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Abbreviations Used

E. coli — Escherichia coli

DNA - deoxyribonucleic acid

ssDNA — single stranded deoxyribonucleic acid

mRNA — messenger ribonucleic acid

MMC - mitomycin C

MCMC — Markov Chain Monte-Carlo

NIR — Network Identification by multiple linear Regression

TAO-Gen - Theoretical Algorithm for identifying Optimal GENe interaction networks



Abstract

One of the major unresolved issues in the analysis of gene expression data is the identification
and quantification of gene regulatory networks. Several methods have been proposed for
identifying gene regulatory networks, but these methods predominantly focus on the use of
multiple pairwise comparisons to identify the network structure. In this paper, a method is
developed for analyzing gene expression data to determine a regulatory structure consistent with
an observed set of expression profiles. Unlike other methods, this method goes beyond pairwise
evaluations by using likelihood-based statistical methods to obtain the network that is most
consistent with the complete data set. The proposed algorithm performs accurately for moderate-
sized networks with most errors being minor additions of linkages. However, the analysis also
indicates that sample sizes may need to be increased to uniquely identify even moderate-sized
networks. The method is used to evaluate interactions between genes in the SOS signaling
pathway in E. coli using gene expression data where each gene in the network is over-expressed

using plasmids inserts.





