Are gene networks always meaningful?
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Post analyses in transcriptomic studies become increasingly popular. Giving a biological
meaning to a list of differentially expressed genes requires the use of tools such as gene
networks. Several approaches are available in the literature for gene network reconstruction.
Using gene expression only, the most famous approach is probably Gaussian networks. They
are based on the partial correlation between gene expressions. The Eadgene Post-Analysis
Workshop was an opportunity to test this approach on a SABRE/EADGENE data set, but the
results were difficult to interpret (Jaffrezic and Tosser-Klopp, 2009, BMC Proceedings, in
press). Two additional attempts are proposed here for a SABRE data set on folliculogenesis
in pigs and on a eQTL design in pigs. Stability of gene network building is discussed
according to sample size, simple simulations, and biological validation. It is shown that
Gaussian networks are a useful tool for biological interpretation of a transcriptomic study, as
far as the design is adapted. Then, the obtained network is analysed by the way of methods
designed for clustering the vertices of a graph. We show that this methodology helps to
emphazise the main structure of the network and provides simplified representations that are
useful for the representation of the relations in the network.
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