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Abstract: To implement a particular synthetic biology system, one needs appropriate protein components, namely,
natural or engineered proteins that possess required specific molecular interactions, catalytic activities, and so on.
Here we consider as examples the prediction of DNA sequences recognized by transcriptional factors and the
prediction and design of protein-small molecule-binding pockets, to illustrate the roles of computation in the
prediction and the design of protein functions. We emphasize the integration of different types of computational
tools and of the tools with background biological knowledge, and the balance between the generalizability and the
accuracy of computational methods. We also discuss important unsolved problems, the potential of computation,
and the needs for new methods.
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