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A robust method for estimating gene regulatory networks
using multiple time series gene expression profiles

Abstract: Estimating gene regulatory networks reveals complicated regulations. However, the number of
conditions or time points of gene expression profiles is fewer than that of genes. It causes degrading the
estimation accuracy. In this study, we propose a robust method for estimating gene regulatory networks
using multiple time series gene expression profiles. First, the proposed method estimates a common network
under multiple conditions. Second, the common network is extended by adding characteristic regulations
of each condition. We demonstrate the effectiveness of our method by applying it to in silico datasets and
differentiation processes of mouse retina to rod and cone photoreceptors.
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Fig. 1 A sample of the weighted gene regulatory network.
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Fig. 2 ROC curves of the greedy method, the uniting of partial
problems, and the proposed method.
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Table 1 Comparison of the estimation accuracy.
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Fig. 4 True networks of rod and cone photoreceptors.
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Fig. 5 Estimated networks of rod photoreceptor by the greedy
method and the proposed methodO
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Fig. 6 Estimated networks of cone photoreceptor by the greedy
method and the proposed method.
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