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Abstract:  A plant’s form is an important determinant of its fitness and economic value. For example, the 
shape of a plant’s root system influences its ability to reach essential nutrients in the soil or to acquire 
water during drought. Progress in engineering plant structure has been limited by our capacity to design 
and build genetic programs that alter root growth in a predictable manner. We use synthetic gene circuits 
to reprogram root structure. These circuits use logical operations to combine the activity of tissue specific 
promoters and express developmental regulators in patterns that modify root branching and gravity 
sensing. This work highlights the potential of genetic circuits to enable precise spatial, temporal, and 
magnitudinal control over gene expression across entire organ systems and offers an exciting means to 
reprogram plant growth. 


