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4. Rationale:  

Functional prediction methods for non-synonymous SNPs are commonly used in 

sequencing-based Mendelian disease studies. However, as different methods are based on 

different gene or SNP features, each has its own advantages and disadvantages. We 

propose a large-scale comparison of those methods using known SNPs that causing 

Mendelian diseases and those observed in cohort populations and unlikely causing 



Mendelian diseases. Based on the comparison results, we propose to build an ensemble 

score based on multiple prediction scores to improve the prediction accuracy.  

 

Exome sequencing data of the ARIC cohort random samples will be used to identify non-

synonymous SNPs that have not been reported previously (e.g. 1000 genomes project or 

ESP project). Part of those SNPs will be used as a testing set for comparing different 

functional prediction methods. 

 

 

5. Main Hypothesis/Study Questions: 

The main study questions are (1) to compare functional prediction methods/scores on the 

accuracy for predicting the potential that SNP will cause damaging effect for the gene 

function. (2) to demonstrate the value of combining information from multiple 

orthologous approaches to achieve better prediction accuracy. 

 

6. Design and analysis (study design, inclusion/exclusion, outcome and other 

variables of interest with specific reference to the time of their collection, summary 

of data analysis, and any anticipated methodologic limitations or challenges if 

present). 

We collected non-synonymous SNPs that causing Mendelian disease and those annotated 

as polymorphism from the Uniprot database. This dataset will be training dataset for our 

ensemble scores.  

 

We collected non-synonymous SNPs that are not overlapping with our training data set 

from the VariBench database. This dataset will be the major testing data set. 

 

Additional testing data set of disease causing non-synonymous SNPs was collected from 

recent literatures (2011-2013). 

 

Additional testing data set of non-disease causing non-synonymous SNPs was collected 

from exome sequence data of ARIC cohort random samples from the freeze 3 CHARGE-

S data. We used the SNPs after QC. Mapping quality and minor allele frequency were 

used to further filter SNPs. No individual-level phenotype data or genotype data were 

used in the study. 

 

We used support vector machine and logistic regression to construct our ensemble scores. 

Prediction performance was compared using ROC curves and AUC. 
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