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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
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Tom Ellis

Engineering Biology — Parts, Devices & Systems
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Example: A Genetic Toggle Switch

Inducer 2

1 TS Gardner, CR Cantor and JJ Collins (2000)
A predictable, modular genetic unit for

| Promoter 1 J_
Repressor 2 ' Repressor 1 Reporter )
hereditable memory — “an applet”
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Usable Parts for Biotechnology

) Registry of Standard
5 ad Biological Parts

BBa_ 114018, 114033, 114034

Promctans for mngiciis J140%8 or “Piia”), chioamphenical
(154000 or “PCat™) and kanamycin (194004 or "PKat") meistance.
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CAATTCTCTTTGCTATCCAAT GAACAAAT CGAATCCATACCCATAGCTATAAAAAACAT

TTCAGGAGAAAAT AACACCGAAGCTGCTCAATTAGGCGCAATTGATT CGTT TCAAAAALT

GIGARACTTGCCAGCTTACT TCGGCATGTCOTGETCATTT T EGAAAATTTCATCT TACT

CAACCATTATTTAAAGTCGCATTTAAAAAACTTGT TGAAAATATTTTTARATATACTTG
TTCTTTCTEGTGETGCTTTACAAAATCTTCAACTTCTCEAATTGAT CAAGCAGATAGACS
AACCGAAATACT GCAATAACACT TAAAGATCGTCCTGCTTTTAAAAAAATTT TAGAAGCT

ACCAAACAAAGCAAATT CAAGTGTAT TGCACCTAATTGCCAARARACAAGTCTCTCCTTT

ACAATATTCGARAAATAATAACTTITATATATAATTCGEGTACTACAAAGGGTATAGTTT

TGCATAACAGGCATGTGTTTAATATCTTACAAAATCTTCCACAAACGTTTAAATTATTG
TTAACCCCTTCGAATGCTCATCAAATCCGTATCTCCCCGAAAATGTCTTTTATGCTAATAG
TATCTTACTTCCACCACATAAT CTACGAACTATCAATCTTTATGAT GGTCAGGTTACGA
GITTET TAACAAGTGATT TGAATCTGATAAT CCGAAGAGT T=CT AAT AAT GAGACAAAT

GCAAAAATACAAAARATCTTGGATTCTAT CGATAACAGCCGAGGT GCCAAT CCATATGT
TACAAATAAAAACCTTACTTTGGATACTTT GACAGGT GGACACTCAAAACGAATCTTATT

TGCGAAGTTATATTAATCGCAAACGCTATTCCTGAGACT GCCAGAGCT GTAATCGAACCT
TCTATGAATAAAACTGGCTTTAT TGAAGTACCATCTTACATTTTAAACAAGT TAAGAGA
TGITETICTTTTATAATCACGT TACGARAGAT AACATACTCAARAGT CTTCARAACGAAT
AAGCTTTTCTAACATATATCAAAACT GATCATAATTCTGAAAATCCTTATATGGTTTAT

GATTTAGCACACAAGAAT GCATATTTAACCTTGECTCCTAATTTCEGTGATATTT TCGA
ARBAAGGAAAGAGGAAGGTGETTTTGTAACTATTTGCAGACATCCATCTAT CTGETTAA
CTAATATCCAATCTGETATAATAAAAAGAT CAGARGEETTTACTAT TAACATCCCAACT
ACAATTTGCACATCTTITT ATGACAATATATTCTITT
CAAATCCCCATGTGCCAATCTCGAACAACGCTTTGATTAT GAACTCACGAAATCTCTTCA
ARAATTCTATAACAAGCAATCCAATGTTCEGCTTGGTCCAAGATCAAATACCAGCCTTG
ARTAAGTITATATAGACGACARAATTATACATATAACGATGCGTTGET GATT TTAGGACA
ATTCGGATTTCTGT TAACACCT GGAAAAGAT AATTATACCGGAAAAGATATACTTTCTT
GTGTATTCCCAAAACATTATACACTCAAACGAATTCTTGAAAATCECGAACTTATTTTG
GAGAATTTTACAAATAAACTCGTTTCCGCAAATTCCT CAAASTCCAT CTTT GGGCATCT
TGETTTTATTTTAT GGACAAGAGTATGETTT GACTATAT TEATACAAT GCGAGATATT G
TTCAAAATTTTATTACACATTTTGET TTCAGT GTAARAAT CCGAGAT AT GATCCCAAGT
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Custom Re-engineering of Cells
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Synthetic Biology Chassis

1976 thru 1982

All models 121 cu in (1984 cc¢)
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Synthetic Cells — Building Life
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CSynBI at Imperial College, London
= CSynBI

Centre for Synthetic Biology and Innovation

Synthetic Biology is a technology
Engineering for biotechnology

Developing tools (foundational)

¢ Predictive models / CAD

e New techniques for construction
e Standard measurement of parts
e Description of chassis cells

Imperial College
London

LSE

Utilising the approach (applications)

e Investigating natural process EPS RC

¢ DeveIOpmg biosensors Co-Directors: Richard Kitney & Paul Freemont
® Engineering cells to make products Researchers: Tom Ellis, Travis Bayer, Guy-Bart Stan,
Claire Marris, Karen Polizzi, Geoff Baldwin
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International Genetically Engineered Machines Competition 3@”
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