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Abstract: Breast cancer remains the most commonly 
diagnosed cancer in Chinese women. Paclitaxel (PTX) is 
a chemotherapy medication used to treat breast cancer 
patients. However, a side effect of paclitaxel is the severe 
drug resistance. Previous studies demonstrated that dys-
regulation of microRNAs could regulate sensitivity to pacl-
itaxel in breast cancer. Here, the present study aimed to 
lucubrate the underlying mechanisms of miR-107 in reg-
ulating the sensitivity of breast cancer cells to PTX. The 
results demonstrated that miR-107 was down-regulated 
in breast cancer tumor tissues, while TPD52 was signifi-
cantly up-regulated compared with the non-tumor adja-
cent tissues. After confirming that TPD52 may be a major 
target of miR-107 via a dual-luciferase reporter assay, the 
western blot and RT-qPCR assays further demonstrated 
that miR-107 may reduce the expression level of TPD52 as 
well. In addition, miR-107 may prominently enhance PTX 
induced reduction of cell viability and the promotion of 
cell apoptosis in breast cancer, and the variation could be 
reversed by co-transfected with pcDNA3.1-TPD52. Finally, 
miR-107 could further reduce the decreased expression of 
TPD52, Wnt1, β-catenin and cyclin D1 that was induced 
by PTX in both mRNA and protein levels, which were 
rescued by pcDNA3.1-TPD52 indicating that miR-107 regu-
lated breast cancer cell sensitivity to PTX may be targeting 
TPD52 through Wnt/β-catenin signaling pathway.
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1   Introduction
Breast cancer is now the most frequently diagnosed 
cancer [1], remaining the sixth leading cause of can-
cer-related death in Chinese women [2]. Besides surgery, 
  chemotherapy such as paclitaxel (PTX) is used for cases 
of breast cancer in stage 2-4 [3]. PTX is a chemotherapy 
medication used to treat various cancers, including breast 
cancer [4]. However, one of the serious side effects which 
could interfere with breast cancer treatment efficiency is 
drug resistance [5]. Therefore, it’s urging to increase the 
sensitivity of breast cancer cells to PTX in order to improve 
clinical treatment efficiency.

microRNAs (miRNAs) are a group of long small 
non-coding RNAs with ~22 nucleotides [6], involving in 
the regulation of many cellular processes, such as cell 
proliferation [7], apoptosis [8] and differentiation [9]. Fur-
thermore, microRNAs were found to be dysregulated in 
various cancers, including breast cancer [10]. A previous 
study reported that miR-107 could inhibit proliferation 
and migration in breast cancer [11]. That is to say, miR-107 
may function as a tumor suppressor candidate in breast 
cancer. In addition to regulating tumor evolution and 
development, microRNAs were also confirmed to partici-
pate in regulating the sensitivity of breast cancer cells to 
PTX [12]. However, whether or not miR-107 could regulate 
sensitivity to PTX in breast cancer still remains to be lucu-
brated.

Hence, in the present study, we aimed to demonstrate 
the underlying mechanisms of miR-107 on sensitivity to 
PTX in breast cancer. Based on the results, miR-107 may 
induce sensitivity of breast cancer cells to PTX may be tar-
geting TPD52 through Wnt/β-catenin signaling pathway.

2  Materials and methods

2.1  Tissues

A total of 35 human breast cancer tumor tissues and 
non-tumor adjacent tissues were obtained from Tianjin 
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Baodi People’s Hospital between June 2014 and October 
2016 with the informed consent of patients pathologically 
diagnosed with breast cancer (Table 1). All the patients 
underwent surgical resection without receiving immuno-
therapy, chemotherapy or radiotherapy. Tissues were pre-
served in liquid nitrogen and stored at -80°C. This study 
obtained the approval of the appropriated ethics commit-
tee from Tianjin Baodi People’s Hospital.

2.2  Cell culture

Human breast cancer cell line MCF-7 was purchased from 
Cell Bank of the Chinese Academy of Sciences (Shanghai, 
China). MCF-7 cell line was cultivated at 37°C under 5% 
CO2 in Roswell Park Memorial Institute (RPMI; Gibco®, 
Thermo Fisher Scientific, Inc., Waltham, MA, USA) 1640 
medium with 10% fetal bovine serum (MP Biomedicals, 
Costa Mesa, CA, USA) containing penicillin-streptomycin 
(Sigma-Aldrich, Shanghai, China). 

2.3  Dual-luciferase reporter assay

The MCF-10A cells (Cell Bank of the Chinese Academy of 
Sciences, Shanghai, China) were seeded in 24-well plates 
with the density of 1×105 cells/well. Meanwhile, TPD52 
3’UTR was amplified from cDNA of MCF-10A cells and 
inserted into pGL-3-Basic (Fenghbio, Changsha, China). 
Then, the MCF-7 cells were co-transfected with either wild-
type or mutant TPD52 3’UTR, in combination with miR-NC 

mimics or miR-107 mimics via Lipofectamine® 2000 
(Thermo Fisher Scientific, Inc., Waltham, MA, USA). After 
transfection, the cells were cultivated at 37°C, 5 % CO2 for 
48 h. Afterward, cells were harvested and the luciferase 
activities were quantified using a dual-luciferase assay kit 
(Promega, Madison, WI, USA) following the manufactur-
er’s protocol. All the procedures were repeated in tripli-
cate.

2.4  Cell transfection

The miR-NC mimics and miR-107 mimics were obtained 
from GenePharma (Shanghai, China). In order to confirm 
the transfection efficiency of miR-107, cells were divided 
into three different groups: i) the control group, un-treated 
cells; ii) miR-NC mimics group, cells transfected with 
miR-NC mimics and iii) miR-107 mimics group, cells 
transfected with miR-107 mimics. The MCF-7 cell line was 
seeded into 6-well plate with the density of 3×105 cells/
well, then the miR-NC mimics or miR-107 mimics were 
transfected into cells with Lipofectamine® 2000 (Thermo 
Fisher Scientific, Inc., Waltham, MA, USA) according to 
the manufacturer’s instructions. 

2.5  Vector reconstruction and transfection

A TPD52-expressing vector was constructed by inserting 
the TPD52 expression into the pcDNA3.1 vector. In brief, 
full-length TPD52 cDNA was cloned from MCF-10A cells 

Table 1: Clinicopathological features in 35 breast cancer tumor specimens 

Clinicopathological variable Cases
Expression level

P value
(*P<0.05)miR-107 high

(n=20)
miR-107 low

(n=15)

Age
0.605≤60 years 6 2 4

>60 years 29 13 16
Tumor size

0.006≥2cm 23 6 17
<2cm 12 9 3

Fertility
Yes 23 14 9 0.003No 12 1 11

Drinking
Yes 12 2 10 0.023No 23 13 10

TNM stage
0.036I/II 14 9 5

III/IV 21 6 15
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and reconstructed into the pcDNA3.1 vector (GeneChem, 
Shanghai, China). In order to confirm the transfection 
efficiency of TPD52, cells were divided into three different 
groups: i) the control group, un-treated cells; ii) pcDNA3.1 
group, cells transfected with pcDNA3.1 and iii) pcD-
NA3.1-TPD52, cells transfected with pcDNA3.1-TPD52. The 
MCF-7 cells were seeded into 6-well plate with the density 
of 3×105 cells/well, then the pcDNA3.1 or pcDNA3.1-TPD52 
were transfected with Lipofectamine® 2000 (Thermo 
Fisher Scientific, Inc., Waltham, MA, USA) according to 
the manufacturer’s instructions.

2.6  The cell viability confirmed by MTT assay

According to the study, the following experiments were 
divided into five different groups: i) the control group, 
un-treated cells; ii) the PTX group, cells were exposed 
to PTX with the concentration of 0.1 μg/ml before trans-
fection; iii) PTX + NC group, cells were exposed to PTX 
and then transfected with miR-107 NC mimics; iv) PTX + 
miR-107 group, cells were exposed to PTX and then trans-
fected with miR-107 mimics; and v) PTX + TPD52 + miR-
107, cells were exposed to PTX and then transfected with 
miR-107 mimics and pcDNA3.1-TPD52.

Cell viability was determined using the MTT kit 
(3-(4.5-Dimethylghiazol-2-yl)-2,5-diphenyltetrazolium 
Bromide; Thermo Fisher Scientific, Inc., Waltham, MA, 
USA). Briefly, cells were seeded on a 96-well plate with the 
density of 5×103 cells/well and cultivated for 24 h at 37°C 
and 5% CO2. Refer to a previous study [13], MCF-7 cells were 
exposed to PTX with the concentration of 0.1 μg/ml for 2 
h (PTX; Sigma-Aldrich, St. Louis, MO, US) before trans-
fection. Subsequently, 20 μl 5 mg/ml MTT was added into 
each well and culture for 4 h, and 100 μl DMSO (dimethyl 
sulfoxide; Solarbio®, Shanghai, China) was added in each 
well of the plate in order to dissolve the formazan crystal 
formed. Finally, the absorbance was read at 490 nm using 
a microplate reader (Bio-Tek Instruments, Winooski, VT, 
USA). The relative cell viability in different groups was 
quantified by comparing the absorbance values of treated 
cells with the un-treated cells. All the procedures were 
repeated in triplicate.

2.7  The apoptosis rate of breast cancer cells 
confirmed by flow cytometry assay

MCF-7 cells were seeded on a 6-well plate with a density of 
3 × 105 cells/well and then exposed to PTX (with the con-

centration of 0.1 μg/ml) for 2 h. Then, cells were transfected 
and cultivated at 37°C and 5% CO2 for 48 h. After digested 
with 0.25% trypsin (Sigma-Aldrich, Shanghai, China) and 
washed with phosphate-buffered saline (PBS; Solarbio®, 
Beijing, China), cells were stained with Annexin V-FITC/PI 
reagent kit (Sigma-Aldrich, Shanghai, China) in the dark 
for 10 min. Cell apoptosis rate was evaluated via a flow 
cytometry (Beckman Coulter, Inc., CA, USA) and CellQuest 
Pro v.5.2 software (BD FACScan; BD Biosciences, Franklin 
Lakes, NJ, USA). All the procedures were repeated in trip-
licate.

RNA extraction and RT-qPCR assay. Total RNA was 
extracted from cells or tissues using TRIzol reagent 
(Thermo Fisher Scientific, Inc., Waltham, MA, USA) 
according to the manufacturer’s instructions. Meanwhile, 
miRNA was isolated from cells or tissues using the miR-
Neasy Mini Kit (Qiagen, Valencia, CA, USA). Afterward, 
TaqMan MicroRNA Reverse Transcription Kit (Applied 
Biosystems, Carlsbad, CA, USA) was applied to synthe-
size cDNA from miRNA. Meanwhile, 2 μl RNA was reverse 
transcribed into cDNA using RrimeScript RT reagent 
kit (Epicentre, Madison, WI, USA) followed by RT-qPCR 
(Real-time Quantitative polymerase chain reaction) anal-
ysis. Briefly, the PCR reaction conditions were described 
as followed: i) denatured for 3 min at 95°C; ii) followed by 
the thermal cycling parameters with 35 cycles of denatur-
ation for 30 s at 95°C, annealing for 45 s at 62°C, extension 
for 30 s at 72°C; and iii) extension for 10 min at 72°C. The 
relative expression level of miR-107 was normalized to U6, 
while the expression levels of TPD52 and related proteins 
were normalized to GAPDH according to the 2-△△Ct method. 
All the procedures were repeated in triplicate. The 
primer sequences were described as followed: miR-107 
forward, 5’-GCCGAATTCAAAGCGAGATTCCATCAGCA-3’ 
and reverse, 5’-GCCGGATCCTGTCAACCCAGAACT-
CAAAGG-3’; U6 forward, 5’-CTCGCTTCGGCAGCACA-3’ 
and reverse, 5’-AACGCTTCACGAATTTGCGT-3’; TPD52 
forward, 5’-AACAGAACATTGCCAAAGGGTG-3’ and 
reverse, 5’-TGACTGAGCCAACAGACGAAA-3’; Wnt1 
forward, 5’-ATAGCCTCCTCCACGAACCT-3’ and reverse, 
5’-GGAATTGCCACTTGCACTCT-3’; β-catenin forward, 
5’-GCTGATTTGATGGAGTTGGA-3’ and reverse, 5’-TCAGC-
TACTTGTTCTTGAGTGAA-3’; Cyclin D1 forward, 
5’-GGATGCTGGAGGTCTGCGAG-3’ and reverse, 5’-GAGAG-
GAAGCGTGTGAGGCG-3’; GAPDH forward, 5’-TGTTCGT-
CATGGGTGTGAAC-3’ and reverse, 5’-ATGGCATGGACTGT-
GGTCAT-3’. 
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2.8  Western blot

After 48 h transfection, cells in different groups were har-
vested and lysed by the RIPA buffer (Solarbio®, Beijing, 
China) and a protease inhibitor cocktail (Apexbio, Shang-
hai, China). And the concentration of the protein was 
quantified using a Bradford Protein Quantification Kit 
(Yeasen, Shanghai, China). Then, equal amounts (20 
μg) of the cell lysates were separated by 10% SDS-PAGE 
(Bio-Rad, Hercule, CA, USA) and transferred onto poly-
vinylidene difluoride membranes (PVDF; Roche, Swit-
zerland). Membranes were then blocked with 5% non-fat 
milk buffer at 37°C for 50 min. Afterward, the primary 
antibodies were added on the membranes at 37°C over-
night: rabbit anti-TPD52 (1:1000; ab182578; Abcam, Cam-
bridge, MA, USA); rabbit anti-Wnt1 (1:1000; ab15251; 
Abcam, Cambridge, MA, USA); anti-β-catenin (1:5000; 
ab32572; Abcam, Cambridge, MA, USA); rabbit anti-Cyclin 
D1 (1:10000; ab134175; Abcam, Cambridge, MA, USA) and 
rabbit anti-GAPDH (1:2500; ab9485; Abcam, Cambridge, 
MA, USA). After washing with phosphate-buffered saline 
(PBS; Solarbio®, Beijing, China) containing 0.1% Tween 
20 (Sigma-Aldrich, Shanghai, China), the secondary anti-
body IgG H&L (HRP; 1:1000; ab7090; Abcam, Cambridge, 
MA, USA) was added at 37°C for 2 h. Finally, the mem-
branes were washed with phosphate-buffered saline (PBS; 
Solarbio®, Beijing, China) containing 0.1% Tween 20 (Sig-
ma-Aldrich, Shanghai, China). After that, the enhanced 
chemiluminescence (Amersham Pharmacia, Piscataway, 
NJ, USA) was added to the membrane. Acquisition and 
Analysis Software (UVP, Upland, CA, USA) was applied to 
determine the gray values of proteins. GAPDH functioned 
as the internal control. All the procedures were repeated 
in triplicate.

2.9  Statistical analysis

The SPSS version 18.0 statistical software ( SPSS; Chicago, 
IL, USA) was applied to analyze the data. Data were pre-
sented as the means ± standard deviation (SD). In table 1, 
the comparison of patients characteristics was achieved 
using the χ2 test. P<0.05 was considered to be statisti-
cally significant. Differences between two groups were 
assessed by student’s t-test method, while the one-way 
analysis of variation (ANOVA) followed by Newman-Keuls 
analysis was used to distinguish differences among the 
three groups or more. 

3  Results

3.1  The expression level of miR-107 was 
down-regulated in breast cancer tumor 
tissues

As demonstrated in Fig. 1, the expression level of miR-107 
was significantly decreased in the breast cancer tumor 
tissues, compared with non-tumor adjacent tissues 
(P<0.01).

3.2  TPD52 may be a  target of miR-107

As demonstrated in Fig. 2A, the 3’UTR of the gene TPD52 
was found to contain the binding sequence at the posi-
tion 34-31 for the miR-107, implying that TPTD52 could be 
a downstream target gene of miR-107. Moreover, Fig. 2B 
further demonstrated that the relative luciferase activities 
in the wild-type (WT) TPD52 3’UTR plasmid-transfected 
cells were remarkably reduced by the transfection of 
miR-107 mimics, however, there were no differences in the 
mutant-type TPD52 3’UTR (TPD52-3’UTR) plasmid-trans-
fected cells (P<0.01).

3.3  The expression level of TPD52 was 
up-regulated in breast cancer tumor tissues

As demonstrated in Fig. 3A, the expression level of TPD52 
was significantly increased in the breast cancer tumor 
tissues, compared with non-tumor adjacent tissues via 
RT-qPCR assay (P<0.01). Meanwhile, the western blot 

Figure 1: The expression level of miR-107 is down-regulated in breast 
cancer tumor tissues. The relative expression level of miR-107 in 
breast cancer tumor tissues and non-tumor adjacent tissues were 
compared via RT-qPCR assay. **P<0.01, vs control group. Control, 
non-tumor adjacent tissues; breast cancer, breast cancer tumor 
tissues; miR-107, microRNA-107.
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assay presented the similar trend of variation as well (Fig. 
3B and 3C; P<0.01). 

3.4  The transfection efficiency was 
confirmed

As demonstrated in Fig. 4A, the expression level of miR-107 
was significantly increased in the miR-107 mimics group, 
compared with miR-NC mimics group (P<0.01). As demon-
strated in Fig. 4B, the expression level of TPD52 mRNA 
was significantly increased in the pcDNA3.1-TPD52 group, 
compared with the pcDNA3.1 group (P<0.01). 

3.5  miR-107 significantly reduced the 
expression level of TPD52

As demonstrated in Fig. 5A, the mRNA expression level of 
TDP52 was significantly decreased in the miR-107 mimics 
groups, in contrast with NC group (P<0.01). Meanwhile, 
the protein results in Fig. 5B and 5C presented the similar 
trend of variation as well (P<0.01).

Figure 2: TPD52 is potentially a major target of miR-107. (A) 
Sequence alignment of the paired site of the 3’ URT of miR-107 and 
TPD52 ; (B) The luciferase activity in different groups. **P<0.01, vs 
miR-NC mimics group. WT, wild-type; TPD52, tumor protein D52; 
UTR, untranslated region; miR-107, microRNA-107; miR-107 NC 
mimics, microRNA-107 mimics negative control-transfected cells; 
miR-107 mimics, microRNA-107 mimics-transfected cells. 

Figure 3: The expression level of TPD52 is up-regulated in breast 
cancer tumor tissues. (A) Relative TPD52 mRNA expression level in 
breast cancer tumor tissues and non-tumor adjacent tissues was 
compared by RT-qPCR assay. (B) Relative protein expression level 
of TPD52 in breast cancer tumor tissues and non-tumor adjacent 
tissues was compared by western blot assay. (C) The quantitative 
result of B was presented. **P<0.01, vs control group. Control, non-
tumor adjacent tissues; breast cancer, breast cancer tumor tissues; 
TPD52, tumor protein D52; GAPDH, glyceraldehyde 3-phosphate 
dehydrogenase. 
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3.6  miR-107 significantly decreased breast 
cancer cell viability after treated with PTX

As to further illustrate the effect of miR-107 on the sensi-
tivity of breast cancer cells to PTX, the cell viability was 
measured via MTT assay. As demonstrated in Fig. 6, the 
cell viability in the PTX group was markedly decreased 
compared to the control group (P<0.01), meanwhile, 
there were no differences in the PTX group and PTX + NC 
group. In contrast with PTX + NC group, the cell viability 

in PTX + miR-107 was significantly decreased, while the 
variation could be reversed by co-transfected with the 
pcDNA3.1-TPD52 (P<0.01). Collectively, miR-107 may sig-
nificantly reduce breast cancer cell viability after treated 
with PTX. 

Figure 4: The transfection efficiency of miR-107 and TPD52. (A) The 
expression level of miR-107 in different groups; (B) The expression 
level of TPD52 in different groups. **P<0.01, miR-107 mimics vs 
NC; pcDNA3.1-TPD52 vs pcDNA3.1. Control, un-treated cells; NC, 
microRNA-107 mimics negative control-transfected cells; miR-107 
mimics, microRNA-107 mimics-transfected cells; pcDNA3.1, cells 
transfected with pcDNA3.1; pcDNA3.1-TPD52, cells transfected with 
pcDNA3.1-TPD52; miR-107, microRNA-107; TPD52, tumor protein D52.

The expression level of miR-107 is significantly higher in miR-107 
mimics group. The transfection efficiency of miR-107 was confirmed 
by RT-qPCR assay. **P<0.01, vs miR-NC mimics group. Control, un-
treated cells; NC, microRNA-107 mimics negative control-transfected 
cells; miR-107 mimics, microRNA-107 mimics-transfected cells. Figure 5: miR-107 reduces the expression level of TPD52. (A) The 

mRNA expression level of TPD52 in differing groups; (B) The protein 
expression level of TPD52 in different groups; (C) The quantitative 
result of B was presented. **P<0.01, vs NC group. Control, un-
treated cells; NC, microRNA-107 mimics negative control-transfected 
cells; miR-107 mimics, microRNA-107 mimics-transfected cells; 
TPD52, tumor protein D52; GAPDH, glyceraldehyde 3-phosphate 
dehydrogenase. 
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3.7  miR-107 significantly promoted breast 
cancer cell apoptosis rate after treated with 
PTX

As demonstrated in Fig. 7A-7F, compared with the control 
group, the apoptosis rate was remarkably higher after 
treated with PTX (P<0.01), while there was almost no 
variation between the PTX group and PTX + NC group. 
Moreover, after transfection, the apoptosis rate in miR-107 
mimics group was remarkably higher than that in the PTX 
+ miR-107 group (P<0.01), however, the variation could 
be reversed by co-transfected with the pcDNA3.1-TPD52 
(P<0.01). Taken all together, miR-107 could significantly 
promote breast cancer cell apoptosis after treated with 
PTX. 

3.8  Effect of miR-107 on the expression 
levels of TPD52, Wnt1, β-catenin and Cyclin 
D1

As to further confirm whether and how miR-107 and TPD52 
participated in the regulation of breast cancer cell viabil-
ity and apoptosis, the relative expression levels of Wnt1, 
β-catenin and Cyclin D1 were measured by RT-qPCR and 
western blot assays. As demonstrated in Fig. 8A-8D, the 
mRNA expression levels of TPD52, Wnt1, β-catenin and 
cyclin D1 were significantly decreased after treated with 
PTX (**P<0.01; *P<0.05), while there were no differences 
between PTX group and PTX + NC group. Subsequently, 
after transfection, the expression levels of TPD52, Wnt1, 
β-catenin and Cyclin D1 in PTX + miR-107 were remark-

ably lower than those in the PTX + NC group (**P<0.01; 
*P<0.05), however, the variation could be reversed by 
co-transfected with pcDNA3.1-TPD52 (**P<0.01; *P<0.05). 
Meanwhile, consistent with the results of the RT-qPCR 
assay, the western blot data (Fig. 9A and 9B) presented the 
similar trend of variation (P<0.01).

4  Discussion
In the present study, the underlying mechanisms of how 
miR-107 regulates the sensitivity of breast cancer cells to 
PTX were demonstrated. Firstly, the expression level of 
miR-107 was significantly lower in breast cancer tumor 
tissues. After confirming that TPD52 may be a target gene 
of miR-107, the expression level of TPD52 in breast cancer 
tumor tissues was further proved to be up-regulated, 
which were contrary to that of miR-107. Subsequently, 
the MTT and flow cytometry assays further illustrated 
that through targeting TPD52, miR-107 could significantly 
decrease breast cancer cell viability but promote apopto-
sis after treated with 0.1 μg/ml PTX. Finally, the western 
blot assay confirmed that miR-107 regulated the sensitiv-
ity of breast cancer cells to PTX by down-regulating the 
expression level of TPD52 through Wnt/β-catenin signal-
ing pathway.

According to previous studies, miR-107 was proved 
to participate in regulating tumor development and evo-
lution processes. For instance, miR-107 may suppress cell 
proliferation or promote apoptosis in lung cancer [14], 
gastric cancer [15] and breast cancer [16]. Another report 
also demonstrated that miR-107 was markedly downreg-
ulated in both breast cancer cell lines and breast tumors 
[16], functioning as an anti-metastasis factor in breast 
cancer as well [17]. Consistent with previous studies, the 
results in our study presented that the expression level 
of miR-107 was significantly decreased in breast cancer 
tumor tissues. Furthermore, miR-107 was considered to 
enhance chemosensitivity to PTX in NSCLC [18] and gastric 
cancer [19]. However, whether or not miR-107 participated 
in modulating PTX sensitivity in breast cancer remain to 
be lucubrated. 

As the results presented, TPD52 was considered to 
be a target gene of miR-107 via a dual-luciferase reporter 
assay. Recently, TPD52 was reported to promote cell pro-
liferation or suppress apoptosis in uterine leiomyoma 
cells [20], prostate cancer [21], and glioma cell [22]. TPD52 
was also reported to be up-regulated in the breast cancer 
cell and promoting breast cancer metastasis as well [23-
25], indicating that TPD52 functioned as the oncogene 

Figure 6: miR-107 significantly decreases breast cancer cell viability 
after treated with PTX. The cell viability of breast cancer cells in 
different groups was measured by the MTT assay. **P<0.01, PTX vs 
control; PTX + miR-107 vs PTX + NC; PTX + TPD52 + miR-107 vs PTX 
+miR-107. Control, un-treated cells; PTX, cells were exposed to PTX 
with the concentration of 0.1μg/ml; NC, miR-107 mimics negative 
control-transfected cells; miR-107, miR-107 mimics-transfected cells; 
TPD52, tumor protein D52, cells transfected with pcDNA3.1-TPD52. 
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Figure 7: miR-107 significantly promotes breast cancer cell apoptosis rate after treated with paclitaxel. (A) Control group; (B) PTX group; (C) 
PTX + NC group; (D) PTX + miR-107 group; (E) PTX +TPD52 +miR-107 group; (F) The corresponding quantified apoptosis rate results of A-E was 
exhibited. **P<0.01, PTX vs control; PTX + miR-107 vs PTX + NC; PTX + TPD52 + miR-107 vs PTX +miR-107. Control, un-treated cells; PTX, cells 
were exposed to PTX with the concentration of 0.1μg/ml; NC, miR-107 mimics negative control-transfected cells; miR-107, miR-107 mimics-
transfected cells; TPD52, tumor protein D52, cells transfected with pcDNA3.1-TPD52. 
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in breast cancer. Consistent with previous studies, our 
results demonstrated that TPD52 was up-regulated in 
breast cancer tumor tissues. Furthermore, according to 
the MTT and flow cytometry assays, overexpression of 
miR-107 could further inhibit cell viability but promote 
apoptosis in breast cancer after treated with PTX, indicat-
ing that up-regulated miR-107 could enhance PTX sensitiv-
ity may be targeting TPD52 in breast cancer. 

In order to lucubrate the underlying mechanisms of 
how miR-107 mediated the sensitivity to PTX in breast 
cancer cells, the expression levels of TPD52 and related 
proteins were measured by RT-qPCR and western blot 
assays. Wnt signaling pathway was first identified for its 
role in carcinogenesis and demonstrated by mutations 
leading to various diseases, including breast cancer 
[26,27]. Wnt1 protein is a member of Wnt signaling 
pathway proteins and a previous study also demonstrated 
that knockdown of wnt1 may induce apoptosis of human 
cancer cells [28], including breast cancer cells [29], indi-

cating that wnt1 functioned as a tumor promoter in breast 
cancer. Wnt/β-catenin signaling pathway was considered 
to be involved in regulating tumor development in various 
cancers, including breast cancer [30,31]. Meanwhile, accu-
mulating evidence illustrated that inhibition of Wnt/β-cat-
enin pathway could suppress breast cancer proliferation 
or promote apoptosis as well [32-35]. Cyclin D1 is a protein 
that in humans encoded by the CCND1 gene, and CCND1 
genetic locus is commonly amplified in many human 
tumors including breast cancer [36]. Moreover, cyclin D1 
overexpression was found in more than 50% of human 
breast cancers [37-38], and suppression of cyclin D1 could 
inhibit breast cancer cell proliferation but induce apopto-
sis as well [39]. Recently, a study pointed out that knock-
down of TPD52 could significantly decrease the expres-
sion level of cyclin D1 concerning cell apoptosis process 
[40]. According to our results, overexpressed miR-107 
could further reduce PTX induced decrease of the expres-
sion levels of TPD52, Wnt1, β-catenin and cyclinD1 may be 

Figure 8: Effect of miR-107 on the mRNA expression levels of TPD52, Wnt1, β-catenin and cyclin D1. (A) The mRNA expression level of TPD52 
in different groups; (B) The mRNA expression level of Wnt 1 in different groups; (C) The mRNA expression level of β-catenin in different 
groups; (D) The mRNA expression level of Cyclin D1 in different groups. *P<0.05, **P<0.01, PTX vs control; PTX + miR-107 vs PTX + NC; PTX + 
TPD52 + miR-107 vs PTX +miR-107. Control, un-treated cells; PTX, cells were exposed to PTX with the concentration of 0.1μg/ml; NC, miR-107 
mimics negative control-transfected cells; miR-107, miR-107 mimics-transfected cells; TPD52, tumor protein D52, cells transfected with 
pcDNA3.1-TPD52.
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targeting TPD52. Consistent with previous studies, we pro-
posed the conjecture that suppression of TPD52 by up-reg-
ulating miR-107 could inhibit or inactivate Wnt/β-catenin 
signaling pathway and the expression level cyclin D1.

According to previous studies, TPD52 could activate 
or regulate NF-κB, PI3K/AKT, Raf/MEK/ERK or JAK/STAT3 
signaling pathways concerning modulating cell prolifera-
tion and apoptosis [41,42]. However, whether or not other 
signal pathways beside the Wnt/β-catenin could regu-
late TPD52 remain to be further detected. Meanwhile, the 
underlying relationship and interaction between miR-107 
and TPD52 need to be further detected in the future.

To sum up, miR-107 could enhance PTX sensitivity in 
breast cancer cells may be targeting TPD52 through Wnt/
β-catenin signaling pathway. 
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