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Table S1. Area under the ROC curve for individual miRNAs from the TCGA_TNBC
and GEOD-40525 datasets between adjacent normal and TNBC tissue samples.

Model set TCGA_TNBC p-value GEOD-40525 p-value
miR-139-5p 0.9959 <0.0001 0.9464 0.003830
miR-10b-5p 0.9968 <0.0001 0.9643 0.002635
miR-486-5p 0.9217 <0.0001 0.9821 0.001790
miR-455-3p 0.9145 <0.0001 0.9107 0.007799
miR-324-5p 0.8665 0.0005449  0.9464 0.003830
miR-142-3p 0.8504 0.0009443  0.9107 0.007799
miR-146b-5p 0.7553 0.01595 0.9286 0.005499
miR-107 0.8194 0.002574 0.9286 0.005499
miR-20a-5p 0.8323 0.001682 0.875 0.01512

miR-17-5p 0.9135 <0.0001 0.9643 0.002635




Table S2. Area under the ROC curve for seven and eight miRNAs from three

public datasets between patients with TNBC recurrence and no recurrence.

TCGA_TNBC in training set

Model set Number miRNA combinations AUC
RNR~mMiR-139+miR-10b+miR-486+miR-107+miR-

Model 1 7 0.7560847

- 324+miR-455+miR-146b
RNR~mMiR-139+miR-10b+miR-486+miR-107+miR-

Model 2 7 0.7846561
324+miR-455+miR-20a
RNR~mMIiR-139+miR-10b+miR-486+miR-107+miR-

Model 3 7 0.7481481

- 324+miR-146b+miR-20a
RNR~mMIiR-139+miR-10b+miR-486+miR-107+miR-
Model 4 7 0.8005291
- 455+miR-146b+miR-20a
RNR~mMiR-139+miR-10b+miR-486+miR-324+miR-

Model 5 7 0.7724868
455+miR-146b+miR-20a
RNR~mMiR-139+miR-10b+miR-107+miR-324+miR-

Model 6 7 0.8015873
455+miR-146b+miR-20a
RNR~mMIiR-139+miR-486+miR-107+miR-324+miR-

Model 7 7 0.7994709

- 455+miR-146b+miR-20a
RNR~mMiR-10b+miR-486+miR-107+miR-324+miR-
Model 8 7 0.7402116
- 455+miR-146b+miR-20a
RNR~mMiR-139+miR-10b+miR-486+miR-107+miR-
Model 9 8 0.8031746

324+miR-455+miR-146b+miR-20a




Table S3. The annotation of 8 miRNAs in TNBC by previous experimental

studies (UP: Upregulation; DOWN: Downregulation).

Expression  Suppl.
Name Functional role in TNBC level Ref.
miR-139-5p metastasis DOWN [1, 2]
miR-10b-5p chemoresistance, metastasis DOWN [3-6]
miR-486-5p immunomodulatory tumor suppressor DOWN [7-9]
miR-107 metastasis, correlated with relapse UP/DOWN [6, 10-13]
miR-455-3p migration, invasion UP [14]
miR-146b-5p proliferation, homologous recombination UP [15]
miR-20a-5p migration, invasion, growth UP [16, 17]

anti-apoptosis potential, associated with

miR-324-5p decreased OS UP [6, 18]

Suppl. Ref.: Supplementary reference.



Table S4. Gene Ontology and Hallmark pathways correlated with high-risk groups of TNBC patients.

Enrichment

Function Enrichment pathway Count NES p.adjust P value GeneRatio ratio

Inflammation LYMPHOCYTE_ACTIVATION 303 1.93379 0.25821 0.004081633 0.12228 71.64629866
Inflammation LEUKOCYTE_CELL_CELL_ADHESION 221 1.936 0.2802 0.004040404 0.09258 39.61300356
Inflammation LEUKOCYTE_DIFFERENTIATION 251 1.93784 0.31003 0.00203252 0.07125 34.65389229
Metastasis EXTERNAL_SIDE_OF PLASMA MEMBRANE 183 1.95803 0.32262 0.001937985 0.08345 29.90084072
Inflammation COMPLEMENT 182 1.48655 0.40359 0.075630255 0.10656 28.8293008
Metastasis KRAS_SIGNALING_UP 182 1.59315 0.28684 0.016806724 0.09281 26.91051697
Inflammation LYMPHOCYTE_DIFFERENTIATION 179 2.01852 0.29419 O 0.06981 25.2244697
Inflammation ALLOGRAFT_REJECTION 186 1.62 0.485 0.105 0.08315 25.05387573
Inflammation TNFA_SIGNALING_VIA_NFKB 197 1.61503 0.33709 0.047325104 0.06465 20.57029332
Inflammation INFLAMMATORY_RESPONSE 186 1.66245 0.76161 0.043841336 0.06179 19.10768228
Metastasis IL2_STAT5_ SIGNALING 191 1.41526 0.41657 0.07959183 0.06868 18.56527928
Metastasis APICAL_JUNCTION 184 1.2185 0.7103 0.18292683 0.05574 12.4972619
Inflammation T_CELL_DIFFERENTIATION 114 2.04165 0.33226 0.002020202 0.03301 7.684114397
Inflammation COAGULATION 108 1.21138 0.6535 0.24485597 0.05033 6.584123092
Inflammation LEUKOCYTE_PROLIFERATION 68 1.98195 0.35688 0.00203252 0.02902 3.911450876
Inflammation IL6_JAK STAT3_ SIGNALING 80 1.47301 0.35848 0.09445585 0.02295 2.704315777
Inflammation THYMOCYTE_AGGREGATION 41 2.09206 0.34731 O 0.01721 1.475770145



Metabolism  ISOPRENOID_BINDING 20 1.93921 0.34886 O 0.0183 0.70968355
Metastasis APICAL_SURFACE 41 1.39705 0.39514 0.07581967 0.0094 0.538509757
Inflammation MAST_CELL_ACTIVATION 15 1.97202 0.32122 O 0.00662 0.19572358

NES: Normalized enrichment score; GeneRatio = enrichment gene count/total gene count; Enrichment Ratio = NES x GeneRatio



Table S5. MiRTarBase and Reactome were analyzed with the 8-miRNA signature.

Entities Entities p- Entities
Function Pathway name Entities total Entities ratio
found value FDR
Immune system Interleukin-4 and Interleukin-13 signaling 21 211 0.014906394 5.64E-08 7.73E-05
Cellular response Oncogene-induced senescence 13 42 0.002967149 4.76E-06 0.003262839
. RUNXS regulates RUNX1-mediated

Gene expression o 4 2.83E-04 2.65E-05 0.012106852

transcription
Disease TGFBR1 KD mutants in cancer 6 4.24E-04 8.76E-05 0.029961642
Disease Loss of function of TGFBR1 in cancer 3 7 4.95E-04 1.38E-04 0.037732025
Gene expression Small interfering RNA (siRNA) biogenesis 3 9 6.36E-04 2.87E-04 0.065387672
Cellular response Cellular senescence 21 198 0.01398799 6.56E-04 0.102699039
Cell cycle G1 phase 48 0.003391028 6.84E-04 0.102699039
Cell cycle Cyclin D associated events in G1 8 48 0.003391028 6.84E-04 0.102699039
Disease SMAD4 MH2 domain mutants in cancer 2 3 2.12E-04 8.28E-04 0.102699039
Disease Loss of function of SMAD4 in cancer 2 3 2.12E-04 8.28E-04 0.102699039
Cellular response Oxidative stress-induced senescence 13 114 0.008053691 0.00168596 0.179245562

Senescence-associated secretory
Cellular response 8 89 0.006287531 0.001825798 0.179245562

phenotype
Signal -

ERBB2 regulates cell motility 4 19 0.001342282 0.001847892 0.179245562

transduction



Transcriptional regulation by MECP2

Transcriptional regulation by RUNX3

Downregulation of ERBB4 signaling

GRB2 events in ERBB2 signaling

Posttranscriptional silencing by small
RNAs
RUNX3 regulates BCL2L11 (BIM)

transcription

Regulation of PTEN mRNA translation

Regulation of PTEN gene transcription

genes

MECP2 regulates transcription factors

Pre-NOTCH transcription and translation

FOXO-mediated transcription of cell cycle

15

15

4

100

89

118

10

20

29

70

27

10

0.007064641

0.006287531

0.008336277

7.06E-04

0.001412928

4.95E-04

4.24E-04

0.002048746

0.004945249

0.001907453

7.06E-04

0.00218222 0.198581976

0.002535926 0.215553748

0.003617939 0.279122234

0.003672661 0.279122234

0.004010608 0.288763746

0.004348557 0.29570188

0.005365206 0.3421185

0.005746118 0.3421185

0.005798619 0.3421185

0.006153079 0.350725501

0.006561133 0.354301187




Table S6. The clinicopathological characteristics of TNBC patients in the GSE40049,
GSE19783 and E-MTAB-1989 datasets for the testing study.

Dataset GSE40049 GSE19783 E-MTAB-1989
Number
TNBC 24 18 18
Normal 14 0 0
Total 38 18 18
Age (years) 55.52 NA 54
Preservation type Fresh tissue Fresh tissue FFPE
Tumor size NA NA
T1-T2 23 - -
T3-T4 1 - -
Lymph node metastasis NA NA
Present 5 - -
Absent 19 - -
Number of recurrence 7 7 10
events
Median recurrence (years) 5.1 6.8 2.4
Platform Applied Agilent-019118  A-AFFY-184 -
Biosystems Human miRNA  Affymetrix
SOLID Microarray 2.0  GeneChip miRNA
sequencing 2.0 Array [miRNA-
2_0]

FFPE: Formalin-fixed, paraffin-embedded tissue. NA: not available.
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Table S7. Area under the ROC curve for seven and eight miRNAs from two public datasets
(GSE40049 and GSE19783) between patients with TNBC recurrence and no recurrence.

GSE40049 in the validation set
Model set Number miRNA combinations AUC
RNR~miR-139+miR-10b+miR-486+miR-107+miR-
324+miR-455+miR-146b

RNR~mIiR-139+miR-10b+miR-486+miR-107+miR-
Model_11 7 0.9062
- 324+miR-455+miR-20a

RNR~miR-139+miR-10b+miR-486+miR-107+miR-
Model_12 7 0.9062
324+miR-146b+miR-20a

RNR~miR-139+miR-10b+miR-486+miR-107+miR-
Model_13 7 0.9062
455+miR-146b+miR-20a

RNR~mIiR-139+miR-10b+miR-486+miR-324+miR-
Model_14 7 0.875
B 455+miR-146b+miR-20a

RNR~miR-139+miR-10b+miR-107+miR-324+miR-
Model_15 7 0.75
- 455+miR-146b+miR-20a

RNR~miR-139+miR-486+miR-107+miR-324+miR-
Model_16 7 0.875
455+miR-146b+miR-20a

RNR~miR-10b+miR-486+miR-107+miR-324+miR-
Model_17 7 0.8438
455+miR-146b+miR-20a

RNR~mIiR-139+miR-10b+miR-486+miR-107+miR-
Model_18 8 0.9062
- 324+miR-455+miR-146b+miR-20a

Model 10

N

0.9062

GSE19783 in the validation set
Model set Number miRNA combinations AUC

RNR~mIiR-139+miR-10b+miR-486+miR-107+miR-
Model_19 7 0.7922
- 324+miR-455+miR-146b

RNR~miR-139+miR-10b+miR-486+miR-107+miR-
Model_20 7 0.8831
324+miR-455+miR-20a

RNR~mMiR-139+miR-10b+miR-486+miR-107+miR-
Model_21 7 0.9091
324+miR-146b+miR-20a

Model_22 7 RNR~mIiR-139+miR-10b+miR-486+miR-107+miR- 0.8961
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Model 23

Model_24

Model_25

Model 26

Model_27

455+miR-146b+miR-20a
RNR~miR-139+miR-10b+miR-486+miR-324+miR-
455+miR-146b+miR-20a
RNR~mIiR-139+miR-10b+miR-107+miR-324+miR-
455+miR-146b+miR-20a
RNR~mIiR-139+miR-486+miR-107+miR-324+miR-
455+miR-146b+miR-20a
RNR~miR-10b+miR-486+miR-107+miR-324+miR-
455+miR-146b+miR-20a
RNR~miR-139+miR-10b+miR-486+miR-107+miR-
324+miR-455+miR-146b+miR-20a

0.8701

0.8571

0.8961

0.8701

0.8961
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Figure S1.
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Figure S1. A list of the number of publications on several cancer types associated
with these 10 miRNAs.
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Figure S2. Predictive value of the 8-miRNA signature for 91 patients with early-
stage TNBC. (A) The 8-miRNA signature risk score distribution and patient DFS. In
the colorgram, the green line represents the median miRNA signature cutoff dividing
patients into low- and high-risk groups. (B) Kaplan-Meier estimates of DFS in the
training set. (C) ROC for TNBC recurrence by the 8-miRNA signature between
patients with recurrence and without recurrence in the combined or respective
miRNAs. The 8 combined miRNAs had the strongest predictive value in the early

stage.
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Figure S3. Gene set enrichment analysis (GSEA) comparing the 8-miRNA
signature low-risk groups (blue) against the high-risk groups (red) of TNBC
patients in TCGA_TNBC dataset. The high-risk groups correlated with inflammatory

regulation (A) metastasis (B) and metabolism (C).
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Figure S4. Predictive value of the 5-miRNA signature for 111 TNBC
patients. (A) The 5-miRNA signature risk score distribution in the DFS and OS
of TNBC patients. The colorgram of 5-miRNA expression profiles of high- and
low-risk groups with TNBC. The green line represents the median miRNA

signature cutoff dividing patients into low- and high-risk groups. (B) Kaplan-
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Meier estimates of DFS in the training set. (C) Kaplan-Meier estimates of OS
in the training set. (D) ROC for TNBC recurrence by the miRNA signature
between patients with/without recurrence in the combined or respective
miRNAs. The predictive value of the 5 combined miRNAs was no different than
that of a single miRNA. The p-values were calculated using Log-rank and

Gehan-Breslow-Wilcoxon tests. R: recurrence; NR: nonrecurrence.
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Figure S5. Predictive value of the 7-miRNA signature for 111 TNBC
patients. (A) The 7-miRNA signature risk score distribution in DFS and OS of
TNBC patients. The colorgram of 7-miRNA expression profiles of high- and low-
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risk groups with TNBC. The green line represents the median miRNA signature
cutoff dividing patients into the low- and high-risk groups. (B) The expression
of heatmap in 8 miRNAs for 111 TNBC patients. (C) Kaplan-Meier estimates of
DFS for the training set. (D) Kaplan-Meier estimates of OS for the training set.
(E) ROC for TNBC recurrence by the miRNA signature between patients
with/without recurrence in the combined or respective miRNAs. The 7
combined miRNAs had a stronger predictive value than a single miRNA. The
p-values were calculated using Log-rank and Gehan-Breslow-Wilcoxon tests.
R: recurrence; NR: nonrecurrence.
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Figure S6.
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Figure S6. ROC for TNBC patient recurrence by the 4-miRNA signature.

The ROC curves generated using the prognosis and expression levels of the
4-miRNA signature were able to discriminate between patients with relapse in
111 patients in TCGA_TNBC (A) and 36 patients in the E-MTAB-1989 and
GSE19783 datasets (B). The AUC values were 0.61 and 0.84 by the 4-miRNA

signature.
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Figure S7. Kaplan-Meier survival analysis estimates the OS of TNBC
patients according to the 4-miRNA expression profile. Relative levels of
miR-18b, miR-103, miR-107, and miR-652 in 111 patients in TCGA_TNBC with
their survival times. The p-values were calculated using Log-rank and Gehan-
Breslow-Wilcoxon tests. *p<0.05.
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Figure S8.
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Figure S8. Kaplan-Meier survival analysis estimates DFS of TNBC
patients according to the 4-miRNA expression profile. Relative levels of
miR-18b, miR-103, miR-107, and miR-652 in 111 patients in TCGA_TNBC with
recurrence. The p-values were calculated using Log-rank and Gehan-Breslow-

Wilcoxon tests.
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Figure S9. The difference in the 4-miRNA expression profiles in
subgroups divided by TNM classification. (A) 111 TNBC patients with 8 N
vs. 89 stage I-ll vs. 22 stage IlI-IV. The p-values were calculated with
TCGA_TNBC. (B) The 111 TNBC patients with 74 LNO vs. 21 LN1 vs. 12 LN2
vs. 4 LN3. The p-values were calculated with the Kruskal-Wallis test. (C) 111

TNBC patients with 107 no metastasis vs. 4 metastasis. The p-values were
calculated using Student’s t-test. *p<0.05; **p<0.01; ***p<0.0001; ns is not

significant. N: adjacent normal; T: tumor stage; LN: lymph node; M: metastasis.
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Figure S10.
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Figure S10. Analysis of the published GSE40049 dataset from clinical data.
GSE40049 expression analysis of miR-139-5p, miR-107, miR-146b-5p, miR-
142-3p, miR-17-5p, miR-455-3p, miR-324-5p, miR-486-5p, miR-10b-5p and
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miR-20a-5p in 24 tumor and 14 adjacent normal tissues. The expression of
miR-139-5p, miR-107, miR-146b-5p, mMIiR-10b-5p and miR-486-5p was
significantly (p<0.05) higher in tumors than in adjacent normal tissues, while
the expression of miR-142-3p, miR-17-5p, miR-455-3p, miR-324-5p and miR-
20a-5p did not reach statistical significance. The differences between the paired
samples were calculated with a Wilcoxon test. *p<0.05; **p<0.01; ***p<0.0001.
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