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Individual cells have remarkable abilities. They can sense a wide range of molecular messages, 
compute responses, adapt to their environments, and communicate with each other to do useful 
work. To harness these capabilities, however, requires that we develop a design framework that 
can account for variability, noise, and uncertainty in the genetic components and networks 
available to us. One of the basic design principles is tuning. The overall architecture of a 
synthetic network might be correct for a given function, but the rates of transcription, 
translation, protein binding, may put the network into a non-functional regime. In this talk I will 
describe how we can engineer synthetic gene networks to have "tuning knobs" built into them. I 
will demonstrate the ideas with two experimental systems, one in E. coli and one in yeast, in 
which simple behaviors such as bistability and feedback are optimized. 
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