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Abstract

Discovery of essential genes in pathogenic organisms is an important step in the development of
new medication. Despite a growing number of genome data available, little is known about C.
albicans, a major fungal pathogen. Most of the human population carries C. albicans as
commensal, but it can cause systemic infection that may lead to the death of the host if the
immune system has deteriorated. In many organisms central nodes in the interaction network
(hubs) play a crucial role for information and energy transport. Knock-outs of such hubs often lead
to lethal phenotypes making them interesting drug targets. To identify these central genes via
topological analysis, we inferred gene regulatory networks that are sparse and scale-free. We
collected information from various sources to complement the limited expression data available.
We utilized a linear regression algorithm to infer genome-wide gene regulatory interaction
networks. To evaluate the predictive power of our approach, we used an automated text-mining
system that scanned full-text research papers for known interactions. With the help of the
compendium of known interactions, we also optimize the influence of the prior knowledge and the
sparseness of the model to achieve the best results. We compare the results of our approach with
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those of other state-of-the-art network inference methods and show that we outperform those
methods. Finally we identify a number of hubs in the genome of the fungus and investigate their
biological relevance.
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