High-throughput image analysis of quantitative immunohistochemistry
data reveals age-dependent changes in mitochondrial and extracellular
matrix proteins in multiple human tissues
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To develop a high-throughput computational workflow for quantitative
analysis of Human Protein Atlas immunohistochemistry images and identify
proteins whose expression changes significantly during human ageing.

KEY FINDINGS

The workflow identified age-associated expression changes in multiple
proteins across diverse human tissues.

Nine proteins demonstrated statistically significant correlations between
protein expression and age.
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Four proteins demonstrated significant differences between age groups.

Three proteins satisfied both criteria:
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Despite its scale and biological richness, the HPA has primarily been used
as a qualitative reference atlas, with protein expression assessed by visual
inspection and pathologist annotation. The enormous volume of image data
has historically limited its use for quantitative biological discovery.

Recent advances in image analytics and computational pathology now

create an opportunity to transform these archived images into a quantitative
resource. By combining automated image processing with statistical
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GERONTECHNOLOGY IMPLICATIONS

This study demonstrates that existing digital pathology archives
can be repurposed as large-scale ageing research infrastructure.
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