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Abstract: Starch is the primary source of carbohydrates in the human diet and plays a crucial role
in sustaining life. Current researches on crops' starch accumulation mechanisms have primarily focused
on the seeds of cereal and legume crops. As an important staple food crop, potato produces tubers—its
harvested organs—which are modified stems, and their starch accumulation mechanisms may differ
significantly. Therefore, it is imperative to conduct a systematic review and summarize the latest
advances in functional genes regulating starch metabolism in potatoes. This review comprehensively
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compiled recent research findings from the past years on functionally validated genes involved in potato

starch regulation both domestically and internationally. It compared phenotypic variations in transgenic/

gene edited materials, clarified the specific starch traits influenced by these functional genes, and

categorized the genes into two stages—starch synthesis and starch degradation—based on existing

regulatory networks in model plants. Furthermore, it proposed a potential molecular regulatory

framework for starch accumulation in potato tubers, identified genes with potential applications in

genetic engineering, and provided an analysis of current challenges and future prospects in the study

and application of functional starch-related genes in potatoes. This review aimed to provide guidances

for the application of genetic engineering in modifying specific starch traits.
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Fig. 5 Schematic diagram of starch degradation metabolism pathway in plants
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A5, AEesvl AR, BERALKEARUNE,
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Table 1 Identified functional genes involved in potato starch regulation in last years
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Fig. 6 Gene regulatory pathway of starch accumulation in potato tubers
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