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Abstract

The inference of Gene Regulatory Network (GRN) using gene expression data is significantly
important in order to understand gene dependencies, regulatory functions among genes, biological
processes, way of process occurrence and avoiding some unplanned processes (disease). The accurate
inference of GRN needs the accurate inference of predictor set. Generally, the main limitations of the
predictor set inference are the small number of samples, the large number of genes and also the
possibility influence of noise in gene expression data. Hence, providing efficient methods to infer
predictor set with high reliability is a serious need. In this paper, an efficient method is proposed to
infer predictor set using Gravitational Search Algorithm (GSA). A GSA is used for each target gene to
infer the predictor subset of the gene. In a population, a mass represents a predictor subset of the
associated gene. The initial population per target gene is generated by Pearson Correlation Coefficient
(PCC). In order to guide the GSA, Mean Conditional Entropy (MCE) is used as the assessment
criterion. Experimental results show that the proposed method has a good ability to infer the predictor
set with high reliability. In addition, we also compared the proposed algorithm with a recent similar
method based on genetic algorithm. Comparison results reveal the advantage of the proposed
algorithm on biological datasets with small data volumes and large network scales.
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