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Public Summary:
Acute kidney injury (AKI) promotes an abrupt loss of kidney function that results in substantial morbidity and mortality. Considerable
effort has gone toward identification of diagnostic biomarkers and analysis of AKI-associated molecular events; however, most studies
have adopted organ-wide approaches and have not elucidated the interplay among different cell types involved in AKI pathophysiology.
To better characterize AKI-associated molecular and cellular events, we developed a mouse line that enables the identification of
translational profiles in specific cell types. This strategy relies on CRE recombinase-dependent activation of an EGFP-tagged L10a
ribosomal protein subunit, which allows translating ribosome affinity purification (TRAP) of mRNA populations in CRE-expressing cells.
Combining this mouse line with cell type-specific CRE-driver lines, we identified distinct cellular responses in an ischemia reperfusion
injury (IRI) model of AKI. Twenty-four hours following IRI, distinct translational signatures were identified in the nephron, kidney
interstitial cell populations, vascular endothelium, and macrophages/monocytes. Furthermore, TRAP captured known IRI-associated
markers, validating this approach. Biological function annotation, canonical pathway analysis, and in situ analysis of identified response
genes provided insight into cell-specific injury signatures. Our study provides a deep, cell-based view of early injury-associated
molecular events in AKI and documents a versatile, genetic tool to monitor cell-specific and temporal-specific biological processes in
disease modeling.
Scientific Abstract:
Acute kidney injury (AKI) promotes an abrupt loss of kidney function that results in substantial morbidity and mortality. Considerable
effort has gone toward identification of diagnostic biomarkers and analysis of AKI-associated molecular events; however, most studies
have adopted organ-wide approaches and have not elucidated the interplay among different cell types involved in AKI pathophysiology.
To better characterize AKI-associated molecular and cellular events, we developed a mouse line that enables the identification of
translational profiles in specific cell types. This strategy relies on CRE recombinase-dependent activation of an EGFP-tagged L10a
ribosomal protein subunit, which allows translating ribosome affinity purification (TRAP) of mRNA populations in CRE-expressing cells.
Combining this mouse line with cell type-specific CRE-driver lines, we identified distinct cellular responses in an ischemia reperfusion
injury (IRI) model of AKI. Twenty-four hours following IRI, distinct translational signatures were identified in the nephron, kidney
interstitial cell populations, vascular endothelium, and macrophages/monocytes. Furthermore, TRAP captured known IRI-associated
markers, validating this approach. Biological function annotation, canonical pathway analysis, and in situ analysis of identified response
genes provided insight into cell-specific injury signatures. Our study provides a deep, cell-based view of early injury-associated
molecular events in AKI and documents a versatile, genetic tool to monitor cell-specific and temporal-specific biological processes in
disease modeling.
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