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(57) Abstract: Systems and methods are pro­
posed for synthetic biology design and host 
cell simulation. In one form, a synthetic bio­
logy design system is proposed, comprising a 
model conversion component configured to: 
receive genetic circuit data indicative of a 
user-specified genetic circuit design; identify, 
from the genetic circuit data, constituent parts 
of the genetic circuit design, and the connec­
tions between the constituent parts; obtain 
mathematical models corresponding to the 
constituent parts; and combine the obtained 
mathematical models into a composite model 
configured to generate genetic circuit output 
data based on input data indicative of one or 
more of: free RNA polymerase concentration, 
free ribosome concentration and rRNA con­
centration. The system further comprises a 
host cell simulation component configured to 
receive, as input, the genetic circuit output 
data from the composite model, and based on 
the genetic circuit output data, generate host 
cell output data representing a physiological 
state of the host. 
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