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Abstract 

Platforms are being established to facilitate large genetic engineering projects. A desired cellular 
function is divided into systems that can be developed independently and then combined. 
Genetic sensors allow cells to receive environmental and cell state information. Sensory 
information is integrated by genetic circuits, which control the conditions and timing of a 
response. The circuit outputs are connected to actuators that control what the cell is doing, from 
building molecules to moving and communicating. Design automation tools from the electronics 
industry are applied to map a circuit design to a DNA sequence. Collectively, this enables a wide 
range of applications, for example cells that communicate to build a material, navigate the 
human body to treat a disease, or protect plants by responding to the environment. 
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