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GAA Challenge: Overview

•
•
•
•
•
•
•



Deficiencies in GAA cause Glycogen Storage 
Disease II (Pompe’s Disease)



GAA Challenge: Correlations



GAA
Group 6 File 3 Scatterplot

➔ Best-performing 
group on all 357 
variants based 
on correlations

Smoothing with KDE
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R Package CAGIEval to Evaluate Performance
• Flexible package to perform submission validation and exploratory data 

analysis for missense mutation datasets

• Evaluates and plots RMSD, AUC/ROC (threshold between positive and 
negative variants is user-inputted with default 0.5), Density Distance (of 
2 normal distributions), Correlations between methods, 
Spearman/Pearson/Kendall Correlation, PCA, Scatterplots.

From Wyatt Clark’s NAGLU Challenge Slides

• Python scripts also used in evaluation 
of predictions

• The assessment of this challenge will 
include evaluations that recognize 
novelty of approach



GAA
Pearson and Spearman Correlation



GAA
AUC/ROC Curves for Group 6-3

“severe” :  <3%
“less_severe” : 
3-10%
“mild” : 10-15%
“benign” : >15%

Binary Cutoff at 10% Activity



GAA 
Between-Method
Correlation



GAA 
RMSD

- RMSD with extreme SD 
filtering showed similar 
pattern



GAA C-Terminal Variants (n=51)
Pearson and Spearman Correlation



GAA C-Terminal Variants (n=51)
AUC/ROC Curves for Group 6-5

“severe” :  <3%
“less_severe” : 
3-10%
“mild” : 10-15%
“benign” : >15%Package Default Threshold 0.9 Binary Cutoff at 10% Activity



GAA - Distribution of Scores



GAA - Ease of Prediction (RMSD) vs. SD
Variant-Wise RMSD

Easiest to Predict

Hardest to Predict



GAA - Ease of Prediction (Z) vs. SD
Z-score normalization

Easiest to Predict

Hardest to Predict







Further Research
• Provide explanations for counterintuitive observations:

• Predictions tend to be worse for variants with lower experimental 
variance, for all predictors

• Predictions tend to be better for C-terminal variants for GAA
• Do teams perform poorly on variants with high activity that are at the 

same position as known pathogenic variants? 

• Add more confirmatory statistical analysis tests and plotting 
capabilities to the R package


