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Abstract

Using Discovery Studio software, soybean lipoxygenase-1 was selected as a template, along with
the representative substrate linoleic acid and its methyl ester, for molecular docking. Specific data
on changes in binding energy and other parameters after docking were obtained. The changes in
the interaction between substrate molecules and lipoxygenase protein receptors caused by the
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introduction of methyl groups were observed and compared with experimental results, accumu-
lating data for the study of the binding mode between lipoxygenase and substrate molecules. The
yield of hydrogen peroxide linoleic acid was 58% and 27% under pH 9 and pH 6 conditions, re-
spectively, while the yield of methyl hydrogen peroxide linoleic acid was 11% and 15%, respec-
tively. The molecular docking results indicate that LOX-1 binds more stably to linoleic acid and has
higher reaction activity, which is consistent with the actual experimental results.
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Figure 1. Schematic diagram of the three-dimensional structure and active centers of soybean lipoxygenase-1 (PDBID: 1YGE)
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Figure 2. Lipoxygenase-1 catalyzes the reaction of linoleic acid and methyl linoleic acid
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Figure 3. Structural model of soybean lipoxygenase-1 and linoleic acid complex
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Figure 4. 2D docking diagram of soybean lipoxygenase-1 and linoleic acid
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Figure 5. Structural model of soybean lipoxygenase-1 and methyl linoleate complex
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Figure 6. 2D docking diagram of soybean lipoxygenase-1 and methyl linoleate
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Table 1. Docking results of linoleic acid, methyl linoleate and soybean lipoxygenase LOX-1
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