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System idertification of Sparse Stochastic Mononolecular Biological Reaction Networks
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A sparse paraneter estination nethod is proposed for identifying a biocherrical reaction network system
Identification of a reaction network can be achieved by estinating a sparse parareter metrix containing the
reaction network structure and kinetics infonration. Stochastic dynarrics of a biochaical reaction network
system is usually noddled by a cherrical mester eguation describing the time evolution of probability
distributions for all possible states. This paper considers mononlecular reaction systens representing
meny biological systens for which an analytical solution of the corresponding cherrical mester eguation is
available. The estiration nethod presented in this paper incorporates the dlosed—form solution into a
reqularized mexdinum likelihood estination (MLE) for which noddl conplexdty is perdlized. A simulation
study with 5 species reaction network system is tested to verify perfonrance inprovenent of the
presented reqularized MLE over the least squares (LSE) based on a deterministic mess-averace nodd in
the case of a srall population size.
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