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Abstract

Recombineering technology in E. coli enables targeting of linear donor DNA to circular recipient
DNA using short shared homology sequences. In this work, we demonstrate that recombineering is
also able to support recombination between a pair of linear DNA substrates (linear/linear
recombineering) in vivo in E. coli. Linear DNA up to 100 kb is accurately modified and remains
intact without undergoing rearrangements after recombination. This system will be valuable for direct
in vivo manipulation of large linear DNA including the N15 and PY54 prophages and linear animal
viruses, and for assembly of linear constructs as artificial chromosome vectors.
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Recombineering technology enables facile modification of large circular DNA using
homologous recombination in E. coli without dependence on suitably placed restriction sites
or in vitro enzymatic manipulations [1-3]. In the presence of short 40-60 nucleotide homology
sequences, expression of the E. coli recE and recT genes and/or the bacteriophage A red genes
facilitates targeting of linear donor DNA (e.g., linear PCR products) to a specific site on circular
recipient DNA in vivo [1,2].

To date, recombineering has been demonstrated for the following substrates: 1) linear DNA
and a circular replicon (including plasmids [2,4], PACs and BACs [1,2,5], and the E. coli
chromosome [6,7]), and 2) linear DNA and a linearized plasmid vector backbone that becomes
recircularized after gap-repair following in vivo recombination [8]. However, so far,
recombineering between a pair of linear DNA substrates has not been tested in vivo because
of the lack of a system that could serve as linear recipient plasmids in E. coli.
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