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Research and development trends of metabolic integrative biology
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Abstract: Metabolic integrative biology as an important branch of integrative biology, aims to investigate the
underlying principles and fine regulatory mechanisms of material and energy metabolism in organisms from a
macro, holistic, systematic, and cross-level perspective. This paper summarizes the development trend of this
research field, particularly since 2024, and provides a systematic analysis across four dimensions: theoretical
construction, research projects, research progress, and research prospects. In terms of theoretical construction,
fruitful achievements in understanding the relationship between the circadian clock and energy metabolism have
revealed various modes of action, including the coordination of key regulatory factors, the transduction of circadian
signals, and changes in metabolite concentrations. The introduction of sociological perspectives has provided new
insights into elucidating the mechanisms of metabolic homeostasis regulation. Regarding research projects, several
initiatives have embodied the characteristics of Integrative Biology to varying degrees, providing strong support for
related fields. In terms of research progress, there exists a complex bidirectional interaction network between
metabolism and neural regulation. Organs are tightly linked through metabolic axes to coordinate overall metabolic
homeostasis. The interaction between metabolism and aging is complex, involving metabolic reprogramming,
physiological system dysregulation, and changes in energy. Looking ahead, research in Metabolic Integrative
Biology will comprehensively focus on theoretical deepening, technological innovation, and application expansion,
promising to bring new breakthroughs and transformations to life sciences and the health industry.
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