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Introduction

Yu et al. (2014) profiled 11 rat organs across their lifespan

We examined the DEGs of the Brain, Liver, and Kidney between 21 weeks (adult)
and 104 weeks (aged)

Organ Purpose: Kidney, brain and liver were selected because they differ in cellular
composition, metabolic activity and tissue functions.

Age Purpose: 21 and 104 week old rats were chosen to chosen to examine age-
related changes in gene expression between young adult and older adults.

RQ: How do age-related gene expression changes differ across the rat brain, liver,
and kidney, and which organ shows the strongest transcriptomic signature of

aging?
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Figure 4: UpSet plot illustrating the overlap of differentially expressed genes (DEGs) across the brain, liver, and kidney between adult
(21 weeks) and aged (104 weeks) rats. Set size bars (left) indicate the total number of up- or downregulated genes per organ, while

o Notsignificant intersection bars (top) show the number of genes shared across tissues. The kidney displayed the largest DEG set, indicating the

° Upregulaed strongest transcriptomic response to aging. A total of 42 genes were upregulated in all three tissues, and 10 genes were downregulated.
Some intersections show opposing trends, where some genes are upregulated in one or two tissues and downregulated in another. This
likely reflects tissue-specific adaptations to systemic aging signals. However, minor discrepancies could also arise from biological
heterogeneity or limited sample size.
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Results
| . e 42 genes upregulated in all tissues (core aging genes) - Linked to systemic inflammation or
Ratio (Log2FC) immune activation.
. - shared decline in metabolic function, stress

resilience and cell proliferation with aging.
» Kidney shows largest DGE count - strongest transcriptomic response to aging.

Differential Gene Expression in Kidney Across Age o Organ-specific responses reflect age-related changes are tissue-specific, as significant
oy DEGs in organ-specific volcano plots largely do not overlap with the core aging patterns
s Upreaated identified in the UpSet plot.
¢ Not significant o Brain = Moderate alterations (mainly genes linked to neuronal signaling + synaptic
function)

o Liver =changes in metabolic + detoxification pathways
o Kidneys = inflammation + tissue remodelling
e Aging drives opposite gene expression across organs:

o Eg) Agpat 3 (lipid metabolism) can be downregulated in kidney due to declining
metabolic and transport function, while upregulated in the liver as a compensatory
response to maintain metabolic and protective pathways.

o Eg) Fos/Nrdal (neuronal activity) can be downregulated in the brain due to reduced
neuronal activity and cell loss, while upregulated in the kidney as a compensatory
response to stress and metabolic demands.

e Patterns shared by only two tissues were often not significant in the third - focus on multi-
gene overlaps to capture broader + stronger similarity patterns.
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