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Supplementary Figure 1. The data processing workflow. The time-stamp/version of all databases
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downloaded and the phosphosite numbers pre- and post-filtering of each step were listed.
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Supplementary Figure 2. Distributions of the number of homologous proteins in human for

the positive and negative datasets are the same.
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Supplementary Figure 3. The evolutionary rates of the three different groups. The three
evolutionary rates were different among the groups.

POS: positive dataset; NEG: negative dataset.
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Supplementary Figure 4. The boxplot of different models’ performance (F-Measure,
Precision, ROC Area and TP rate) on training set during 10 times cross-validation. Notch

shows the median confidence interval. Different models’ performances are robust and comparable.
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Supplementary Figure 5. The ROC curve using different feature groups. Random forest model
was built based on each feature group with the same training data and parameters. From the area
under ROC curve, each feature group’s relative contribution/predictive ability could be evaluated.

The model reached the best performance when using all features together.
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Supplementary Figure 6. The Venn diagram of different models’ prediction results for high-

quality phosphosites (84,818). The results of different models show good accordance.
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Supplementary Table 3. Validation of whether the “polymorphic but not associated with

diseases” rule for the negative sites was reasonable.

Model Random Forest BayesNet = Logistic  Multilayer Perceptron
Predicted positive sites* 13883 13772 14749 14878
Predicted positive sites passed the rule 499 501 512 566
p-value (chi-squared test) 1.12E-04 2.95E-04 | 3.55E-06 4.47E-03

Total high-quality phosphosites: 82818; sites passed the rule: 3595.
*false positive rate = 0.1




