Improved alcohol dehydrogenase production in transgenic Escherichia coli expressing heat shock protein
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Escherichia coli (E. coli) is the most favorable host to produce a variety of recombinant proteins, and genome engineering can further improve its productivity. In this study, transgenic cell lines were developed by inserting carrot heat shock protein 70 gene (Daucus carota L. Hsp70) into E. coli. DcHsp70 gene was attached to the Lipoprotein (Lpp) promoter and FRT (Flippase recombination target) cassette by overlap PCR. The resulting Lpp promoter – DcHsp70 – FRT construct was inserted into the yddE (pseudogene) site in the E. coli genome by lambda Red-mediated homologous recombination. Under stress conditions (high temperature, high pH, and sodium acetate treatment), the transgenic cell lines showed higher growth rates than the control cell line. For the recombinant protein expression, the alcohol dehydrogenase (ADH) gene from Geobacillus stearothermophilus in the 6His-tagged pET11a expression vector was inserted into the transgenic E. coli. Recombinant 6His-ADH was expressed by isopropyl β-D-1-thiogalactopyranoside treatment, and the amount of recombinant protein expressed in the transformed cell line was 11 times higher than that of the control cell line. Our results showed that heterologous expression of DcHsp70 can increase growth rates and recombinant protein production in E. coli.
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