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[bookmark: _Hlk65317264][bookmark: _Hlk65230503]Selecting candidate emRNAs
[bookmark: _Hlk65237224][bookmark: _Hlk65181565]We first investigated circulating emRNA profiling in ccRCCs (n = 12) and healthy controls (n = 22) by RNA-seq. Two hundred and ten dysregulated (p < 0.05, fold change > 2 or < 0.5, FDR < 0.05) emRNAs in ccRCC were identified. The full list of 210 dysregulated emRNAs was included in the paper as Table S3. 
Based on the previous reports, we selected candidate biomarkers from the list of 210 dysregulated emRNAs. After evaluating the correlation between these mRNAs and renal cancer or/and multiple malignant tumors by reviewing previous publications, we selected seven top upregulated emRNAs as candidate biomarkers for further study, including CUL9(1), ATM(2), ARID1A(3-7), KMT2D(8, 9), PBRM1(7, 10-14), PREX2(15), and SETD2(7, 10, 11, 16). Besides, the source of circulating emRNA is largely unknown, we believe that these 7 emRNAs related to ccRCC or/and multiple malignant tumors have the potential to become biomarkers for ccRCC detection. More importantly, we used these 7 emRNAs to establish a diagnostic model, and the AUC was 100% (see the blow figure), indicating these 7 emRNAs are sufficient to qualify as effective biomarkers for the detection of ccRCC. Based on these strategies, we finally selected these 7 emRNAs as candidate biomarkers for further testing.
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AUC of RCC diagnostic signature for RCC versus Healthy = 1 (95% CI, 0.897 to 1).
Logistic regression model (Method of Stepwise) = 101.33592 × ARID1A + 36.46114 × ATM +38.14562 × CUL9 - 11.78465 × KMT2D + 79.15301 × PBRM1 +33.27988 × PREX2 + 19.35630 × SETD2 - 65.11576.
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