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Advances in cutting-edge research techniques for

cellular senescence heterogeneity
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Abstract: Senescent cells are closely associated with the aging process and pathological conditions of the body.
Selectively targeting and eliminating senescent cells can delay the aging process. However, when senescent cells are
not effectively cleared from the body, a series of age-related diseases will be triggered, leading to increased
morbidity and mortality in later life. This has stimulated intense interest in the search for sensitive and specific
markers of aging. Yet, the highly heterogeneous and dynamic nature of aging-related phenotypes poses a significant

challenge. In recent years, in addition to the widespread use of p16™**

as a senescence marker, the development of
high-throughput technologies and artificial intelligence has enabled the discovery of many new senescence markers.
These advancements allow us to analyze senescent cells at various dimensional levels. To reveal the heterogeneity
of aging among cells, tissues, and even species, we propose the urgent need to investigate the underlying
mechanisms of aging heterogeneity. We discuss how to achieve this goal through the application of advanced
technologies, publicly available sequencing data, and artificial intelligence-based insights.
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