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INTRODUCTION RESULTSFIGURE 3. SnRNA Spatial Transcriptomics Reveal Distinct Cell Sub-Population within pathologic aortic layer

CONCLUSIONS

METHODS

Figure 1. Tissue Preparation. Using human aortic tissue from three separate 

subjects who underwent repair for an enlarging thoracic aortic aneurysm, acute 

aortic dissection and acute aortitis FFPE tissue slides where prepared on Visium 

HD slides.

• Aortopathies are major life-threatening diseases worldwide, with the 

incidence and mortality of aortitis, aortic aneurysm and aortic dissection 

rising in the past decade. 

• The cellular and molecular drivers of aortic pathology are not fully 

elucidated, which hinders prevention, diagnosis and treatment.

• Spatially resolved transcriptomic technologies are unlocking novel

insights into tissue biology. 

• They can measure gene expression with spatial context, and thus, map

the organization of cell types, define their molecular characteristics and

uncover the interactions amongst populations. 

• We provide a novel combined molecular-histologic map at the whole 

transcriptome level of common human aortic pathologies. 

•

• Spatial transcriptomics provides insight about the relationship between 

dimensional tissue organization and dysregulated molecular networks that 

may be pathologic hallmarks in specific cellular populations

•

• These findings may facilitate discovery of future novel interventional targets 

with direct functional relevance for the diagnosis and treatment of thoracic 

aortic diseases. 
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Figure 1. A)High Resolution FFPE Human Aortic Specimen tissue section. B) Spatially resolved distribution of differentially expressed clusters across pathology 
specimen, colored by cluster, identifies distinct cell population characteristics within each aortic layer. C) t-Distributed Stochastic Neighbor Embedding (t-SNE) plot 
of cell clusters found, Cell clustering based  on differential gene expression

STUDY OBJECTIVE

To create a combined molecular-histologic map at the whole transcriptome 

level of common human aortic pathologies with the goal of identifying 

pathologic cell populations and their molecular signature.

Figure 2. Spatial Transcriptomics model. Aortic Tissue was processed through the 

10x Genomics Visium platform using the GeoMx digital spatial profiler and single-

nucleus RNA sequencing were completed to identify gene expression signatures within 

single cells and map distinct cellular populations.
Figure 1. A) Spatially resolved UMI (unique molecular identifier) count per reading spot, plot 
showing transcript  count per fov in each sample. Each fov is 200 µm. Higher UMI count 
correlated with increased transcription activity. B) t-SNE plot of  reading spots colored by UMI 
count.

Figure 5. Heat Map of Top 100 Genes  Expressed:
Clusters Composing Aortic Medial  Layer
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Table 1. Top 5 Most Differentially expressed Genes by Cluster Figure 4. UMI differential comprehensive expression analysis 
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