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Future discovery and control in biology and medicine will come from the mathematical modeling of DNA microarray data.

Such models were recently created using matrix computations, where the mathematical variables, patterns uncovered in

the data, correlate with activities of cellular elements. The operations, such as data reconstruction in subspaces of selected

patterns, simulate experimental observation of the correlations and possibly also causal coordination of these activities.

The ability of these models to predict previously unknown biological as well as physical principles was also demonstrated

[1]. I will describe the first comparative and integrative models that were created from DNA microarray data using tensor

computations [2–4].

Pseudoinverse projection and a higher-order singular value decomposition models uncovered independently a genome-

scale correlation between DNA replication and mRNA expression, which might be due to a previously unknown cellular

mechanism of regulation. I will describe recent experimental results that verify this computationally predicted mechanism.
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