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Synthetic Biology = 
Revitalizing the engineering metaphor in biology

• Modular design & Composability
• Standardization (e.g., biobricks)
• Orthogonality (e.g., XNA)
• Refactoring
• …



245 registered teams in 
this year’s competition
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Artemisinin anti-malarial
Amyris + Sanofi

• First commercial SynBio product

• $42M grant from Gates Foundation

• UC Berkeley patents (Keasling)

• Replaces fluctuating plant supply

• Global market: about $90M p.a.



Predicted market value of SynBio by 2016: $10.8 billion (from $1.6 billion in 2011)
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Update 2014:
Commercial 
production 
has begun
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Medema, Breitling, 
Bovenberg and Takano, 
(2011) Nature Reviews 
Microbiology

Synthetic Biology in 



Medema et al. (2011) Nucl. Acids Res., 

Regulatory 
circuits

Engineering a chassis Control of gene 
expression 

Biosynthetic genes from 
different sources =  

library of parts

Debugging routines

Computational software/modelling/analysis

Zakrzwewski et al., (2012) 
PLoS ONE

Hsaio et al., (2009) 
Chemistry and Biology

Jankevics  et al. (2011) Proteomics, 

D’Alia et al., (2010) J Bacteriol, 

Medema et al., (2011) Bioengineered        
Bugs, 

Medema et al., (2011) Microb. Biotechnol.

Tools for SynBio of high-value chemicals


	Synthetic Biology�Dreams of a new Industrial Revolution
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

