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Frataxin challenge
• Participants were asked to submit predictions of the 

variation of the unfolding free energy change upon 
mutation at concentration 0 of denaturant (ΔΔGH20). 

•Data providers at the University of Roma 
experimentally determined the unfolding free energy 
of the wild-type and 8 mutants using CD and 
Fluorescence. The average value between the two 
ΔΔGH20 is considered for the assessment 



Stability data
The variation of the unfolding free energy change (ΔΔGH20) was calculated as:

wild-type mutant



Evaluation scores
All predictions have been evaluated calculating the following regression scores

• Pearson Correlation Coefficient
• Spearman Rank Correlation Coefficient
• Kendall Tau Rank Correlation Coefficient
• RMSE (Root Mean Square Error)
• MAE (Mean Absolute Error)

Alternative versions of RMSE and MAE are calculated assigning 0 to the pairs of 
experimental and predicted values which distance is below 6 standard 
deviation 
For the binary classification scores we considered a ΔΔG threshold of -1.0 
kcal/mole obtaining a set of 5 destabilizing and 3 non destabilizing variants. 
Thus we calculated:

• Weighted Accuracy
• Matthews Correlation Coefficient
• AUC

The methods are ranked according to the average rank over 10 scores 



Submitted predictions

To this challenge participated 6 Groups for a total of 12 submissions

• Group 1, 1 submission
• Group 2, 1 submission
• Group 3, 3 submissions
• Group 4, 2 late submissions
• Group 5, 2 submissions
• Group 6, 3 submissions 

In the evaluation process we included the predictions from I-Mutant and Fold-X



• Top ranking methods for predicting the impact of missense variants on protein 
stability reached good performances in terms of correlation coefficients but the 
predictions still result in relatively high RMSE and MAE values.  

• The selection of appropriate thresholds for defining a binary classification task is 
important for the evaluation of the predictors and useful to mitigate possible 
problems related to the distribution of the experimental data. 

• The detection of possible outliers in the experimental data is important for 
selecting more accurate datasets and estimate lower and upper bound levels of 
performance.

• Comparison with state-of-the-art and/or baseline methods is important to 
estimate the complexity of the challenge and progress made

Conclusions
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