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Abstract : 
 
Ult imately, synthet ic biology aims at  establishing novel, useful biological funct ions by 
suitably combining well-characterized parts. Especially when complex circuits – in term s 
of the number of com ponents and interact ions involved, or with respect  to the dynam ic 
behavior – are to be designed, computat ional engineering methods have to be an integral 
part  of the approach. 
 
This talk will focus on engineering concepts to achieve scalabilit y and robustness ( relat ive 
insensit iv ity to external or internal perturbat ions of the designed circuits) . Both are 
important  concerns for the field because the biology-based parts employed are not  (yet )   
well-characterized, the circuits have to operate in a noisy (cellular)  environment , and 
they cannot  be completely isolated from, e.g., a cellular context . 
 
More specifically, major open issues exist  regarding ( i)  pr inciples of circuits design with 
standardized parts, and ( ii)  pr inciples for the design of robust  performance of synthet ic 
circuits. ‘Classical’ synthet ic genet ic circuits as well as novel system s such as a tunable  
synthet ic oscillator in mammalian cells will be discussed as prototypical examples to 
illust rate our current  capabilit ies. I n perspect ive, synthet ic approaches do not  only have 
the potent ial of major impacts in different  applicat ion areas, but  also present   
challenging problems for engineering design.  
 
 
Of course, everyone interested in the ta lk  is invited to com e. 
 
 
 
 


