found that microglia and Toll-like receptor ligands play key roles in alcohol use disorder, with microglia promoting the long-lasting negative affect seen in alcohol use disorder (Coleman et al 2017, Coleman et al 2018, Coleman 2020, and McNair et al 2026). We identified an important role for extracellular vesicles in alcohol use disorder and severe burn injury (Willis et al 2022 and Zou et al 2022), and recently identified lysosomal acid lipase as a promising therapeutic target for Alzheimer's disease (Barnett et al 2025). Our mission is to identify novel therapeutic targets for these diseases by employing multiple in vivo, in vitro and human new approach methodologies 

I have been funded by NIH to study cellular and molecular mechanisms that contribute to both central and peripheral inflammatory processes. This includes an R01 studying the contribution of alcohol abuse to Alzheimer’s pathology, an R21 studying the effect of alcohol on anti-PD1 cancer immunotherapy efficacy, an R21 studying the role of microglia in neuronal metabolic dysfunction, and a P60 component as well as a U54 component studying neuroinflammation in alcohol use disorder. I am experienced in studying pharmacology and immune biology using a broad array of technical approaches including: Proteomics, microscopy, cell culture, extracellular vesicle assays, animal models, immunohistochemistry, molecular biochemical assays (e.g. RT-PCR, ELISA, and Western Blot, proteomics), immunological assays (e.g. flow cytometry, nanostring), electron microscopy, and MRI. I have completed a K08 on the central and peripheral immune effects of alcohol and completed the MD/PhD program at the University of North Carolina at Chapel Hill.  During that time, I received and completed an F30 Ruth L. Kirschstein NRSA award for MD/PhD students investigating the effects of alcohol on brain development during the third trimester and adolescence.
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