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Fabrication tools
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Model circuits
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Biosynthesis applications
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Why the gap between tools and applications?

2

) GREENFUEL

|

Levskaya A, et al. 2005. Nature. 438: 441-2
Basu S, et al. 2005. Nature. 434: 1130-4

Martin VJ, et al. 2003. Nat Biotech. 21: 796-802



1. Refinement and optimization of tools for applications
represents a significant challenge



Information processing, computation, and control
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Plan for developing a programmable 1/O tool

RNA parts . RNA devices . Engineered systems
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in silico design frameworks for
programming gquantitative device

; experimental frameworks that :
- support reliable and rapid assembly

of RNA devices performance
technologies for generation : technologies for generation of parts -
of refined part libraries o within device platforms
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Win MN, Liang JC, Smolke CD. 2009. Chem Biol. 16: 298-310



A platform for programming device function
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A platform for programming device inputs
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Win MN, Smolke CD. 2008. Science. 322: 456-60

Higher-order computation - logic gate devices
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Applications: Cellular therapeutics
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Challenges to I/O tool development

RNA parts . RNA devices . Engineered systems

experimental frameworks that ' in silico design frameworks for
support reliable and rapid assembly -programming guantitative device
of RNA devices -] performance
technologies for generation : technologies for generation of parts -

of refined part libraries { within device platforms
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Design challenge: CAD tools that predict device
function from sequence

UGUGCUCCCCAUGAUVAUUGAUGUUGACGCGCC
AAUCGUCCCCAUGAUAUUAAUGAUGACGCECC
UGUGCUCCCCAUGAUVAUUGAUGUUGACAAGCC
UGUGCUCCCCAUGAUAUUGAUGUUGACGCGCC
UGUGCUCCCCAUGAUVAUUGAUGUUGACGCGCC
UGUGCUCCCCAUGAUAUUAUGGUUGACGCGCC
UGUGCUCCCGGEGAVATUGAUGUUGACGCGCC
UGUGCUCCCCAUGAUAUUGAUGUUGACGAUGG
UGUUAUCCCCAUGAUVAUUGAUGUUGACGCGCC
UGUGCUCCCCAUGAUAUUGAUGUUGACGCGCC
UGUGCUCCCCAUGAVAUVATCGUUGUGGCUGA
UGUUAUCCCCAUGAUVAUAAUUGUUGACGCGCC
UGUGCUCCCCAUGAUAUUGAUGUAGACGCGCC
AUCGCUCAAUAGCAUVAUUGAUGUUGACGCGCC
UGUGCUCCCCAUGAUAUUGAUGUUGACGCGLC

Zuker, M. 2003. Nuc Acids Res. 31: 3406-15
Beisel CL, et al. 2008. Mol Sys Biol. 4: 224
Beisel CL, Smolke CD. 2009. PLoS Comp Biol. 5: €1000363




Scalablility challenge: libraries of nucleic acid sensors
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Summary

= The gap between technology/tool development and
applications must be bridged

* |[nvention and implementation of engineering design
principles is critical to effective tool development

= Strategies and mindsets supporting the implementation of
foundational technologies and tools must be fostered

= Funding and support for new technology and tool
development at scales and time frames appropriate for
the challenges that must be addressed is critical



