Supplementary Figure 1. Kaplan-Meier Estimate of the Cohort

Kaplan-Meier Survival Curve of the Cohort
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Supplementary Figure 2. Evaluation of phenoconversion time prediction models using different feature

selection methods based on Uno's Concordance Index
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(A) Uno's concordance index values by model and feature selection method. (B) Uno's concordance index
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Supplementary Figure 3. Evaluation of phenoconversion time prediction models using different feature

selection methods based on the Integrated Brier Score.
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Supplementary Figure 4. Two Plots for a Time Prediction Model: (A) Beeswarm Plot of SHAP Values for
Each Feature (B) Bar Plot of Mean Absolute SHAP Values, Sorting Features by Importance
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Supplementary Figure 5. SHAP dependence plots for selected features in the phenoconversion time

prediction model.
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Supplementary Figure 6. Performance of classifiers for phenoconversion subtype prediction using the

minimum-redundancy-maximum-relevance (mMRMR) feature set.
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(A) Matthews Correlation Coefficient scores of classifiers using mMRMR features. (B) Matthews Correlation

Coefficient scores of models using original settings and the mRMR feature set.



Supplementary Figure 7. Evaluation of classifiers for phenoconversion subtype prediction using

univariable features.
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univariable feature set.



Supplementary Figure 8. Explanation of the phenoconversion subtype prediction model using SHapley

Additive exPlanations (SHAP).
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(A) Beeswarm plot of SHAP values for each feature. (B) Bar plot of mean absolute SHAP values, sorting features

by importance.



Supplementary Figure 9. SHAP dependence plots for selected features in the phenoconversion subtype

prediction model.
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Supplementary Figure 10. Web application for phenoconversion prediction in isolated REM sleep

behavior disorder (iRBD).

Analysis Rasuts.

a Survival Functions with Confidence Interval ac |

Home Predict About Contact

Survival Probability

Patient Information .
o H : 3 B H 5
Age:
74
RBDQ-KR Factor 2: Change in SHAP values over time for each variable " -
18 o
P
. 3
Weight (kg): L =
56 -0.2- *
5 : 2 3 i 5 o
. Tima fyears)
Antidepressant Usage: [— S ——
. - Auessan 00 + REOOHR Pt 2 180
= Colfea Use: 00 Age- 740
No Sl SHAP Pl
Coffee Consumption:
predicted Subtype -2
0
UPDRS 11l Score (Excluding Tremor): R
0 Motor-first
PSQI-TST Score:
6.5
MoCA Score:
26
MoCA
Generate Report Age
PSQI-TST

0475 0500 0525 0550 0575 0600 0625
)

(A) Clinical indicator input page. (B) Example of a generated report based on the input data.



Supplementary Figure 11. Overview of the study design and methodology
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