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Background
Knowledge of how structural genome differences
among microorganisms lead to variation in gene regu-
lation is fundamentally important for our understand-
ing of the functioning of gene regulatory pathways and
their individual components. This knowledge is also
necessary for our better understanding of the genomic
changes leading to adaptation to diverse and changing
environments. Our research focuses on Geobactera-
ceae, a metal-reducing family of delta-Proteobacteria,
which are capable of harvesting electricity from
organic matter and environmental bioremediation of
organic and metal pollutants. We are investigating
molecular mechanisms which allow these species to
adapt and regulate their responses to environmental
stimuli, which result in energy production and removal
of environmental pollutants.

Materials and methods
In this presentation, we describe computational analy-
sis of gene regulation in multiple species from this
family. Our ongoing analyses include cataloguing and
integrating information about gene regulation, in silico
prediction of transcription factor binding sites, and
investigation of functional effects of genome-scale and
single nucleotide and amino acid level changes in tran-
scription factors, operons, and regulatory sequence ele-
ments in Geobacteraceae. Specifically, we discuss our
computational pipeline for comparative analyses of var-
iation in regulatory organization among species and
strains of Geobacteraceae, which allows us to investi-
gate changes in operon organization and to track the
effects of operon rearrangements and individual single

nucleotide base pair level changes on regulatory
sequence elements. We also describe our computa-
tional analyses of two systems of gene expression, one
of gene regulation by the PilR enhancer binding pro-
tein and another by the TetR family of transcriptional
regulators. Finally, we describe our ongoing efforts to
catalog available information on gene regulation and
operon organization of Geobacter sulfurreducens, a
model representative of the Geobacteraceae family.
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