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Table S 1. List of 54 circulating miRNAs in the plasma, their differential expression in healthy control and breast cancer patients, with the appropriate
log2 fold change (FC) and Adjusted p-value (BH) was listed in the table. The relative fold difference between any two groups was assessed by
computing the (2(~AACt)) method as proposed by Livak et al.,2001. Data was analyzed by unpaired t-test. The two-tailed test p-values were corrected

for multiple testing using Benjamini-Hochberg (BH) method to reduce the false discovery rate (FDR).
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Figure S 1. Expression pattern of miRNAs in the TCGA-BRCA cohort. The heatmap shows the euclidean distance-based clustering and expression
pattern of miRNAs across TCGA-BRCA cohort which includes 1180 solid tissue samples of breast cancer (n=1076) and disease-free individuals
(n=104). The miRNA clustering tree is presented on the left, with the sample-clustering tree at the top. Clinical information related to ER, PR, HER2

and TNBC status of the patients are provided above the heatmap. The color scale presented illustrates the relative expression level of the miRNAs:
red, high expression; blue, low expression.
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Figure S 2. Hierarchical clustering and heatmap of miRNAs across samples shows the expression pattern of significant differentially expressed
circulating miRNAs across normal and different subtypes of breast cancers. Red and blue colors in the heatmap indicate, high and low expression of
miRNAs respectively. The colored bars above the heatmap provide sample information. The miRNA clustering tree is presented on the left, with the
samples at the top. The color scale presented illustrates the relative expression level of the miRNAs: red, high expression; blue, low expression.
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Figure S 3. Whisker plots of comparisons between miRNA expression levels in different subtypes of breast cancer and normal healthy profiled from TCGA.
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Average Average Log2 FC
Normal Tumor Cancer p-value Adjusted
Group expression *  expression* Vs Regulation (unpaired t- p-value
Classifications miRNA ID SD SD Normal Up/Down test) (BH)
All BCvs. Control  hsa-let-7b-5p 28.033+1.192 26.875+1.185 1.157 ur 9.5 x 10-° 1.2 x 10~
hsa-miR-25-3p 26.765 +0.928 25757 +(.928 1.008 ur 1.2 x 10° 2.1x10°
hsa-miR-16-5p 22.816 £ 0.907 21917 +1.031 0.9 ur 1.1 %105 1.2 x 104
hsa-let-7i-5p 27.667 +1.028 26952 +0.915 0.716 ur 7.6 x10+ 4.5 x 103
hsa-miR-199a-3p  28.493 +1.548 29.982 + 1.646 -1.49 Down 1.4 x10° 1.2 x 104
TNBC vs. Control hsa-miR-25-3p 26.765 £ 0.928 25752 £ 0.965 1.013 UP 3.0 x 10 8.1x 10+
hsa-miR-22-3p 26433 +1.273 25487 £0.976 0.946 ur 94 x10* 5.7 x 103
hsa-miR-19b-3p 26.138 £ 0.998 25239 +(.953 0.898 ur 2.7 x 10 2.7 x 103
hsa-miR-19a-3p 25447 +1.003  24.590 + 0.960 0.857 ur 5.1 x 104 3.5 x 1073
hsa-miR-93-5p 27430 £1.094 26.639 +1.236 0.791 ur 6.0 x 1073 2.2 x 1072
hsa-miR-199a-3p  28.493 +1.548 29.985+1.724 -1.493 Down 3.0 x 104 2.7 x 103
hsa-miR-210-3p 32,757 £6.075 31.653 +5.702 1.103 ur 4.4 x 10! 5.8 x 101
hsa-miR-16-5p 22.816 £ 0.907 21.676 £0.888 1.14 ur 1.32 x 10° 7.1x10°

Table S 2. Circulating miRNAs in the plasma that were differentially expressed in healthy control and breast cancer patients, with fold change (FC), p-
value (unpaired t-test), Adjusted p-value (BH) < 0.05. Total miRNA was isolated from plasma samples and the mature miRNAs was determined by the
miScript PCR System. The relative fold difference between any two groups was assessed by computing (2(~AACt)) method as proposed by Livak et
al.,2001. Data was analyzed by unpaired t-test. The two-tailed test p-values were corrected for multiple testing using Benjamini-Hochberg (BH) method to
reduce the false discovery rate (FDR).
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Figure S 4. Whisker plots of comparisons between miRNA expression levels in normal control and triple negative breast cancer patients samples
(TNBC). a miR-19a/b-3p, miR-25-3p, miR-22-3p, miR-93-5p, and miR-210-3p were up regulated compared to that found in normal and miR-199a-3p as a
significantly downregulated plasma miRNA . The relative fold difference between any two groups was calculated by (2(~AACt)) method as proposed by
Livak et al.,2001. Data was analyzed by unpaired t-test. The two-tailed test p-values were corrected for multiple testing using Benjamini-Hochberg (BH)
method to reduce the false discovery rate (FDR).
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Figure S 5. Receiver Operating Characteristic (ROC) curves show the discriminatory ability of significant differentially regulated miRNAs across (A)
TNBC vs Control, (B) TNBC vs luminal samples. ( C) All breast cancer tumors vs. Normal samples. ROC curves of the individual miRNAs are shown in
different colors. AUC values corresponding to the individual miRNAs are provided in the plot.
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Figure S 6. Enriched KEGG signaling pathways in TNBC at the 3'-UTR of target genes with adjusted p-values (BH) <0.05.
Standard enrichment analysis based on the hypergeometric tests (fisher-exact-test),p-values shown in the figure are as follows:** p-value (BH) <0.05.
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Figure S 7. Significantly enriched Kyoto Encyclopedia of Genes and Genomes (KEGG) signaling pathways with the adjusted p-value < 0.05, among triple
negative breast cancer (TNBC) arranged by 3'-UTR, 5-UTR and CDS region targeting are shown as a circular bar-chart. Standard enrichment analysis
based on the hypergeometric tests (fisher-exact-test) was performed, the enriched KEGG pathways based on p-value were filtered and shown as circular
bar chart.
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Figure S 8. Gene ontologies enriched in TNBC is shown as circular bar chart. Significant Biological Process (BP), Cellular Component (CC) and Molecular
Functions (MF) with the adjusted p-value < 0.05, enriched in 3'-UTR, 5'-UTR and CDS specific entries for triple negative breast cancer (INBC) are selected

from the standard enrichment analysis based on the hypergeometric tests (fisher-exact-test), and visualized as circular bar chart.
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Figure S 9. Gene ontologies enriched in TNBC is shown as circular bar chart. Significant Biological Process (BP), Cellular Component (CC) and Molecular
Functions (MF) with the adjusted p-value < 0.05, enriched in 3UTR and CDS specific entries for luminal breast cancer are selected from the standard

enrichment analysis based on the hypergeometric tests (fisher-exact-test), and visualized as circular bar chart.
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Figure S 10. Gene ontologies enriched in triple negative breast cancer (TNBC) . Significant Biological Process (BP) entries for TNBC with adjusted p-
value (BH) < 0.05. Standard enrichment analysis based on the hypergeometric tests (fisher-exact-test). p-values shown in the figure are as follows:** p-

value (BH) <0.05.
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Figure S 11. PI3K-AKT signaling KEGG pathway with target genes of significant differentially expressed miRNAs in triple negative breast cancer (TNBC)
highlighted . Red color represents proteins encoded by genes known to be targets of significant miRNAs. A darker color indicates a greater number of

miRNAs that target the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding gene.




CELL C¥CLE
Growth factor Growth factor DA damage checkpoint
withdrawal mj;g\
| Smel | Sracd
I } pl07 ¥ Lo Stagl 2
| ¥ E2PF;1§ S;ﬁ:ﬁj Bad2l | Cohesin
- " [ | (st ]
Tyldrnd Tlpsl
! L//"’ SCF T .
Sk » Espl | Separn
cM ¥
—, [t |
o - 5o o poposs ) Secuin
signali i +u
5 AN dn ]
p27,57 1,2 BuhR1 — | APCIC
Ink4a | Ink4b | Ink4c | Inkdd |Km1 2| clpl I [(Bwl H Baa Caca
| |
|
| 1433 |
| |
| *p |
| |
I N |
B |
| Ropoint % ; . ; : CyeB U 4 |
(STAED) CDE2 CDKT CDKI cokt —» P ||
P ,J P |
1 +u *
SCF APCIT
ke T [ caes | [Cdeds | [ e | [ wee | [ [Fop
E2F4.5
DP-1.2
\ o
ORC (Crigin MCKHI(ITird-Chromosome
Recognition Coraplex)  Iaintenance ) coraplex P o - ] ]
ol | Ol e | Wieras DH& i~ DHA biosymthesis
O3 | Orcd Ilemd | Iems
Ors | Omé lemts | Iiern?
Gl s G2 M
04110 BiL/20
) Kanehisa Laboratories

Figure S 12. Cell cycle KEGG with target genes of significant differentially expressed miRNAs in triple negative breast cancer (TNBC) highlighted . Red
color represents proteins encoded by genes known to be targets of significant miRNAs. A darker color indicates a greater number of miRNAs that target
the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding gene.
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Figure S 13. EGFR tyrosine kinase inhibitor resistance signaling (TKIs) KEGG pathway with target genes of significant differentially expressed miRNAs
color indicates a greater number of miRNAs that target the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding

gene.
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Figure S 14. Cellular senescence signaling KEGG pathway with target genes of significant differentially expressed miRNAs in triple negative breast cancer
(TNBC) highlighted . Red color represents proteins encoded by genes known to be targets of significant miRNAs. A darker color indicates a greater
number of miRNAs that target the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding gene.
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Figure S 15. PD-L1 and PD-1 checkpoint pathway KEGG with target genes of significant differentially expressed miRNAs in triple negative breast cancer
(TNBC) highlighted . Colors represent proteins encoded by genes known to be targets of significant miRNAs. The green color indicates a greater number of
miRNAs that target the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding gene.
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Figure S 16. mTOR signaling KEGG pathway with target genes of significant differentially expressed miRNAs in triple negative breast cancer (TNBC)
highlighted . Red color represents proteins encoded by genes known to be targets of significant miRNAs. A darker color indicates a greater number of
miRNAs that target the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding gene.
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Figure S 17. JAK/STAT signaling KEGG pathway with target genes of significant differentially expressed miRNAs in triple negative breast cancer (TNBC)
highlighted . Red color represents proteins encoded by genes known to be targets of significant miRNAs. A darker color indicates a greater number of
miRNAs that target the gene encoding that specific protein. If the protein is white, no miRNAs target the encoding gene.
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Figure S 18. Hierarchical Clusters of miRNAs/KEGG targeted pathways regulated by significant differentially regulated miRs in TNBC based on the
existence or absence of statistical significance using Fisher exact test (Hypergeometric distribution) and a p-value <0.05.




