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Spatially-resolved, single-cell tissue atlases can provide mechanistic insights = Chronic antibody mediated rejection (CAMR) is the predominant cause of Fig. 7. Spatial co-localization analysis and DE in NK cells.
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A necessary first step is to generate the spatial atlases themselves. To do =
this, gene expression was measured in FFPE biopsy sections from 7 CAMR r

cases, 4 T cell mediated rejection (TCMR) cases, and 3 cases with no I

evidence of rejection (NER) with 1000 gene probes using the CosMx™ =

Spatial Molecular Imager (SMI). Cells were detected by IF staining of E o ATG5 1 | s -
B2M/CD298 and DAPI with the maChinery in the AtoMx™ Spatial Informatics Fig 1. Glomeruli in a PAS-stained section of FFPE. The vast majority of glomerular endothelium cells (GECs) —7 b : Type B Inorcalated ool - — e AZS\K;{%Q{Z T:BS:P;%;QESZ Sﬁg:;’g &mf,m
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Spatially localized transcripts at the cellular level were identified in FFPE ol cells make up 41% of the within-
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GECs showed upregulation of genes related to repair and angiogenesis Table 1. Cohort at a Glance. % o higher
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transcrlpts In CAMR. Our data show that pathologlcal phenOtypeS of cells glomerulus shown in Fig. 4. Fig 5. Disease-specific cell states identified when sub-clustering glomerular-resident GECs. Marker gene

may not be represented in normal cell atlases and these atlases can be ] heatmap of cells (i.e., Z-scores of expression of nearly 1000 genes) is shown on the left. Right: zoom-in of Conclusions

improved with spatially-resolved single cell approaches genes present in the red box showing expression differences amongst endothelium cell types.

30 CosMx SMI analyses quantify transcripts in individual cells along with their
location in routine biopsy sections. This approach was applied to provide

CosMx SMI Profiling of FFPE Samples N deeper insights into the pathogenesis of transplant glomerulopathy, a
’ S defining feature of chronic antibody mediated rejection (CAMR). The results
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revealed intraglomerular NK cell activation of genes related to cytotoxicity, Fc

Reporter pc-Cleavable receptor and non-self recognition. Glomerular endothelial cells had increased
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uorescently labelled reporter prooes 104 Glomerular endothelial heterogeneity was revealed with two subsets, one
across FFPE tissues enable robust ' - ;'Qf restricted to CAMR glomeruli. Several NK-glomerular endothelial ligand-
detection of RNA target fragments og’i % 20- sig level receptor pairs plausibly relevant to pathogenesis and a potential target of
with <50 nucleotides of intact ¢ & §% NS or llog2FCI <0.25 ~ intervention were detected. Finally, our results suggest that incorporating 1)
sequence required for target Target binding S § . EFNAI NG : ’ disease tissue and 2) spatial context in existing cell type atlases can provide
detection on standard histopathology = % $100510 e FDR <0.001 a fuller understanding of cell states.
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CAMR GECs had increased transcripts for protective genes (BCL2L1, CD59, S100A10), endothelial Fig 6. Projecting cells into 2D expression space. UMAP of 295,937 post-filtered cells in the study, colored by
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Fig 3. Expressional differences of glomerular endothelium cells (GECs) between CAMR and NER controls UMAP_1 College (Harvard Corporation).
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