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Supplementary Figure 1: Overlap of selected features between genomic subtype and MSI models. 
Venn diagrams showing shared and unique features between the genomic subtype model and MSI 
model for (A) all features, (B) RNA features, (C) miRNA features, and (D) DNA methylation features. 
Numbers indicate feature counts in each category and their intersection. 
 
 
 



 
Supplementary Figure 2. Decision curve analysis for genomic subtype classification across 
molecular subtypes on combined external test sets (Set-2 and Set-3). Net benefit of the MLP model is 
shown for (A) POLE (prevalence: 6.03%), (B) CNV-Low (prevalence: 47.24%), and (C) MSI 
(prevalence: 28.64%) subtypes across a range of threshold probabilities. In each panel, the 
model-guided strategy (blue) is compared against treat-all (red) and treat-none (green) reference 
strategies.  
 
 



 
Supplementary Figure 3. SHAP-based feature importance analysis for the genomic subtype model 
on the combined external test tests (Set-2 and Set-3). Beeswarm plots depicting the top 10 most 
influential features identified by SHAP (SHapley Additive exPlanations) analysis for each of the four 
endometrial cancer molecular subtypes: (A) POLE, (B) CNV-High, (C) MSI, and (D) CNV-Low. Point 
colour reflects the relative feature value, ranging from low (blue) to high (red). Feature labels 
indicate the data modality of origin: RNA-seq expression (R), DNA methylation (M), or DNA 
methylation (D). 
 
 



 
Supplementary Figure 4. Survival analysis for MSI-H versus MSS classification and selected 
molecular features. (A) Kaplan–Meier overall survival curves stratified by microsatellite instability 
status (MSI-H vs MSS). (B–F) Kaplan–Meier curves showing overall survival according to high and 
low levels of selected RNA and DNA methylation features: (B) MLH1 (RNA), (C) C3orf63 (DNA 
methylation), (D) PTMAP4 (RNA), (E) AC245407.1 (RNA), and (F) RNLS (RNA). Patients were 
dichotomized into high and low groups using median values. Hazard ratios (HR) are shown for each 
feature. 
 
 

 
Supplementary Figure 5: Survival analysis by genomic subtype and selected molecular features. (A) 
Kaplan–Meier overall survival curves stratified by genomic subtypes (CNV_HIGH, CNV_LOW, MSI, 
and POLE). (B–F) Kaplan–Meier curves showing overall survival according to high and low 



expression levels of selected RNA and microRNA features: (B) PPP4R4, (C) MSH4, (D) MLH1, (E) 
EPM2AIP1, and (F) hsa-miR-378a. Patients were dichotomized into high and low expression groups 
based on median values. Hazard ratios (HR) are shown for each feature. 
 

 
Supplementary Figure 6. Screenshot of the EMMA-STRAT interactive results browser home page, 
accessible at https://naisarg14.github.io/EMMA-STRAT-web-viewer/index.html. The landing page 
provides a summary of the framework, key statistics, and navigation cards linking to the four browser 
sections: Model Results, Selected Features, SHAP Analysis, and Flexynesis Comparison. 
 
 

 
Supplementary Figure 7. Screenshot of the Model Results page of the EMMA-STRAT interactive 
results browser [https://naisarg14.github.io/EMMA-STRAT-web-viewer/results.html]. Results are 
filterable by classification task, omics type, model architecture, feature selection method, and feature 
count. For each configuration, internal balanced accuracy, average external balanced accuracy, 
internal and average external macro F1-score, and internal and average external AUC are displayed. 
Rows corresponding to the best internal macro F1-score per task and omics type are 
colour-highlighted. 

https://naisarg14.github.io/EMMA-STRAT-web-viewer/index.html
https://naisarg14.github.io/EMMA-STRAT-web-viewer/results.html


 
Supplementary Figure 8. Screenshot of the Selected Features page of the EMMA-STRAT interactive 
results browser [https://naisarg14.github.io/EMMA-STRAT-web-viewer/features.html]. Features are 
displayed separately for each omics layer (miRNA expression, RNA expression, and DNA 
methylation) and are filterable by classification task, feature selection method, and feature count. 
Individual omics-layer feature lists are available for download as CSV files. 
 
 

 
Supplementary Figure 9. Screenshot of the SHAP Analysis page of the EMMA-STRAT interactive 
results browser, shown here for the genomic subtype classification task (MLP, LASSO-RFE, 50 
features) [https://naisarg14.github.io/EMMA-STRAT-web-viewer/shap.html]. The top 20 features are 
displayed as a horizontal bar chart of mean absolute SHAP importance, colour-coded by omics layer 
(RNA expression, DNA methylation, miRNA expression). A sortable table below the chart reports 
per-class SHAP importance scores alongside mean importance for each feature. Results can be 
toggled between the genomic subtype and MSI status models. 
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Supplementary Figure 10. Screenshot of the Flexynesis Comparison page of the EMMA-STRAT 
interactive results browser [https://naisarg14.github.io/EMMA-STRAT-web-viewer/flexynesis.html]. 
The table presents internal balanced accuracy, average external balanced accuracy, internal and 
average external macro F1-score, and internal and average external AUC for all three Flexynesis 
integration strategies (DirectPred, Supervised VAE, CrossModalPred) across both classification 
tasks, filterable by task. 
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