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Abstract: Plant growth and development are finely regulated by multiple hormones, with auxin being a key factor. Auxin
plays a crucial role in plant growth, development, and environmental responses. Starch metabolism is a core process in plant
energy storage and utilization. Investigating its regulatory mechanisms is essential for understanding the plant growth and
development network. This study uses Arabidopsis thaliana as a model organism and employs cutting-edge technologies
to analyze the molecular mechanisms by which auxin regulates starch metabolism. The results show that the YUC2 gene
significantly influences starch metabolism by regulating the expression of the key starch metabolism gene QQS. Additionally,
the ARF1 transcription factor in the auxin signaling pathway can bind to the auxin response element on the QQS promoter,
regulating QQS expression and thus affecting starch metabolism. This study provides a theoretical basis for understanding
the plant growth and development and metabolic regulation network and offers new insights and targets for crop genetic
improvement and agricultural production.
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