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Abstract. Biological research topics gradually shift from structural genomics into functional genomics. DNA
microarrays have been used to generate abundant data for exploring functions and interactions among genes.
We propose a reverse-engineering strategy to predict the interactions between genes within a genetic network.
Our inputs are perturbation matrices experimentally obtained from DNA microarrays. First, we make some
assumptions for the interactions in the network. The proposed network is represented as a directed graph.
After that, we enumerate all possible network models according to the assumptions. And then, some
candidate models are obtained, resulted from calculated perturbation matrices out of computational
simulation. The network involves in not only the transcription level but also the nucleotide/protein
interactions in general. To justify this method, we take a well-known genetic regulatory network in yeast
Saccharomyces cerevisia for a test. The result shows that one of the candidate models can generate an
identical perturbation matrix as that from the yeast’s DNA microarrays, experimentally determined by others.
In conclusion, our method is useful and feasible for determining probable interactions within biological
networks
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