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MEASURING GENE EXPRESSION: BIOLOGY, BATCHES, AND BREAST CANCER

Abstract

[bookmark: _GoBack] A standard measure of a gene’s expression in a cell or  collection of cells is the abundance of messenger RNA (mRNA)  transcribed from the DNA comprising that gene. Methods for doing so  with one gene or a few genes at a time on bulk samples of cells have  existed for over 40 years, and this has led to many novel biological  insights. A little over 20 years ago, microarray technology was  developed, permitting the measurement of mRNA abundance of thousands,  and ultimately all known genes, on bulk cell samples. Just over 10  years ago, high-throughput DNA sequencing came on the scene,  displacing microarrays as the technology of choice for measuring gene  expression, and soon after that techniques were developed to make the  same measurements in single cells. The last few years have seen  enormous progress in what is now known as single cell RNA sequencing.  Examples of the biology that can benefit from these methods includes  the study of cancer stem cells, whose capacities for self-renewal and  a high proliferation rate demand understanding, and the study of  tumour associated immune cells, which may be harnessed to treat some  cancers. Enormous amounts of data have been generated using the  technologies I have mentioned, and much of this resides in publicly  accessible data bases. Many fascinating and challenging statistical  problems arise with the analysis of this data. I will mention several  of these, focussing on one in particular: the combining of data from several related batches or studies so that their shared features are  highlighted, and their differences reduced. My examples will all be  from breast cancer studies.  
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