Mathematical Vocabulary for Biological Discovery

Principles of Nature from Integration and Comparison of Large-Scale Molecular Biological Data
Orly Alter

In the Genomic Signal Processing Lab, we develop generalizations of the matrix and tensor computations that underlie theoretical physics, and use
them to create models that compare and integrate different types of large-scale molecular biological data, and to computationally predict global mecha-
nisms that govern the activity of DNA and RNA, as well as disease progression, outcome and response to therapy. We believe that future discovery and
control in biology and medicine will come from the mathematical modeling of such large-scale molecular biological data, just as Kepler discovered the
laws of planetary motion by using mathematics to describe trends in astronomical data. Ultimately, our work will bring physicians a step closer to one
day being able to predict and control the progression of cancers as readily as NASA engineers plot the trajectories of spacecraft today.

Alter, PNAS 103, 16063 (2006).
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