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Abstract

Samples collected from human subjects in clinical trials possess a level of cell type heterogeneity that can
hinder or obfuscate the analysis of data derived from them. Particularly, expression profiles from blood
represent a complex mixture of circulating cell types of varying origin, function.

We have developed approaches that explicitly built upon a linear latent variable model, in which
expressions from a mixed cell population are modeled as the weighted average of expressions from
different cell types. We estimate proportions of different pure cell/tissue types and gene expression
profilings of distinct phenotypes, with a focus on complex samples collected in clinical trials, through
constrained quadratic programming.

We have applied our methods to several well controlled benchmark data sets with known mixing
fractions. Agreement between predicted and actual mixing fractions was excellent and robust to the
experimental system. In addition, we have applied our method to more challenging mRNA expression
profiling data from whole blood samples collected in clinical trials. Our method was able to predict
mixing fractions for more than ten species of circulating cells, and was even able to provide accurate
estimates for relatively rare cell types (<10% total population). The concordance of our predictions with
measured Complete Blood Counts (CBC) in terms of Pearson correlation was beyond 0.8.

Our work demonstrates that precisely identifying and applying transcriptional patterns of purified cell
types will serve as the first step towards a more comprehensive approach to address the changes in the
blood transcriptome to disease and drug.
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