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Abstract

Application of systems-based models in microbial studies is important to understanding cellular networks and transcriptional regulatory interactions Iin potentially
important microorganisms. Predictions of microbial cellular response to environmental perturbations is critical to developing and implementing bioremediation strategies.
This study evaluated the use of a newly developed system-model, cMonkey, for predicting transcriptional gene responses in Shewanella oneidensis MR-1. Transcriptional
regulatory networks were constructed using upstream annotated genome sequences for 162 transcriptional genes, available micro-array data by the Shewanella Federation,
and identified association networks for S. oneidensis. Results from this study will not only evaluate the value of systems-based models Iin predicting regulatory responses,
but will also be used to generate specific hypothesis regarding growth rates of Shewanella in natural sediments.

Systems-based Models

* Important in understanding cellular networks of
microorganisms
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Predict microbial cellular response to ___
environmental perturbations

Research Objectives

* Reconstruct results from previous studies 1o
validate understanding of programs

» Evaluate the cMonkey and Context Likelihood
of Relatedness algorithm in predicting
transcriptional gene responses In S. oneldensis
VIR-1

» |dentify potentiali microbial cellular response to
environmental perturbations

Methods

Figure 2. (A.) Overview of the cMonkey algorithm. Image by N. S. Baliga (2007);
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of expression ratios (fop), network associations (bottom left), and upstream positions of motifs
(bottom right) for biculsters (Bonneau et al. 2006)

M*D (Many Microbes Microarray) Database/
Shewanella Knowledgebase =

Compendium: S. oheidensis Build 2
Genes: 162 transcriptional regulatory genes
Experiments: 207 Experiments

Environmental Perturbations: Electron
donors/facceptors, temperature, pH,
oxygen, light, and salinity

Figure 1. Transcriptional
gene expression

Figure 3. Integrative approach for the cMonkey algorithm.
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Figure 4. Computational approach and schema for the CLR algorithm. Modified from Faith

et. al. (2007)

Expected Results

Biclustering of transcriptional regulatory genes
should identify co-regulated gene clusters for

S. oneidensis

Correlation of gene biclusters with varying
experimental conditions should identify potential
microbial response 1o environmental
perturbations

Future Research

Integrate chonkey data into the Inferelator
algorithm

Compare use of the CLR algorithm (Context
Likelihood of Relatedness) in predicting
transcriptional regulatory genes 1o chonkey
Future application:
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