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Abstract

Gene expression profiling of RNA extracted from peripheral blood is an informative method used to identify biomarkers, examine
disease state, and to investigate immune responses. Common laboratory practice often includes fractionation of whole blood
components prior to RNA extraction as the removal of non-nuclear red blood cells allows for the study of more homogeneous cell
populations.  However, in the interest of capturing expression profiles that accurately reflect the transcriptome at time of blood
collection and limiting sampling handling artifacts, extensive blood cell separation is frequently not performed. Even with the
implementation of additional purification steps, it has been widely reported that alpha and beta globin MRNA transcripts are often the
most abundant transcripts present in blood-extracted total RNA. The presence of these abundant transcripts can impede the ability to
detect differential gene expression occurring in the cellular population of interest. Specifically, using the Affymetrix GeneChip
expression assay, we have observed a 4-10% reduction in overall sensitivity of target profiling with samples containing abundant
hemoglobin transcripts. ~ Furthermore, sample-to-sample variability can increase due to variable levels of globin transcript
contamination of white blood cell RNA samples. To address these problems, we have examined two commercially available kits for
their ability to reduce the impact of high globin mRNA levels on the GeneChip microarray assay: Ambion's GLOBINclear kit and
Nugen’s Ovation Biotin RNA Amplification and Labeling system. The GLOBINclear kit is designed to bind and deplete globin RNA
from total RNA prior to_target labeling and amplification _for microarray analysis. The Ovation Biotin RNA Amplification and Labeling
system (resulting in a cDNA hybridization target) has been reported to produce targets that are less impacted by the presence of
globin in the microarray assay. Using murine blood total RNA, we have examined each of these methods in the GeneChip microarray
assay and compared their performance to blood RNA labeled using the standard GeneChip target preparation protocol with no globin
depletion of the input RNA
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