Direct Combinatorial Pathway Optimization

David Bauwens, Pieter Coussement, Jo Maertens, and Marjan De Mey*

Center of synthetic biology, Faculty of Bioscience Engineering, Ghent University, Coupure Links 653, B-9000 Ghent, Belgium
Contact: Marjan.DeMey@UGent.be, www.csb.ugent.be

Introduction

Combinatorial engineering apporaches are becoming increasingly popular, yet they are hindered by the lack of specialized techniques for
both efficient introduction of sequence variability and assembly of numerous DNA parts, required for the construction of lengthy

multigene pathways. As a solution, we present the Direct Combinatorial Pathway Optimization workflow which combines the strenghts
of Single Strand Assembly (SSA) methods' and Golden Gate Assembly (GGA)*.
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A set of carrier plasmids (pCPs; high copy ori and a Golden Gate
proof amp" selection marker) contain an operon flanked by 2
unique Bsal cut sites, designed for ordered GGA into an
expression plasmid.

SSA techniques introduce variability in each carrier plasmid based

on (a) Gibson assembly” or (b-c) CPEC*.
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Using GGA, the final multigene and combinatorial pathway
is assembled. The Bsal created parts starting from the carrier
plasmids are assembled in the appropriate expression
plasmid(s). Library screening is performed by forward
selection (kanR) and counter selection (sacBR).
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