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Hierarchical SNE
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CyteGuide



Mass Cytometry
• Recent development in cell analysis 

(Commercially available since 2014)


• Protein expression for single cells


• Each cell: 40 dimensional data point


• Millions of cells per study


• Identify new cell types



Data Abstraction
• Representation of the exploration


• Exploration through clusters


• 3 to 5 clusters in each embedding


• Up to 5 hierarchy levels



Data Abstraction
• Representation of the exploration


• Exploration through clusters


• 3 to 5 clusters in each embedding


• Up to 5 hierarchy levels
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• Representation of the exploration


• Exploration through clusters


• 3 to 5 clusters in each embedding


• Up to 5 hierarchy levels



Goal

• Single, integrated visualization


• Guides the hierarchy exploration


• Presents the hierarchy exploration



• Exploration 

• Navigate the hierarchy


• Identify interesting regions


• Structural variation


• Functional variation


• Identify analyzed regions

Requirements



Solutions
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Treemap

• Hierarchy


• Up to 5 levels


• Up to 5 branches per node


• Embedded vis in nodes
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Adaptive Design - Heatmaps



Adaptive Design - Heatmaps
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Evaluation
• 5 domain expert participants


• Familiar with Cytosplore and HSNE


• 30 minute introduction to CyteGuide


• Exemplative, small exploration


• ~800k cells, 39D, 4 level hierarchy


• 3x repeated cluster of interest id + zoom



Performance
• Generally navigation is faster


• Outlier P4 


• not part of the field study


• Participants more confident


• Easy to keep track
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“I enjoyed analyzing the data.” 

“It’s easier [..] to keep the overview
of the different scales and clusters.” 

“I am eager to start analyzing
my data with CyteGuide.” 

“It is very useful to know whether
a cell cluster still contains variability,

and if drilling is necessary.”

Performance
• Generally navigation is faster


• Outlier P4 


• not part of the field study


• Participants more confident


• Easy to keep track



Conclusion
CyteGuide - vis for hierarchy exploration


• Eases navigation


• Increases confidence


Applicable to other hierarchies:


• Embedded visualizations


• Abstract feature space


• Limited number of features (of interest)
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