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Presenting authorNathan J. Hillson — NJHillson@Ibl.gov
Fuels Synthesis and Technology Divisions, JoinBEBiergy Institute

The production of clean renewable biofuels from cellulosic stantiatgrial requires concerted feedstock
engineering, deconstruction of plant matter into simple sugaranamdbial fermentation of the sugars
into biofuel. These three efforts share significant molechiatogical challenges, including the
construction of large enzymatic libraries (e.g. vast collestioihglycosyl transferases, cellulases, and
efflux pumps), the generation of combinatorial libraries (e.g. rfuriitional enzyme domain fusions;
variations in copy number, promoter and ribosomal binding site strengthdhe concurrent assembly of
multiple biological parts (e.g. the incorporation of an entire metaboliwyagtinto a single target vector).
With these challenges in mind, we are developing hybrid rpatti-assembly methodologies and
translating them to robotics-driven protocols. Given a tarpearly to construct, our vision is that the
high-throughput methodology will provide automated oligo and optimanalsly process design, and
robotic control of the PCR and multi-part assembly reactions.b€heficial output of this work will
include reagents and resources for, and collaborations withbensrof the JBEI and larger life sciences
communities, reducing the time, effort and cost of largeesclaning and assembly tasks, as well as
enabling research scales otherwise not feasible without sistaace of computer-aided design tools and
robotics.
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