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| agree to my slides being used according to the following terms:
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« Authors: please include THIS slide at the beginning of your presentation to indicate that you agree with
reuse of your slides in CAGI presentations, according to the terms below, and digitally sign by writing
your name above.

« To disseminate the CAGI results, | encourage all CAGI participants to remix these CAGI slides for
inclusion in their oral and poster presentations

« CAGI participants may use or publish any content of these slides only in compliance with the CAGI
Data Use Agreement

« CAGI participants may not cite or publish any content of these slides except with the written
permission of the originating author or in the primary CAGI publications

« CAGI participants must acknowledge the original authors of these slides and CAGI 2013. Include the
acknowledgement banner across the bottom

« CAGI participants must include the CAGI credits slide in their presentations

« Slides with a red slash (no remix) may not be included in a presentation unless all attendees are
registered CAGI participants who signed the data use agreement

« Slides with a red X over the entire slide may not be used in any circumstances

 Slides with a blue slash (embargoed) may not be used unless the embargo is explicitly lifted

« Slides without slash or X may be tweeted unless flagged with the “No tweet” icon.

« CAGI participants using these slides must explain the “No tweet” icon, which means that the slide
content should not be disseminated outside the presenting conference hall. If the presentation venue
permits pervasive tweeting, you may not include these slides in your talk

* Note for slide authors: we expect all CAGI participants to abide by these restrictions, and will make
best effort to ensure they are followed. However, but bear in mind that we have limited means of
enforcing them, and therefore the restrictions cannot be guaranteed.



Predicting the effect of
variants on GAA function
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GAA Challenge

¢ Participants were asked to submit predictions on the effect of the variants on
GAA enzymatic activity.

¢ Prediction ranges from 0 (no activity) to 1 (wild-type level of activity), or >1 if the
predicted activity is greater than wild-type activity.

e The effect of 357 mutations has been experimentally determined.

e ~300 mutation maps on protein structure 5KZW
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Submitted predictions

For the GAA challenge we submitted predictions using the following methods:

e PhD-SNP: protein sequence-based features

e SNPs&GO: protein sequence-based features and functional information
e PhD-SNPg: sequence-based algorithm using nucleotide sequence

e Meta-SNP: meta predictor using PhD-SNP, PANTHER, SIFT and SNAP

The prediction represents the probabilistic score of deleterious variant
subtracted from one.

| evaluated structure-based predictions (PhD-SNP3P) not submitted to the
challenge



Evaluation measures

All predictions have been evaluated calculating
« Pearson Correlation Coefficient

- Spearman Rank Correlation Coefficient

- Kendall Tau Rank Correlation Coefficient

- RMSE (Root Mean Square Error)

- MAE (Mean Absolute Error)

Predictions are also evaluated casting the problem to a binary classification task.



PhD-SNP method
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The structure-based method

The method takes in to account 3 different types of information encoded in a 46
elements vector. The input features are: mutation data; structure environment, and
sequence profile.
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Conclusions

e For the GAA challenge simple sequence-based approach performs better than
more sophisticated methods. Although the correlation coefficient are significant
the RMSE values are still high.

¢ Prediction performance depends on the quality of multiple sequence alignment.
Predictions in sites with more than 200 aligned sequences are more accurate

e Structure-based predictor results in better performance than sequence-based
predictor.

e The analysis of predictions falling in the 4 main domains of the protein confirms
that the number of aligned sequences is an important factor in the predictions.
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