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Gene expression profiling in blood: new diagnostics in
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The successful treatment of most diseases relies heavily upon early detection. Biomarkers
with diagnostic and prognostic value are critical to the addiction field. Most individuals with
alcohol or drug dependence or use problems evade detection until severe medical, legal, or
social consequences arise. The short half-life of alcohol in the blood after cessation of
drinking eliminates the feasibility for using blood alcohol as a biomarker. Carbohydrate-
deficient transferrin (CDT) is currently the most specific serum marker of chronic, heavy
alcohol use (Reynaud et al, 2000), but the low sensitivity of the CDT test in the general
population makes it an unreliable candidate for predicting either heavy alcohol use or for
diagnosing alcohol abuse and/or dependence (Alte et al, 2004). Except for the drugs and
their metabolites, there are not biomarkers for addiction.

Advances in the field of genomics offer new diagnostic and screening potential for complex
genetic diseases like addiction. The ability to simultaneously measure the level of all
possible transcripts (MRNAS) provides an unbiased view of potential biomarkers. The
importance of understanding gene expression changes in alcohol and drug dependence can
be appreciated by the impact of expression profiling in other diseases, most notably cancer,
where studies have led to improved pharmacotherapies and to a molecular classification of
disease. Gene expression profiling is only beginning to be applied to psychiatric ilinesses
and may also provide an accurate means to diagnose these conditions. Human brain gene
expression studies of alcoholics and cocaine abusers suggest that specific patterns of gene
expression may underlie addiction-related phenotypes and provides evidence that a
molecular classification of alcoholism may be feasible in the future (Liu et al, 2006; Mash et
al, 2007). However, in order for expression profiling to be useful in the clinical screening of
dependence and consumption, the tissues or cells under investigation need to be readily
accessible. A wide variety of screening tests are available that relies upon peripheral blood
samples for assaying biological markers. For example, blood tests allow early detection, and
in some cases prevention, of conditions such as prostate cancer, diabetes, thyroid
dysfunction, and heart disease. Blood samples offer advantages over procedures such as
tissue biopsy as they are fast, noninvasive, and can be repeated many times on the same
individual. Blood biomarkers also offer the potential to predict disease before any
detrimental symptoms are manifested. Genomic profiling of peripheral blood samples could
be of great value in identifying biomarkers for complex diseases including addiction. This
idea is supported by studies utilizing white blood cells to identify discrete patterns of
expression associated with modeled complex disease states in animals (Tang et al, 2001). In
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addition, patterns of gene expression have been identified from blood samples obtained from
a large number of healthy individuals, revealing surprising consistency in expression of
genes associated with age, gender, and blood composition (Tang et al, 2001). Thus, it’s
feasible that nucleated blood cells of alcohol-dependent individuals could show changes in
gene expression that will provide a ‘signature’ of the disease.

Discovery of reliable blood-based molecular markers of alcohol dependence and use would
mark a milestone for addiction research and offer a great benefit for predicting the disease
even without knowing the role of the markers in the disease process. Once biomarkers are
discovered, the opportunity for early detection and intervention as well as personalized
therapeutics should lead to new treatments for the disease.
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