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What is SPAC?

SPAC is a python library used to analyze spatial single-cell  
datasets derived from cancerous tumors which incorporates 
existing data analysis tools into a single package for ease of 
use. SPAC utilizes the Shiny platform to generate a front-end 
UI that allows researchers to visualize these datasets.

Project Goals
 
● Expand functionality of the front-end interface 

○ Customization of parameter options 
within each visualization

○ UI elements for adjusting styling 
elements of generated plots

○ Novel features which allow flexible 
subsetting and data wrangling

● Optimization of SPAC visualizations
○ Characterizing the SPAC visualization run 

times
○ Refactoring existing functions to utilize 

optimal computational methods
● Implementation of clustering algorithms

○ K-Nearest Neighbors
○ K-Means
○ Phenograph GPU acceleration

 

User Experience

Original SPAC Interactive Dashboard Improved Interactive SPAC Dashboard 

Realtime Layer Optimization

Visualization Runtimes Implementing Optimizations Histogram Results

Histogram (10M cells with annotations): 

● Original Implementation: 35.24 s
● New Implementation:  2.56 s
● 1376% increase in efficiency

Boxplot Results

Boxplot (10M cells with annotations): 

● Original Implementation: 20.91s
● New Implementation:  2.28s
● 917% increase in efficiency

Conclusions
● Expanded the functionality of the 

front end interface by adding nearly 
50 UI features.

● Enabled more dynamic data 
subsetting and display in front end UI.

● Implemented two clustering 
algorithms to the SPAC python 
package.

● Optimized existing boxplot and 
histogram visualization functions by 
nearly 10x.

● Laid ground work for Phenograph 
GPU acceleration
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