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Development of genotype-phenotype prediction method for channelopathy
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We described a computational model for phenotype prediction of SCN1A-related epile
psies involving the Machine-learning approaches (such as Support vector machines, Random Forest) that were
trained some predicting factors obtained by data-mining analysis among the databases. Our models show_hig
h accuracy, especially, the prediction models include IE, P and HP of physicochemical property as predicti
ng factor. Our findings indicate the Eossibility of phenotype prediction for entirely new missense mutatio
ns by an application of the physico-chemical properties of amino acid residues.
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SCNIA Training and Test Set
224 SRIEE causing mutations and 20 =
GEFS+ causing mutations

Characterization of mutations using physic-
chemical property changes and localization.
The value difference = A1-A2
The absolute value change = [A1-A2

Al is the physicochemical index value of wild residue
A2is the physicochemical index value of mutant residue

Phenotype prediction using Characterization
of mutations and SVMs/RF.
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Sodium Channelopathy Genotype-Phenotyvpe
Prediction Model for de nove mutations
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sensitivity 0.74  specificity 0.42

PSIC score difference: 2.1
Sensitivity: 0.74
Specificity: 0.42
Accuracy: 0.70
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A) Model Acc Sen Spe PPV NPV
P+PR+HP+IE+Localization(SVM) 0.74 . 0.80
P+HP+IE(SVM) 0.85 0.71 0.86 0.80
P+PR+HP+IE(SVM) 0,84 086 078 [*°
P+HP+PR(SVM) 0.84 0.86 0.78
P+PR+HP+IE+Localization(RF) 0.76
0.7
B) Model Acc Sen Spe PPV NPV
P+PR+HP+IE+Localization(SVM) 0.75 0.74 0.71 0.60
P+HP+IE(SVM) 0.72 0.76 0.66 0.60 |_0_4
P+PR+HP+IE(SVM) 0.71 0.75 0.66
P+HP+PR(SVM) 0.71 0.75 0.66
P+PR+HP+IE+Localization(RF)  0.76 0.75 0.72
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