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Abstract: Objective To clone the glycosyltransferase gene GpUGT7442 from Gynostemma pentaphyllum and perform
bioinformatics analysis to verify its catalytic function. Methods The GpUGT74A42 gene was identified from the transcriptomic data
of G. pentaphyllum. Bioinformatics analysis of the sequence was performed using online analysis website, and a phylogenetic tree was
constructed using MEGA 11 software. The gene was expressed in Escherichia coli, and high-performance liquid chromatography
(HPLC) was used to assess the enzyme’s catalytic activity toward substrates 20(S)-protopanaxadiol (PPD) and 20(S)-protopanaxatriol
(PPT). Results Full-length cloning of GpUGT74A42 (GenBank: PQ272699.1) was achieved through PCR amplification. The coding
sequence CDS (CDS) of GpUGT74A2 is 1 386 bp long, encoding 461 amino acids. The encoded protein has a relative molecular weight
of 52 248 and a theoretical isoelectric point of 6.49. Structural analysis showed that the protein lacked signal peptides and
transmembrane regions but contains a plant secondary product glycosyltransferase (PSPG) domain. Sequence comparison with reported
amino acid sequences involved in ginsenoside catalysis revealed that GpUGT74A2 shared the highest homology (46.58%) with the
UGT76E11 protein from Arabidopsis thaliana. Chromatographic analysis revealed that GpUGT74A2 exhibited significant catalytic
activity toward PPT, indicating its role in the biosynthesis of G. pentaphyllum saponins. It was proposed that the glycosyltransferase

derived from G. pentaphyllum was expected to become a new tool enzyme for the targeted biosynthesis of rare ginsenosides.
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Conclusion GpUGT74A2 has been successfully cloned, and both bioinformatics analysis and in vitro catalytic function verification

have been conducted. This study provides experimental evidence for further exploration of its function and G. pentaphyllum derived

glycosyltransferase to become a new tool enzyme for the directed biosynthesis of rare ginsenosides.
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Fig. 1 Bioinformatics analysis of GpUGT74A2
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Fig.3 Structure prediction of GpUGT74A2 protein
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Fig. 4 1.0% Agarose gel electrophoresis plot
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A-conversion of PPD to F1 catalyzed by GpUGT74A2; B, C-MS ion chromatograms of product and F1 reference substance; D-HPLC profile of enzymatic reaction solution.
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Fig. 6 Verification of in vitro catalytic activity of GpUGT74A2
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