Phase 1:
STEP 1: FEATURE DISCOVERY (MENA COHORT)

19 Candidate miRNAs Identified
- 8 Upregulated, 11 Downregulated

Phase 2: .

STEP 2: MODEL TRAINING (GSE211692 BREAST COHORT)

Breast Cancer (n=675) vs. Non-Cancer Controls (n=5,643)
 LASSO with 10-Fold Cross-Validation
* 10-miRNA Signature Derived

Phase 3: ‘

STEP 3: CROSS-CANCER EVALUATION (GSE211692)

o Tested on Multiple Cancer Types

* Assessed Diagnostic Specificity

Phase 4: .

STEP 4: INDEPENDENT VALIDATION (GSE73002)

¢ Independent Cohort
o Breast Cancer (n=1,28% Controls (n=2,836)

o Performance Evaluation

Figure S1. Workflow of miRNA diagnostic signature development and validation.
Candidate miRNAs were first identified through differential expression analysis in the MENA cohort
(feature discovery stage). These miRNAs were used as predefined input features for LASSO logistic
regression modeling in the GSE211692 breast cancer cohort, where a 10-miRNA diagnostic signature was
derived using 10-fold cross-validation. The resulting model was subsequently applied to other cancer types
within GSE211692 to evaluate cross-cancer diagnostic specificity. Finally, the fixed LASSO coefficients were
validated in an independent external dataset (GSE73002) comprising 1,280 breast cancer cases and 2,836
non-cancer controls.



