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Goal -

An exercise in using machine learning 
to identify the impact of genetic 
variants on exon splicing.
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We based our Predication on
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Note that very few features are related to the  specific mutations 



We did not use all the features
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We added few features

Weighted the  values of ESS/ESE

We consider the spacing between ESS/ESE

We added Ex-Skip results (http://ex-skip.img.cas.cz/

We try to add the results of prediction model of Noa
Cohen and Liran Carmal (Hebrew University, work in 
progress), did not work on the test by itself, but helped a 
bit as an additional feature
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Methods -

• Rna-fold – for the delta G feature.
• Ucsc table – for various features (conservation, number of 

exons, etc.).
• MaxEntScan – for the splice site strength feature.
• Ex-skip.
• Article about ESS/ESE motives.
• Haploinsufficiency table.
• Etc.
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Algorithms-

• Decision tree.

• Random forest.
• Neural network.
• Logistic regression.
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Results –
MaPsy -Roc curve (on the training set using 
random forest algorithm, cross validation)

Area under ROC = 0.79
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However-The confusion matrix 
is not that good
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Results – VexSeq
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Comparison of Vex-Seq and MaPSY-

MaPSYVex-seq
mismatchInsertion / 

deletion / 
mismatch

Mutation type

exonIntron / exonMutation position
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We added this information as features



Characteristics of Vex-Seq data
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Converting continuous data to 3 classes

The “no-change” range was  -12.2<value<3.08
More splicing > 3.08
Less splicing  < -12.2



Best results on the training set used Random Forest
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On the challenge data Random Forest  predicted all mutations as no 
change so we used the results of decision tree algorithm

Best results on the training set used Random Forest
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Converting back the data to continuous range 

We invested quite an effort in finding the best way to convert the 
discrete, 3 classes data, to continuous range.

It turns out that these procedures were not very successful, and our 
better submission was used on direct prediction of continues values.
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Converting back the data to continuous range 

We invested quite an effort in finding the best way to convert the 
discrete, 3 classes data, to continuous range.

It turns out that these procedures were not very successful, and our 
better submission was used on direct prediction of continues values 
with a Random Forest. .
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Comparing the predicted and experimental results

Predicted values
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Comparing the predicted and experimental results

Predicted values
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Mutations leading to 
less splicing

Mutations leading to 
more splicing

We did reasonably well with the extreme values
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