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Alcohol Use Disorder (AUD) is a chronic, relapsing illness requiring a subjective diagnosis 

based on patient symptoms and with few effective treatment options. AUD, like other psychiatric 

illnesses, is primarily considered a brain disease which arises from aberrant molecular, cellular, 

and neurophysiological properties in brain. However, the brain works in harmony with the rest of 

the body to accomplish its functions, and alcohol use affects multiple other tissues and systems. 

We hypothesized that whole blood could be a useful surrogate for brain tissue, because blood 

makes contact with every organ in the body (including brain), and the majority of whole blood 

RNA is derived from white blood cells whose function is to generate immune responses which 

have been shown to be important in AUD pathophysiology.  

 

Methods: We profiled brain and whole blood gene expression levels in male and female 

C57Bl/6J mice using RNA sequencing one week into protracted withdrawal after chronic 

intermittent ethanol exposure (CIE; a model of AUD), a time point when mice are susceptible to 

high drinking upon access to ethanol (relapse) and exhibit negative affect phenotypes 

characteristic of withdrawal. 

 

Results: We found hundreds of genes in blood that could predict brain levels. Moreover, there 

was significant overlap between the genes differentially expressed between alcohol-dependent 

and non-dependent mice in peripheral blood and brain. We identified several co-expressed gene 

modules highly conserved between blood and brain. Our results highlighted gene expression 

alterations common to brain and blood that involve biological processes of cell-cell signaling 

(e.g., GABA and glutamate receptor signaling, endocannabinoid signaling), immune responses 

(e.g., antigen presentation, communication between innate and adaptive immune systems, 

JAK/STAT signaling), and protein processing (e.g., ubiquitination, unfolded protein responses). 

To determine whether the blood transcriptome could distinguish between alcohol dependent and 

non-dependent animals, we used blood gene expression data to train classifiers which were able 

to accurately predict which samples were alcohol dependent. 

 

Discussion: Our results suggest that gene expression profiles from peripheral blood samples can 

be used to identify a biological signature of AUD. While these results need to be validated in 

larger and more heterogeneous datasets, this study lays important groundwork for diagnosing 

AUD using blood, a much more accessible transcriptome than brain. Molecular-based 

diagnostics could facilitate more objective diagnoses and possibly earlier detection of AUD 

which would lessen the negative impacts of AUD on the patient. 
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