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What is SPAC?
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Choose a file to upload:

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
Ul that allows researchers to visualize these datasets.

o Expand functionality of the front-end interface
o Customization of parameter options Browse...
within each visualization
o Ul elements for adjusting styling
elements of generated plots
o Novel features which allow flexible
subsetting and data wrangling
e Optimization of SPAC visualizations
o Characterizing the SPAC visualization run
times
o Refactoring existing functions to utilize
optimal computational methods e i A S o 555

¢ Cells: Rows in the X matrix of AnnData.

([ ] I m p I e m e ntat i o n Of c I u ste ri n g a I g O rit h m s * Features: Columns in the X matrix of AnnData, representing gene expression or antibody intensity.
« Tables: Originally called layers in AnnData, these represent transformed features.
H * Associated Tables: C ds to .obsm in AnnData and t tial dinates, UMAP embeddings, etc.
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o Phenograph GPU acceleration

_ SPAC Interactive Dashboard
dev_example.pickle

Choose a file to upload:

Subset Data

# of Rows: 4825 .

# of Columns: 5

Obs: broad_cell_type, phenograph_C_35, renamed_phenotypes, phenograph_0_6
Obsm: spatial, X_umap

Layers: arcsinh, arcsinh_z_scores

Uns: phenograph_features

Restore Original Data

No subsets have been made yet.

Number of Cells: 4825 Associated Tables: spatial, X_umap

Number of Features: 5 Tables: arcsinh, arcsinh_z_scores

* Scalable RealTime visualizations/annotations (WIP)
h a Annotations: broad_cell_type,
.
Vitesse + Voila phenograph_0_35, renamed_phenotypes,

phenograph_0_6

Unstructured Data: phenograph_features

¢ NIDAP CodeWorkbook templates and Pipelines
 Scalable on NIDAP + HPC GPUs (Biowulf/FRCE)
e Technical free reports to share with collaborators

SPAC Terminology

e Scientific computation, analysis methods, R&D tools
e Unit tests, meaningful error messages
e Standard python documentation

e AnnData, scanpy
* squidpy, scimap
e plotly, matplotlib, Vitessce

Original SPAC Interactive Dashboard Improved Interactive SPAC Dashboard

Realtime Layer Optimization Conclusions

Visualization Runtimes Implementing Optimizations Histogram Results

Boxplot Results e Expanded the functionality of the

front end interface by adding nearly
50 Ul features.
e Enabled more dynamic data
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e Optimized existing boxplot and

Rendering Times . ' .
5 | subsetting and display in front end UlL.
Problem: Histogram . .
L and Borplot un very | = ; P e Implemented two clustering
, 7 o algorithms to the SPAC python
{. % package.
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precalculated data precalculated data

using Plotly API using Seaborn API

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

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