
Hôpital Necker – Enfants Malades et Hôpital Robert Debré
Université de Paris

Contribution of transcriptomics
in nephropathology

P. ISNARD



The traditional tasks of the pathologist :

- Correct diagnosis of diseases

- Understand pathophysiology

Introduction (1)



Personalized medicine

Collecting and analyzing the tremendous amounts of medical data

Introduction (2)



Transcriptomics

Genomics

Proteomics,
Metabolomics…

Pathomics, 
digitalomics

The concept of Pathomics

Spatialomics,
Histogenomics

Whole organ Single
cell



Transcriptomics Whole organ
Bulk measurement

Understanding the renal pathology of SARS-CoV-2

Whole Kidney Transcriptomics



RNAseq analysis of COVID-19 Kidneys

COVID-19

Control

Healthy kidneys n = 6

FISH positive kidneys n = 4

FISH negative kidneys n = 5

Understanding the renal pathology of SARS-CoV-2
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SARS-CoV-2 renal infection elicits a specific molecular signature

Healthy kidneys n = 6

FISH positive kidneys n = 4

FISH negative kidneys n = 5
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Healthy kidneys n = 6

FISH positive kidneys n = 4

FISH negative kidneys n = 5
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FISH positive ATI kidneys vs healthy kidneys

XAF1 is dramatically induced in SARS-CoV2 infected kidneys
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Conclusion

RNA-Seq

32 patients

7 French hospitals

Specific molecular signature in SARS-CoV2 

infected kidney

XAF1 is dramatically induced in SARS-CoV2 

infected kidney
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Exploring kidney pathology using spatial transcriptomics (1)



Moses et al. Nature Methods, March 2022

Exploring kidney pathology using spatial transcriptomics (2)



Moses et al. Nature Methods, March 2022

Exploring kidney pathology using spatial transcriptomics (4)



Zhang et al Signal Transduction and Targeted Therapy. March 2022

Exploring kidney pathology using spatial transcriptomics (5)



Liu et al Frontiers in Genetics Janurary 2022
Rao et Al. Nature, August 2021

Correlation of gene expression



GeoMx® Digital Spatial Profiler: The GPS for 
Spatially Resolved Biology

10X genomics

Exploring kidney pathology using spatial transcriptomics (7)



GeoMx DSP Workflow



10X Genomics Visium ST Workflow





Higher expression of inflammatory genes in tubular regions of interest (ROIs) in the acute cellular 
rejection (ACR) biopsy.



High variability in the kidney development transcriptional program across interstitial areas in acute 
cellular rejection















Rodriques et al. Science March 2020.

Slide-SeqV2 workflow







Macrophage

Fibroblast





Conclusion

Correlation of gene expression
Receptor-ligand interaction

Molecular mechanism

Target biomarkers

Therapeutic strategies

Cluster of cells

Cell-cell communication
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