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Abstract

Traditionally, biology has focused on deconstructing and
mapping the molecular systems that carryout complex
regulatory functions. We still lack, however, a more global
understanding of the design principles governing how cells
solve problems and make regulatory decisions. To address
this problem, we have been complementing deconstructionist
approaches with synthetic approaches in which we ask how to
build molecular systems that can execute particular regulatory
tasks. Are there a limited number of molecular algorithms
that evolution can use to solve common physiological tasks?
If so, can we learn to recognize them in order to understand
the function of complex cellular networks? By systematically
rewiring cellular networks, we can test our understanding
of cellular logic, as well as engineer cells that execute novel
functions. Recent advances have demonstrated that these
approaches have the potential to transform medicine by
allowing us to engineer smart therapeutic immune cells
that can recognize and treat cancer and other diseases with
unprecedented precision.
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