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Escherichia coli with ELP self-cleavage tag
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Abstract:  Antimicrobial peptides are the most promising alternatives to antibiotics. However, the strategy of producing
antimicrobial peptides by recombinant technology is complicated and expensive, which is not conducive to the large-scale
production. Oxysterlin 1 is a novel type of cecropin antimicrobial peptide mainly targeting on Gram-negative bacteria and is of
low cytotoxicity. In this study, a simple and cost-effective method was developed to produce Oxysterlin 1 in Escherichia coli.
The Oxysterlin 1 gene was cloned into a plasmid containing elastin-like polypeptide (ELP) and protein splicing elements
(intein) to construct the recombinant expression plasmid (pET-ELP-1-Oxysterlin 1). The recombinant protein was mainly
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expressed in soluble form in E. coli, and then the target peptide can be purified with a simple salting out method followed by
pH changing. The final yield of Oxysterlin 1 was about 1.2 mg/L, and the subsequent antimicrobial experiment showed the
expected antimicrobial activity. This study holds promise for large-scale production of antimicrobial peptides and the in-depth

study of its antimicrobial mechanism.
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Fig. 1 Schematic representation of the recombinant
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Fig. 2 Construction of recombinant expression plasmid. (A) Gel electrophoresis of PCR products. Double digestion of
pET-ELP-1-CAT (B) and pET-ELP-1-Oxysterlin 1 (C). M: DNA marker.
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Fig. 3 Recombinant protein expression and purification. (A) SDS-PAGE analysis. M: protein marker. Lane 1: total
proteins before induction; lane 2: total proteins after induction; lane 3: supernatant of cell lysate; lane 4: precipitation of
cell lysate; lane 5: supernatant from the first precipitation reaction; lane 6: precipitation of the first precipitation reaction;
lane 7: resuspended precipitation; lane 8: supernatant from the second precipitation reaction; lane 9: precipitation of the
second precipitation reaction. (B) Tricine-SDS-PAGE analysis of target protein. M: protein marker. lane 1: Oxysterlin 1.
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Identification of the antimicrobial effect of Oxysterlin 1. (A-B) Plate coating method to determine the

antimicrobial activity of 1xMIC, 3xMIC and 5xMIC Oxysterlin 1 and calculate the inhibition rate of bacterial growth.
(C) Identification of the antibacterial activity of Oxysterlin 1 by perforating method. 1: 2xMIC Oxysterlin 1; 2: 70%

ethanol; 3: PBS.
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Fig. 5 Effect of Oxysterlin 1 on the cell viability of E. coli. (A) Propidium iodide (PI) staining of E. coli cells treated
with PBS, 70% ethanol and Oxysterlin 1, respectively. (B) Percentage of E. coli cells stained with PI.
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