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1. Single-cell RNA-seq in Aging Research
Cellular aging remains a poorly understood process, and the advent of single-cell RNA-seq (scRNA-seq) provides an exciting 
opportunity to study the aging phenotypes of cellular subpopulations, and explore how these may relate to aging-related 
decline and disease. To this end we conducted a review of the literature to identify aging studies using scRNA-seq and 
evaluate their impact and similarities.

2. Identification of Studies (see slide 3)
We identified 20 studies in total, including 2 multi-tissue studies in mice (Tabula Muris Senis and Calico), 14 single-tissue in 
vivo, and 3 in vitro studies. We evaluated each study by assessing which tissue(s) were studied, the number of animals and 
cells studies, whether cellular heterogeneity (thought to increase with age) was studied and how, and what platforms were 
used.

3. Aging Biomarkers in Single-cell RNAseq (see slide 4)
To further evaluate scRNA-seq as a technology to study aging, we performed some simple analyses comparing the fractions 
of cells within liver cell types (Slide4: Figure 1) and tissues (Slide 4: Figure 2) that expressed various marker genes of cellular 
senescence, an important aging process. We found that inflammation markers (e.g. IL1b) in particular were expressed at a 
higher ratio in aged cells, and that markers tended to be expressed at consistent ratios between studies. Further we found 
that senescence markers such as p16/CDKN2A are often highly expressed (“strong up”) in a few cells of specific cell-types, 
reflecting the frequently suspected role of senescent cells as a “minority of bad guys”.
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Multi-tissue Studies

Single-tissue Studies (2 of 14 in vivo)
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Senescence and Inflammation Markers: Insights and Consistencies

Figure 1. Fraction of cells expressing 10 aging-related marker genes 
in liver cells of the Tabula Muris Senis.

Figure 2. Fraction of cells expressing 10 markers in lung 
cells and T cells of the Tabula Muris Senis, compared to 
the Aging Lung Atlas and the Aging T-cell Atlas. 
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