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ABSTRACT

Genome modifications of several E. coli strains have been done for many specific
purposes, such as for DNA cloning and gene expression. Recently, multifunctional strains were
constructed in which blue/white screening to select cloned gene, simultaneously with tight regulation
for protein expression can be performed. Unfortunately, the lacl® promoter carried by those strains is
not sufficient to minimize leaky transcription when using pUC-based plasmids. To overcome this
problem, we constructed a new multifunctional E. coli strain which contains all of the essential
properties for DNA cloning and protein expression, but in which the leaky transcription is completely
controlled. The ability to perform in vivo homologous cloning was conserved from the parental strain,
the lacI™AZM15 genotype was modified and a T7 RNA polymerase was added. In this study, the
genome of the K-12 strain DH10B was modified using the A red recombination system in which the
selectable and counter-selectable markers were incorporated. After successful modification, the new
strain DH10B3054 exhibited tight control of gene transcription under a lac promoter in pUC-based
plasmids as demonstrated by its superior resistance to a lethal gene, ndd. The a-complementation could
be achieved by deletion of the residue 2-42 in the lacZ gene. However, the new strain showed lower
complementation of B-galactosidase. Unfortunately, the T7-based system was unable to control gene
expression, leading to severe leaky expression of the egfp gene, although such expression could still be
controlled by glucose. Furthermore, in contrast to the parental DH10B strain the new strain was unable
to perform in vivo cloning, in spite of no significant changes being detected in other parts of its genome.
These unexpected results might be considered in the future for reconstruction of the gene cassettes to

further improve bacterial cell properties for specific purposes.
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