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Abstract: Objective To clone the full-length cDNA sequence (squalene epoxidase, PjSE) of Zhujieshen (Panax japonicus), and
perform bioinformatics analysis and prokaryotic expression. Methods Specific primers were designed to clone the cDNA sequence
of PJSE from P. japonicus. Using the PjSE gene sequence as input data, sequence analysis was performed using bioinformatics
analysis tools such as multiple sequence homology alignment. The prokaryotic expression vector of pCold-PjSE was constructed and
transformed in Escherichia coli BL21 (DE3) competent cells to express recombinant protein. The relative expression of PjSE in
different tissues of P. japonicus were further determined by quantitative real-time PCR (qRT-PCR). Results The open reading
frame of PJSE was 1884 bp, encoding 627 amino acids. The relative molecular mass of PjSE was 68639.49. PjSE was predicted to
have a transmembrane domain that was most likely to be located in chloroplast. SDS-PAGE showed the relative molecular mass of
induced expression protein was consistent with expected protein size. Furthermore, the expression level of PjSE was completely
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different in various parts of P. japonicus. The associated results were as follows: the highest in leaves, the second in fibrous root, and

the lowest in root. Conclusion The cloning, bioinformatics analysis and prokaryotic expression of PjSE will be helpful to enrich

the variety and quantity of related functional proteins from P. japonicus, supplement to the biosynthetic pathways of

chikusetsusaponins, and provide useful functional gene modules for heterologous biosynthesis in the future.
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Fig.1 Cloning of PjSE of P. japonicus
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Fig. 2 Hydrophilic/hydrophobic properties of PjSE amino
acid sequence
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Fig. 3 Structural functional domains (A) and transmembrane domains (B) of PjSE and signal peptide prediction (C)
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Fig. 4 Secondary (A), tertiary structure of PjSE (B, C) and molecular docking result with squalene (D, E)
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Fig. 5 Amino acid sequence homology alignment of squalene epoxidase from P. japonicus, Astragalus membranaceus, P.

quinquefolium, Aralia chinensis, P. ginseng, and P. notoginseng
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Fig. 7 Prokaryotic expression of PjSE
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Fig. 8 Relative expression level of PjSE in different tissues
of P. japonicus
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