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SYNOPSIS
Gene regulatory networks (GRN) capture the interactions among genes and other cell substances,
resulting from the fundamental biological process of transcription and translation. Such networks
have become useful in understanding the molecular mechanisms underlying important biological
processes inherent in living organisms. Often times, the topology of the GRN is unknown and has to
be recovered from experimental data. These experimental datasets consist of expression levels of the
genes, usually measured as mRNA concentrations in microarray experiments. The high experimental
cost imposes the “curse of dimensionality” on the data, resulting in fewer observations relative to the
number of genes. With biological networks exhibiting loose connectivity, it is required that the
inferred network be sparse. Several machine learning techniques such as clustering and information
theoretic approaches have been adopted to understand the regulatory interactions existing in
organisms from microarray data. The formulation of the least absolute shrinkage and selection
operator – vector autoregressive (Lasso-VAR) model however, allows the incorporation of a stability
constraint that relies on the Geršgorin theorem. The result is a stable, sparse and Granger causal
model of the GRN that describes the associations among genes, providing a tool for biological
research, medical diagnosis, disease treatment and targeted pathway discovery.
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