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Figure S1. Predictive performance of nine machine learning selected exosomal RNAs in validation set.

Table S1. Differential expression of nine machine learning selected exosomal RNAs signatures between
HCC patients and healthy individuals.

M E i .
ean bxpression Wilcoxon Rank Sum test

Exosomal RNAs Log2(TPM+1)
HCC Healthy  Fold Change P value Adjusted P
MTRNRLS 13.59 12.57 2.02 1.81E-06 1.76E-04
FTL 13.88 13.83 1.04 1.57E-01 3.50E-01
PPBP 13.8 13.94 -1.1 6.61E-01 8.10E-01
TMSB4X 13.48 13.59 -1.08 1.96E-01 4.01E-01
S100A11 11.87 11.29 1.49 1.49E-06 1.50E-04
S100A9 12.21 11.53 1.6 3.78E-08 7.00E-06
ACTB 14.19 14.11 1.06 2.00E-01 4.04E-01
GSE1 (parental gene of exo_circ_22106) 6.73 6.95 -1.17 7.21E-04 1.17E-02
TXLNGY (parental gene of exo_circ_79050) N/A N/A N/A N/A N/A
exo_circ_22106 12.64 12.79 -1.11 7.85E-02 2.30E-01
exo_circ_79050 8.05 4.67 10.46 2.05E-08 4.00E-06 |

N/A: Data is not available; Red box: Exosomal RNAs that passed the criteria of absolute fold change
threshold of 1.2 and adjusted p<0.05.



Table S2. Top nine exosomal RNAs that are significantly differentially expressed with the highest ab-

solute fold change between HCC patients and healthy individuals.

Mean Expression

Wilcoxon Rank Sum test

Exosomal RNAs _ Log2(TPM+1)

HCC Healthy  Fold Change P value Adjusted P
exo_circ_79050 8.05 4.67 10.46 2.05E-08  4.02E-06
exo_circ_79066 6.98 3.93 8.31 1.19E-06 1.26E-04
exo_circ_71478 6.81 3.96 7.18 6.49E-06  4.53E-04
exo_circ_11335 6.42 3.6 7.08 1.95E-06 1.85E-04
exo_circ_68977 6.77 3.98 6.92 5.59E-06  4.13E-04
exo_circ_38752 6.61 3.87 6.69 7.01E-05  2.45E-03

ORM1 3.78 1.07 6.52 2.11E-18 6.68E-15
exo_circ_19955 6.81 4.27 5.8 4.23E-05 1.71E-03
exo_circ_71780 3.75 1.23 5.74 431E-07  5.26E-05

Table S3. Predictive performance of top nine significantly differentially expressed exosomal RNAs in

Predicting HCC patients vs. healthy individuals in unseen test set.

Random Logistic K-nearest Gaussian

SVM MLP Forest Regl('gession neighbour Naive Bayes
Accuracy 0.587 0.652 0.783 0.609 0.696 0.587
Precision 0.556 0.600 0.750 0.567 0.654 0.548
Recall 0.618 0.818 0.818 0.773 0.773 0.773
Specificity 0.500 0.500 0.750 0.458 0.625 0.417
FPR 0.500 0.500 0.250 0.542 0.375 0.583
F1-Score 0.612 0.692 0.783 0.654 0.708 0.642
AUC 0.740 0.710 0.850 0.750 0.730 0.620

Table S4. Differential expression of the nine exosomal RNA signatures between tumour and adjacent

non-tumour samples in TCGA data.

Mean Expression Log2(TPM+1) Paired T-test
Exosomal RNAs . -
HCC Tumour Adjacent non-tumour Fold Change P value Adjusted P
MTRNRLS 1.54 1.84 -1.17 3.99E-03 7.31E-03
FTL 31919.76 15835.75 14 1.11E-02  1.82E-02
PPBP 0.37 0.93 -1.42 1.31E-05 4.06E-05
TMSB4X 731.6 502.14 1.24 8.44E-02 1.11E-01
S100A11 351.79 98.25 1.91 1.09E-03 2.27E-03
S100A9 59.81 59.53 -1.78 2.73E-03  5.19E-03
ACTB 1710.52 1041.64 1.58 1.49E-07 6.69E-07
GSE1 (parental gene of exo_circ_22106) 8.49 5.73 1.34 9.42E-04 1.99E-03
TXENGY (parental gene of 1.67 0.93 12 00113 0.0186
exo_circ_79050)
exo_circ_22106 N/A N/A N/A N/A N/A
exo_circ_79050 N/A N/A N/A N/A N/A

N/A: Data is not available.



Table S5. Existing literature of nine exosomal RNA signatures in HCC.
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