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BioBricks vision 
 make biology into engineering 
  standard parts, plug and play, predictable 

behavior 



limitations of BioBricks 
  even simple living systems are complex 

  molecules mixed together in a soup 
  nonlinearity, synergy 
  emergent properties abound 

  need to remake engineering to fit biology 
  living beings are not like clocks or integrated circuits 



powerful because life-like 

risky because life-like 



playing God 

  many dismiss this worry 
  religions disagree 
  separate church and state 
  we should play God 
  “I don’t believe in God” 



playing God 
 we should think twice 

  unpredictable and powerful 
consequences 

  do we … 
  understand the consequences? 

(omniscient) 
  evaluate alternatives properly? 

(omnibenevolent) 
  fix problems that arise? 

(omnipotent) 
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“Don’t worry! We already know 
how to address any real worries!” 



risk analysis 
  weigh alternatives, assess uncertainties 

  maximize expected benefit/cost 
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problem 
  deciding in the dark ??	



coping with complexity 
  scientists need to be engaged 

  engineering emergent systems 
  rethink risk analysis 

  scientists have social responsibility 
  reform science education 
  promote informed discussion among stakeholders, 

policy makers, and general public 


