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Synthetic Biology
A prescriptive approach to biology



What is Synthetic Biology?

Synthetic biology is the engineering of biology: the synthesis of 
complex, biologically based (or inspired) systems which display 
functions that do not exist in nature.

Source: High-level Expert Group European Commission

Tom Ellis CSynBI Imperial College, London May 2010 http://openwetware.org/wiki/Ellis



Engineering Biology – Parts, Devices & Systems

Tom Ellis CSynBI Imperial College, London May 2010 http://openwetware.org/wiki/Ellis



Example: A Genetic Toggle Switch
TS Gardner, CR Cantor and JJ Collins (2000)

A predictable, modular genetic unit for 
hereditable memory – “an applet”
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Usable Parts for Biotechnology
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Custom Re-engineering of Cells
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Synthetic Cells – Building Life
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CSynBI at Imperial College, London
Synthetic Biology is a technology
Engineering for biotechnology

Developing tools (foundational)
• Predictive models / CAD
• New techniques for construction
• Standard measurement of parts
• Description of chassis cells

Utilising the approach (applications)
• Investigating natural process
• Developing biosensors
• Engineering cells to make products

Co-Directors: Richard Kitney & Paul Freemont
Researchers: Tom Ellis, Travis Bayer, Guy-Bart Stan, 

Claire Marris, Karen Polizzi, Geoff Baldwin
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The Applications of Synthetic Biology
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International Genetically Engineered Machines Competition
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