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[Abstract] Prunus pedunculata Pall. is a sand—adapted oil—bearing shrub with both ecological restoration and
medicinal value. This study systematically analyzed the key regulatory role and evolutionary mechanism of the
CYP79D16 gene in amygdalin biosynthesis by integrating bioinformatics analysis and ecological adaptability
assessment. The results showed that the high conservation of the substrate binding domain of the CYP79D16
gene maintained the core catalytic activity of amygdalin synthesis. Additionally, the allelic variations in the wild
population of CYP79D16 provided genetic resources for breeding high—content and stable varieties. The study
further proposed an eco—medicinal co—development strategy: constructing an efficient cyanogenic glycoside
synthesis system through gene editing or cross—species synthetic biology approaches, while breeding
drought—resistant and high—glycoside varieties in line with desertification control needs. This research provides
a theoretical basis for the resource development of Prunus pedunculata and the industrial application of
amygdalin, and offers a model for the multi—functional utilization of sand—adapted plants.
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Figure 2 CYP79D16 developmental tree construction
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Note: The label in Figure 2 consists of plant and plant
protein IDs, and the number at the node represents the
branch confidence (=70 is trusted)
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