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One-step construction of mutagenesis libraries via in situ error-prone
PCR
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Abstract: We developed a novel method to construct mutagenesis libraries via in Situ error-prone
PCR. One of our recent PCT patents described a novel method that adding a ligation step mediated
by thermostable Thermotoga maritima (Tma) DNA ligase to form the repeated PCR cycles of
“denaturation—annealing—elongation—ligation”, which allows exponential amplification of circular
DNA. In this method, circular PCR products are generated by using a long dsDNA primer pair, which
is designed to carry a selection marker different from the original selection marker of the template
plasmid, the template plasmid carrying the original marker is eliminated when transformed host cells
are cultured under the new selection pressure. If the product serves as the template for the next round
of amplification, accumulation of positive mutations can be obtained by multiple rounds of in situ
error-prone PCR. This method has been used to create random mutagenesis libraries of a xylanase
gene and a cellulase gene. Screening of these libraries resulted in mutant proteins with desired prop-
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erties, demonstrating the usefulness of in situ error-prone PCR for creating random mutagenesis li-

braries for directed evolution.

Keywords: Directed evolution, Construction of random mutagenesis libraries, In situ error-prone PCR,

PCR production of circular plasmid (PPCP)
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Figure 1 Schematic of in situ error-prone PCR (from PCT/US2010/027364)
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Table 1 Comparison of in situ error-prone PCR with MegaWHOP
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Figure 2 Schematic of directed evolution by multi-round in situ error-prone PCR
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Figure 3 Directed evolution of xylanse and cellulase as examples of in sSitu error-prone PCR
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Note: A: Functional screening of E. coli transformants for xylanase activity using xylan-overlay assay. Positive clones were identified by
clear zones surrounding xylanase-expressing colonies. B: Functional screening of E. coli transformants for cellulase activity by
CMC-overlay assay. Positive clones were identified by depressed area surrounding cellulase-expressing colonies.
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