Table 1: Clinicopathological variables and the expression of miR-454 in the training set and validation set.

Training set Validation set
Variable miR-454 expression miR-454 expression
Number P Number
Low N (%) High N (%) Low N (%) High N (%)

Total 225 144(64.0%) 81(36.0%) 241 153(63.5%) 88(36.5%)

Age 0.296 0.525
<50years 116 78(54.2%) 38(46.9%) 127 83(54.2%) 44(50.0%)
>50 years 109 66(45.8%) 43(53.1%) 114 70(45.8%) 44(50.1%)

Menstrual status 0.470 0.518
Premenopause 110 73(50.7%) 37(45.7%) 138 90(58.8%) 48(54.5%)
Postmenopause 115 71(49.3%) 44(54.3%) 103 63(41.2%) 40(45.5%)

Grade 0.337 0.143
lor2 127 86(59.7%) 41(50.6%) 120 79(51.6%) 41(46.6%)

3 60 34(23.6%) 26(32.1%) 81 45(29.4%) 36(40.9%)
Unknown 38 24(16.7%) 14(17.3%) 40 29(19.0%) 11(12.5%)

Tumor size 0.309 0.542
<2cm 109 75(52.1%) 34(42.0%) 100 60(39.2%) 40(45.5%)
>2,<5 cm 105 61(42.4%) 44(54.3%) 121 80(52.3%) 41(46.6%)
>5cm 9 7(4.9%) 2(2.5%) 14 8(5.2%) 6(6.8%)

Not measurable 2 1(0.7%) 1(1.2%) 6 5(3.3%) 1(1.1%)

Lymph node status 0.114 0.318
Negative 128 87(60.4%) 41(50.6%) 135 82(53.6%) 53(60.2%)

Positive 97 57(39.6%) 40(49.4%) 106 71(46.4%) 35(39.8%)

ER status 0.361 0.850
Negative 144 89(61.8%) 55(67.9%) 157 99(64.7%) 58(65.9%)

Positive 81 55(38.2%) 26(32.1%) 84 54(35.3%) 30(34.1%)

PR status 0.323 0.470
Negative 159 105(72.9%) 54(66.7%) 179 116(75.8%) 63(71.6%)

Positive 66 39(27.1%) 27(33.3%) 62 37(24.2%) 25(28.4%)

Her-2 status 0.130 0.905
Negative 137 93(64.6%) 44(54.3%) 160 102(66.7%) 58(65.9%)

Positive 88 51(35.4%) 37(45.7%) 81 51(33.3%) 30(34.1%)

Molecular Subtype® 0.195 0.843
Luminal A 44 33(22.9%) 11(13.6%) 44 30(19.6%) 14(15.9%)

Luminal B 47 25(17.4%) 22(27.2%) 40 24(15.7%) 16(18.2%)
HER-2+ 42 27(18.8%) 15(18.5%) 41 27(17.6%) 14(15.9%)
Triple-negative 92 59(41.0%) 34(40.7%) 116 72(47.1%) 44(50.0%)

Abbreviations: IQR, inter-quartile range; ER, estrogen receptor; PR, progesterone receptor; HER-2, human epidermal growth
factor receptor 2.

a.Based on the Pearson 2 test (Fisher's exact test was used when needed).

b.Definitions of subtypes: Luminal A (ER- and/or PR-positive, HER-2-negative, PR high expression and Ki-67 low
expression), Luminal B (ER- and/or PR-positive, HER-2-positive; ER-and/or PR-positive, HER-2-negative and Ki-67 high
expression or PR low expression), HER-2+ (ER- and PR-negative, HER-2-positive), and Triple-negative (ER-negative, PR-
negative, and HER-2-negative).
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DISCUSSION

miRNAs have been reported to regulate a variety
of cellular processes, including tumor progression
and metastasis, implying that they might function as
biomarkers for diagnosis, prognosis, and therapy response
in cancers [19-22]. In previous studies, miR-454 was
demonstrated to be a prognostic marker for various
types of cancer, such as hepatocellular carcinoma and
uveal melanoma. In these studies, miR-454 appeared to
function as an oncogene or a tumor suppressor because its
expression correlated negatively or positively with tumor
biological characteristics and clinical outcome. .

To our knowledge, the relationship between
miR-454 and breast cancer clinical outcome has not
been published, and our study is the first to evaluate

the expression of miR-454 in breast cancer by ISH.
Overexpression of miR-454 correlated with worse DFS/
OS in the overall breast cancer population, indicating an
oncogenic function. Univariate and multivariate survival
analyses demonstrated that miR-454 was a predictive
factor independent of other traditional prognosis factors,
such as tumor size or nodal status. When we considered
different breast cancer subtypes stratified by ER and
HER?2 status, the predictive value of miR-454 for clinical
outcome was limited to TNBC. On the basis of our data,
we speculated that miR-454 is correlated with malignant
biological phenotypes. However, there were more cases of
TNBC than other subtypes in our cohort and the predictive
role of miR-454 in other subtypes should be explored
using more cases and further follow-up.

We also used the publicly available TCGA database
to validate our findings. The predictive value of miR-454

Figure 3: Kaplan-Meier analysis of DFS in patients of breast cancer who received anthracycline-based chemotherapy
or other chemotherapy. A. Cumulative DFS curves of breast cancer patients who received anthracycline-based chemotherapy or
other chemotherapy in the overall population and TNBC subtype. B. Cumulative DFS curves of breast cancer patients with received
anthracycline-based chemotherapy or other chemotherapy in TNBC with miR-454 high or low expression status.

www.impactjournals.com/oncotarget

Oncotarget



