
stochprofML: stochastic profiling using 
maximum likelihood estimation in R
Lisa Amrhein1,2 and Christiane Fuchs1,2,3* 

Background

Tissues are built of cells which contain their genetic information on DNA strings, so-

called genes. These genes can lead to the generation of messenger RNA (mRNA) which 

transports the genetic information and induces the production of proteins. Such mRNA 

molecules and proteins are modes of expression by which a cell reflects the presence, 

kind and activity of its genes. In this paper, we consider such gene expression in terms of 

quantities of mRNA molecules.

Gene expression is stochastic. It can differ significantly between, e.g., types of cells 

or tissues, and between individuals. In that case, one refers to differential gene expres-
sion. In particular, cells can be differentially expressed between healthy and sick tissue 

samples from the same origin. Moreover, cells can differ even within a small tissue 

sample, e.g. within a tumour that consists of several mutated cell populations. Math-

ematically, we regard two populations to be different if their mRNA counts follow 

different probability distributions. If there is more than one population in a tissue, 

we call it heterogeneous. The expression of such tissues can be described by mixture 
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