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Why spatial –omics?
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Cell – cell heterogeneity increases with age

Increased cell-to-cell variation in gene 
expression in ageing mouse heart. 



Cell – cell heterogeneity is a precursor to clonal outgrowth (neoplasia) 
and hence cancer. 

Aging results from stochastic accumulation of diverse types of molecular 
and cellular damage. Therefore, aging leads to unprogrammed 
phenotype drift, cell – cell heterogeneity, tissue mosaicism and functional 
discordance and degenerative diseases of aging. 

Function of young, healthy tissues depends on precise tissue 
organization and cell – cell interactions of multiple cell types. 

Cell – cell heterogeneity is a likely precursor to diseases of aging



Aged tissues show spatially restricted immune infiltration
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SenNet

Senescent cells accumulate in aged tissues



Platforms

Spatial –omics in San Diego

Nanostring GeoMx DSP Vizgen MERSCOPE Nanostring CosMx SMI

Salk
Sanford Burnham Prebys

Salk
UCSD

Sanford Burnham Prebys
(from June 2022)
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Nanostring GeoMx to identify novel candidate ATF6 targets in liver disease
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MERSCOPE

MERSCOPE to quantitate and map senescent cells in aged brain
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• URI MANOR: Age-related changes to cochlear hair cell organelle morphology

• JOLENE DIEDRICH: Mass Spectrometry

• NASUN HAH: Studying aging at single-cell resolution
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