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Gene conversion in cyanobacteria utilizing an intron-encoded restriction
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We prepose a method for artificial gene conversion scheme in cyanobacteria
utilizing a T4 phage intron-endonuclease, I-Tevl. The method consists of two steps of
transformation procedures. The first transformation is a usual gene disruption; any
previously cloned chromosomal loci could be converted to variants with insertion of
antibiotic resistance gene such as kanamycin resistance (Km) gene via homologous
reciprocal recombination, except for that both termini of Km gene are flanked by short
synthetic DNAs which provide target sites for cleavage with I-Tevl. In the second
transformation step, the transformant obtained in the first step serves as a recipient of in
vifro synthesized 1-Tevl protein as well as a plasmid containing a template for DNA
repair. Efficient invasion of I-TevI protein into cyanobacterial cells could be achieved by
means of an electroporation. The [-Tevl electroporated into the cells would cause DNA
double strand cleavage at the chromosomal target sites, thus facilitating a cellular DNA
repair process. When the incoming template plasmid contains a significant homology on
both sides of the cleavage sites, Km gene would be lost and the template gene on the
plasmid would be copied to the chromosomal locus. The two step gene conversion
method was tesled at pshbAl locus encoding a photosystem II D1 protein in
Synechococcus sp. PCC7942. The psbAl pepe-disrupted strain, psbAl:Km was
subjected to electroporation with [-7evl and a plasmid containing a precise replacement
of an open reading frame of the psbAT gene with that of one of the three psbA genes
from a thermophilic cyanobacterium, Synechococcus vuleanus. By these procedures, a
recombinant cyanobacterium PCC7942 was in construction in which a thermophiiic D1
protein was substituled for the original gene product.
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Fig.1. Gene conversion in cyanobacteria utilizing a rare-
cutting endonuclease and chromosomally integrated target
sites flanking a drug resistance gene
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