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Abstract: MicroRNAs (miRNAs) play important roles in diverse biological processes and are
emerging as key regulators of tumorigenesis and tumor progression. Among the differentially
expressed miRNAs in breast cancer, miR-125b was revealed to be deregulated and associated
with poor prognosis and chemoresistance in triple-negative breast cancer (TNBC), but the mecha-
nism is still unknown. In our study, we showed downregulated expression of miR-125b in TNBC
tissues and decreased migration and invasion in miR-125b-expressing HsS78T cells. MAP2K7
was then detected to be a novel target of miR-125b, and downregulation of MAP2K7 by miR-
125b was similar to transient knockdown of MAP2K7 which hindered epithelial-mesenchymal
transition (EMT) of Hs578T cells. Upregulation of MAP2K7 in miR-125b-overexpressing
Hs578T cells partly rescued the migration and invasion suppression of miR-125b. Furthermore,
MAP2K7 was overexpressed in TNBC samples compared with normal tissues and negatively
correlated with miR-125b expression. In light of these findings, miR-125b emerged as a tumor
suppressor in TNBC by targeting MAP2K7 to inhibit EMT.
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Introduction

Breast cancer is the most common type of cancer in women worldwide.! Approximately,
1.2 million new cases and 465,000 deaths occur each year, accounting for 23% of
total cancer cases and 14% of cancer deaths, and its incidence is increasing in many
countries including the People’s Republic of China.>? Importantly, triple-negative
breast cancer (TNBC) is the most invasive and aggressive among the breast cancer
subtypes.* TNBC is typically of the histological ductal type, characterized by a lack
of expression of a-estrogen, progesterone, and HER2 receptors; high mitotic rate;
increased lymphocytic infiltrate; and high grade and large tumor size.>® In addition,
TNBC patients commonly present with early visceral metastases and have lymph
node involvement at the time of diagnosis. Approximately 15% of TNBC patients will
develop brain metastases while autopsy studies report a rate of 30%.¢ So far, there is
no clinical therapy specific for patients with TNBC.* Therefore, identifying biological
markers of TNBC progression could be meaningful for the prevention of breast cancer
metastasis and providing new therapeutic strategies for the disease.

MicroRNAs (miRNAs) are a class of endogenous noncoding single-stranded
RNAs ~22 nucleotides (nt) in length, which regulate amounts of protein expressed from
coding RNAs by translational repression or by cleavage of the target mRNA due to base
pairing with the 3’-untranslated region (UTR).” miRNAs have been linked to essential
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physiologic processes such as proliferation, differentiation,
and apoptosis, and to several diseases including cancer.” '
Over recent years, miRNA expression studies, especially
large-scale profiling, have provided evidence that the aberrant
expression of miRNA is associated with human breast cancer.!!
Among the differentially expressed miRNAs in breast cancer,
miR-125b was revealed to be deregulated, which is associated
with poor prognosis and chemoresistance in TNBC,'? but the
mechanism involved was not clear, so our study focused on
determining the effect of miR-125b on TNBC.

The human genome may contain up to 1,000 miRNAs,
and 30% of human mRNAs are predicted to be targets of
miRNAs." In our study, we identified MAP2K?7 as the main
target of miR-125b. MAP2K7, also known as MKK7, and
MKKH4 are kinases that are implicated in the activation of the
c-Jun NH_-terminal kinase (JNK) group of MAPK." They
play a nonredundant role in the dual phosphorylation of INK
at Thr183 and Tyr185 (P-JNK).!> MKK4 also activates p38,
whereas MAP2K7 specifically activates JNK which, in turn,
activates substrates such as transcription factors or proapop-
totic proteins.'¢ Moreover, various studies have demonstrated
that MAP2K7 is indispensable for INK activation.’

In the present study, downregulation of miR-125b was
found in TNBC tissues, so we investigated whether miR-125b
may be involved in the inhibition of epithelial-mesenchymal
transition (EMT) in TNBC cells. We looked for unknown
target genes of miR-125b and identified MAP2K7 as a novel
target which reversed the inhibitory effect of miR-125b
on the EMT of TNBC cells. In addition, MAP2K7 was
upregulated in TNBC specimens and negatively correlated
with miR-125b expression.

Materials and methods

Clinical specimens

TNBC and adjacent normal breast tissues were anonymously
collected from Affiliated Hospital of Hangzhou Normal
University. Written informed consent was obtained from each
patient. All of the procedures performed in this study were
approved by the Ethics Committee of Affiliated Hospital of
Hangzhou Normal University.

Cell culture

HEK-293T and TNBC cell line Hs578T were purchased
from Chinese Academy of Science Cell Bank (Shanghai,
People’s Republic of China). HEK-293T and Hs578T were
cultured in Dulbecco’s Modified Eagle’s Medium (DMEM,;
HyClone, Logan, UT, USA) with 10% fetal bovine serum
(FBS). All media contained 1% penicillin/streptomycin.
All cell lines were incubated at 37°C with 5% CO,.

Plasmid construction

The open reading frame of MAP2K?7 gene without 3’-UTR
was amplified by polymerase chain reaction (PCR) using the
following primers: MAP2K7 Forward (Xhol I): 5’-CTACTC
GAGGCAGTGCGGTGTTTGTCTG-3, Reverse (Bam HI):
5’-CTAGGATCCCCCCACTCTCTGTCCTCAGT-3’, and
then cloned into the pcDNA3.1(—) vector; the recombinant
plasmid was named MAP2K7-pcDNA3.1(-).

Transfection

For miRNA and siRNA, cells were seeded at ~50% conflu-
ence into six-well plate and transiently transfected with
miR-125b or scrambled miRNA/siMAP2K7 or scrambled
siRNA (GenePharma Co., Ltd, Shanghai, People’s Republic
of China) to a final concentration of 50 nM using 3 UL
Lipofectamine 2000 transfection reagent (Thermo Fisher
Scientific, Waltham, MA, USA, USA) following the manu-
facturer’s instruction.

For plasmid, cells were seeded at ~80% confluence
into six-well plate and transfected with 2 ug MAP2K7-
pcDNA3.1(-) or pcDNA3.1(-) using 4 uL Lipofectamine
2000 transfection reagent.

Dual luciferase assay

The human MAP2K7 3’-UTR target site was amplified
by PCR using the following primers: MAP2K7-3’'UTR
F: 5-CCGCTCGAGCGATCAGAGTCGCTGTTCATT-3,
R:5-ATAAGAATGCGGCCGCCACCACAAGCAGCTAA
TCG-3" and cloned downstream of'the Renilla luciferase gene
in psiCHECK-2 vector (Promega Corporation, Fitchburg,
WI, USA), which also contains Firefly luciferase gene that
can be used as a reference.

The dual luciferase experiment was performed in HEK-
293T cells. HEK-293T cells were cultured in six-well plates
at 80% confluence and cotransfected with 2 pg constructed
plasmid together with 70 nM miR-125b mimics or a
scrambled miRNA using 4 uL Lipofectamine 2000 reagent
according to the manufacturer’s protocol. Cells were lysed
and assayed for luciferase activity at 48 hours after transfec-
tion using a Dual-Luciferase Assay kit (E1910; Promega).
Changes in the expression of Renilla luciferase were normal-
ized relative to Firefly luciferase.

RNA isolation, reverse transcription,

and quantitative real-time PCR

Total RNA from patient tissue samples and cell lines was
extracted by TRIzol according to the manufacturer’s protocol
(Thermo Fisher Scientific). The concentration of all RNA
samples was quantified using NanoDrop 1000 (Thermo
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Fisher Scientific). The expression of mature miRNAs was
assayed using a MicroRNA Reverse Transcription Kit
(Promega). Briefly, 12 uL of a mixture containing 1 pug
RNA and diethyl pyrocarbonate-treated H,O was held at
65°C for 3 minutes and then put on ice immediately. Then,
4 uL of 5X buffer, 0.5 UL reverse transcriptase extract from
Moloney Murine Leukemia Virus, 0.5 pL RNasin, 2 uL
deoxy-ribonucleoside triphosphates, 0.5 uL specific stem-
loop reverse transcription (RT) primer, and 0.5 uL. U6 RT
were added into the mixture. The reaction mixtures (20 pL)
were incubated as follows: 20°C for 10 minutes, 42°C for
50 minutes, 75°C for 5 minutes, and held at 4°C.

Reverse transcription of miR-125b or endogenous con-
trol of the small nuclear U6 was performed by using total
RNA with stem-loop RT-specific primers, and the sequences
were as follows: miR-125b: 5-CTCAACTGGTGTCG
TGGAGTCGGCAATTCAGTTGAGTCACAAGTT-3’;
U6: 5-CGCTTCACGAATTTGCGTGTCAT-3’. Reverse
transcription of MAP2K7 was performed using a PrimeScript
RT Reagent Kit (RR037A; Takara Bio Inc., Otsu, Japan)
according to the manufacturer’s protocol.

The expression of MAP2K7 mRNA and mature miR-
125b was determined by quantitative real-time PCR
(qPCR) using KAPA SYBR FAST Universal qPCR Kit
(KK4601; Kapa Biosystems, Wilmington, MA, USA)
according to the manufacturer’s protocol, and 18S and
U6 were taken as internal controls for MAP2K7 and miR-
125b, respectively. The primer sequences were as follows:
MAP2K7 F: 5"-ATGACAGTGGCGATTGTGAAGG-3’,
R: 5-CAGGATGTTGGAGGGCTTGAC-3"; 18S
F:5-CAGCCACCCGAGATTGAGCA-3,R: 5-TAGTAGC
GACGGGCGGTGTG-3’; miR-125b F: 5-GCUCCCUGA
GACCCUAAC-3’,R: 5-CAGTGCAGGGTCCGAGGT-3;
U6 F: 5-CTCGCTTCGGCAGCACATATACT-3,
R: 5’-ACGCTTCACGAATTTGCGTGTC-3". To calculate
the expression of miR-125b and MAP2K7, 272*“T method
was used and each sample was run in triplicate.

Western blot

Cells were harvested in phosphate-buffered saline (PBS) and
centrifuged for 1 minute at 13,000 rpm. The pellet was resus-
pended in 100 UL of lysis buffer (radio-immunoprecipitation
assay [Beyotime, Shanghai, People’s Republic of China],
Cocktail, and phenylmethanesulfonyl fluoride [Hoffman-La
Roche Ltd., Basel, Switzerland]) and incubated for 30 minutes
on ice. The lysate was centrifuged for 10 minutes at
12,000 rpm at 4°C. The protein amount was determined
using the bovine serum albumin (BSA) kit (Beyotime).
For immunoblotting, the following antibodies were

used: anti-MAP2K7 (55030-1-Ap; Proteintech, Rosemont,
IL, USA), anti-E-cadherin (ab1416; Abcam, Cambridge,
UK), anti-N-cadherin (4061; cell signaling technology),
and anti-GAPDH (AP0063; Bioworld Technology, St Louis
Park, MN, USA). Bound antibodies were detected by using
peroxidase-labeled secondary antibodies (Proteintech) and
immunoblotting and enhanced chemiluminescence detection
reagents from Thermo Fisher Scientific.

Wound healing assay

Migration of transfected Hs578T cells was detected by
a wound healing assay. Six-well plates were used in this
experiment and each well was seeded with transfected cells to
90% confluence. Cells were maintained at normal conditions
for 12 hours to permit cell adhesion, and a scratch was made
manually by scraping the cell monolayer with 200 UL pipette
tip. Then, the concentration of FBS in the cell culture medium
was changed from 10% to 1% immediately. Cells in each well
were captured under a microscope at different time points.
All the scratch assays were performed in quadruplicate.

Transwell assay

For transwell invasion assay, the matrigel (BD, Franklin
Lakes, NJ, USA) was diluted 1:4 with serum-free medium,
and the membrane was coated with matrigel to form a
matrix barrier. Then, 5x10* cells were suspended in 200 uL
serum-free medium with 0.1% BSA and placed in the upper
chamber. In each lower chamber, 500 uL medium with 15%
FBS was added. For migration assay, the cells were incubated
for 24 hours, and for invasion assay, the cells were incubated
for 48 hours. Cells that had migrated or invaded through the
pores were fixed with 95% ethyl alcohol for 15 minutes and
stained with 0.1% crystal violet for 15 minutes. The cells
were then photographed and counted under a microscope.

Immunohistochemistry

The MAP2K?7 protein was studied by immunohistochem-
istry (IHC). Paraffin-embedded, formalin-fixed tissue was
cut into 4 wm sections, placed on polylysine-coated slides,
deparaffinized in xylene, and rehydrated through a graded
ethanol series. Endogenous peroxidase activity was quenched
in 3% hydrogen peroxide, and the tissue was subjected to
antigen retrieval treatment by boiling slides for 10 minutes
at a high pressure in improved citrate antigen retrieval solu-
tion (Beyotime, pH 6.0). The sections were incubated at 4°C
overnight with the MAP2K7 antibody (sc-25288; Santa Cruz
Biotechnology Inc., Dallas, TX, USA). The immunostaining
procedure was performed with the ChemMate DAKO
EnVision Detection Peroxidase/DAB kit (Dako Denmark
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A/S, Glostrup, Denmark), which resulted in a brown-colored
precipitate at the antigen site. Subsequently, the sections
were counterstained with hematoxylin—eosin, dehydrated,
hyalinized, and sealed.

Statistical analyses

Statistical analyses were performed using SPSS version 21.0
(SPSS Inc., Chicago, IL, USA). All data were presented as the
mean * standard deviation. Values of P<<0.05, P<<0.01, and
P<0.001 were considered to be statistically significant.

Results
miR-125b is downregulated in TNBC

specimens

It has been demonstrated that miR-125b is critically involved
in the progression of human cancer. To determine whether
miR-125b plays a pivotal role in TNBC, we measured the
expression of miR-125b in 23 pairs of clinical specimens.
Our results revealed that miR-125b was significantly down-
regulated in 19 TNBC tissues (83% of total) compared with
their corresponding normal tissues (Figure 1), indicating
that downregulation of miR-125b is associated with TNBC
development and progression.

miR-125b decreases migration and
invasion of TNBC cells

To investigate the biological effect of miR-125b in TNBC
cells, miR-125b precursor was transfected into Hs578T cells,
which showed strong migration and invasion abilities, to
increase the level of ectopic miR-125b (Figure 2A). We dem-
onstrated that miR-125b not only decreased cell migration
(Figure 2B and C) but also led to slow invasion (Figure 2D).

A 9.0

8.5
8.0

T/N

These data suggest that miR-125b is an important tumor
suppressor, which exerts its function by inhibiting migration
and invasion of TNBC cells.

miR-125b targets MAP2K7 and inhibits EMT

In order to find out the mechanism of action of miR-125b
on TNBC cells, TargetScan, PicTar, and miRanda were
used for possible targets and MAP2K7 was considered to
be the putative target of miR-125b (Figure 3A). To verify
that miR-125b targets MAP2K7, the full-length MAP2K7
3’-UTR was cloned after Renilla luciferase reporter gene
into psiCHECK-2, which also constitutively expresses the
Firefly luciferase gene as an internal control. A significant
decrease in the Rluc/Fluc ratio was found when cotransfect-
ing with miR-125b but not with the negative control group
(NC) (Figure 3B). qPCR demonstrated that upregulation
of miR-125b notably reduced the expression of target gene
(MAP2K7) and mesenchymal markers (N-cadherin, vimentin,
and fibronectin), but enhanced the expression of epithelial
marker E-cadherin (Figure 3C). Furthermore, Western
blot also showed decreased MAP2K7 and N-cadherin, and
increased E-cadherin (Figure 3D) expression, suggesting
that miR-125b hinders EMT through targeting to MAP2K7
3’-UTR and inhibiting its expression.

MAP2K7 depletion mimics the effect of
miR-125b

To verify the effect of MAP2K7 on TNBC cells, we knocked
down the endogenous expression level of MAP2K7 in
Hs578T cells using siRNA. Downregulation of MAP2K7
resulted in less migration and invasion compared with the
NC group (Figure 4A—C), indicating MAP2K?7 is associated

[ Underexpression (T/N <0.5 fold)

miR-125b (n=23)

Figure | miR-125b is downregulated in TNBC tissues.

[ Overexpression (T/N 22 fold)
Unchanged (0.5< T/N <2)

Notes: (A) The figure shows fold changes of the relative expression of miR-125b (T/N). miR-125b expression in TNBC samples (T, n=23) and adjacent breast cancer tissues
(N, n=23) was analyzed by qPCR. U6 served as an internal control. The value of each sample was calculated as 244t 2-(CemiR-1256-CtU) The relative expression of miR-125b showed
underexpression (T/N =0.5 fold) in 19 of the TNBC tissues. (B) The figure shows the distribution of miR-125b expression in clinical specimens. miR-125b relative expression
showed underexpression (T/N =0.5 fold) in 83% of the TNBC tissues, overexpression (T/N =2 fold) in 4% of the TNBC tissues, and was unchanged (0.5< T/N <2) in others.
Vertical dotted line in (A) stands for separatrix (T/N=0.5). Nineteen pairs had a ratio below 0.5-fold (right of the vertical dotted line), and the others had a ratio above 0.5-fold
(left of the vertical dotted line).

Abbreviations: TNBC, triple-negative breast cancer; qPCR, quantitative real-time polymerase chain reaction.
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Figure 2 miR-125b suppresses migration and invasion of TNBC cells.
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Notes: (A) The figure shows miR-125b relative expression in Hs578T cells expressing miR-125b. U6 was used as an internal control. The value of each sample was calculated
as 2722 and Student’s t-test was used. Data were present as mean * SD, n=3, and ***P<0.001 vs control group (NC). (B) Wound healing assay was used to detect the
motility in Hs578T cells expressing miR-125b. Movement of Hs578T cells into the wound was shown for mimics-transfected and untransfected cells. Representative images
(x50) at 0, 24, and 48 hours are given. (C) Shows transwell migration assay. miR-125b overexpression and control-transfected Hs578T cells plated on the transwell migration
chambers were allowed to migrate through 8 um pores for 24 hours. A total of three membranes were used for each sample. Representative images (x200) are given above
the graph. Student’s t-test was used with ***P<<0.001. (D) Shows transwell invasion assay. miR-125b overexpression and control-transfected Hs578T cells were allowed to
invade through 8 um pores for 36 hours. A total of three membranes were used for each sample. Representative images (x200) are given above the graph. Student’s t-test

was used with **P<0.001.

Abbreviations: TNBC, triple-negative breast cancer; SD, standard deviation; h, hours; NC, negative control.

with migration and invasion of TNBC cells. Moreover,
MAP2K7 depletion led to increased expression of E-cadherin
and decreased expression of N-cadherin, vimentin, and
fibronectin, which was consistent with the results obtained
in the Western blot (Figure 4D and E) analyses. These data
suggest that MAP2K7 depletion inhibits EMT, which mimics
the effect of miR-125b.

MAP2K7 overexpression partly rescues
the EMT suppression of miR-125b

To further determine the function of MAP2K7 on TNBC cells,
the overexpression plasmid MAP2K7-pcDNA3.1(—) was con-
structed and cotransfected with miR-125b into Hs578T cells.

The results showed that overexpression of MAP2K7 in miR-
125b-expressing Hs578T cells partly rescued the migration
and invasion inhibited by miR-125b (Figure 5A and B).
Moreover, the expression of E-cadherin, N-cadherin, vimen-
tin, and fibronectin in MAP2K7-overexpressing Hs578T cells
was consistent with NC group but significantly differed from
miR-125b-expressing cells (Figure 5C and D), indicating that
MAP2K?7 partly reversed the effect of miR-125b.

MAP2K7 expression is associated with
TNBC

We examined the expression of MAP2K7 in TNBC and normal
tissues using IHC. We found that MAP2K7 is overexpressed
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Abbreviations: EMT, epithelial-mesenchymal transition; UTR, 3’-untranslated region; SD, standard deviation; E-cad, E-cadherin; N-cad, N-cadherin; VIM, vimentin;
FNI, fibronectin.
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Figure 6 The correlation between MAP2K7 and miR-125b in TNBC specimens.
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Notes: (A) Shows the expression of MAP2K7 in clinical specimens by immunohistochemistry. Representative IHC photos (200x) of MAP2K7 expression in normal and
TNBC specimens are presented. MAP2K7 staining was mainly localized within the cytoplasm of cells in the form of yellow brown granules. All sections were counterstained
with hematoxylin and eosin. (B) Shows negative correlation between the expression of miR-125b and MAP2K7 in 23 TNBC samples (r’=0.2465; P<<0.05). The relative
expression of miR-125b and MAP2K7 was quantified using gPCR and normalized by U6 or 18S.

Abbreviations: TNBC, triple-negative breast cancer; IHC, immunohistochemistry; qPCR, quantitative polymerase chain reaction; N, normal; T, tumor.

in cytoplasm of TNBC cells but scarcely expressed in normal
breast tissues (Figure 6A). We further analyzed the expression
of MAP2K7 and miR-125b in clinical specimens with Pearson
correlation analysis which showed an inverse correlation
between them (Figure 6B; 72=0.2465, P<<0.05).

Discussion
TNBCs have an increased propensity to metastasize, and the
majority of deaths from this disease are a result of distant
disease. EMT has become the focus of research into the
metastatic process. Over the last 10 years, there have been
multiple studies identifying miRNA changes associated with
TNBC. Emerging evidence indicates that miR-125b acts as
a double-faced gene expression regulator, described both
as a tumor suppressor and an oncogene in multiple cancer
types.'820 Its expression was found to be downregulated in
a variety of solid cancers, including lung cancer, hepatic
cancer, thyroid cancer, ovarian cancer, cervical cancer, mela-
noma, and neuroblastoma, but upregulated in gastric and pan-
creatic cancers.'® Previous research showed that miR-125b
was downregulated and associated with poor prognosis and
chemoresistance in TNBC,?! but the mechanism involved is
still unknown, so our study focused on determining the effect
of miR-125b on TNBC. In our study, we chose 23 pairs of
TNBC tissues for study and indicated that 19 of 23 TNBC
samples showed downregulated miR-125b compared with
corresponding normal tissues, suggesting that miR-125b
plays an important role in TNBC. Then, functional research
of miR-125b was conducted, which confirmed that miR-125b
inhibited EMT of Hs578T cells in vitro.

As a result of the potential of one miRNA to target
multiple gene transcripts, many targets have been identified to

participate in the process of breast cancer which is modulated
by miR-125b. miR-125b conferred chemoresistant phenotype
by targeting Mcl-1 or Bakl,*** controlled clinically relevant
cancer features by inhibiting EPO and EPOR,'® and regu-
lated migration and invasion through binding with MMP13
or ARID3B.** Although the molecular mechanism of EMT
suppression caused by miR-125b in the Hs578T cells was
still unclear in our study, we speculate that miR-125b can
target MAP2K7 to regulate EMT by using computational
tools for miRNA target prediction, which was confirmed by
dual luciferase assay.

We further investigated whether the effect of miR-125b
on EMT was MAP2K7-dependent through knockdown of
MAP2K?7 or rescue of MAP2K7 in miR-125b-expressing
cells. Our data showed that knockdown of MAP2K7 mimics
the effects of miR-125b overexpression which leads to the
EMT inhibition in Hs578T cells. Furthermore, MAP2K7
overexpression reversed the inhibitory effect of miR-125b
on migration and invasion of Hs578T cells. In order to seek
the clinical relevance, we also evaluated the expression level
of MAP2K?7 in TNBC tissues and found that its expression
is upregulated in TNBC and negatively correlated with the
level of miR-125b.

Two MAPK kinases (MKK4 and MKK?7) can activate
the JNK group of MAPK in vitro. JNK is phosphorylated
preferentially on Tyr by MKK4 and on Thr by MKK?7."7
MAP2K?7 is able to specifically activate the JNK path-
way without affecting ERK and p38 activities.'*!® This
selectivity differs from that of MKK4, which is capable
of activating the JNK and p38 subgroups.?” MAP2K7, as
well as its downstream kinase JNK, is reported to play a
context-dependent and cell type-specific role in cancer
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development.” Previous researches indicated that high level
of MAP2K?7 is observed in colon, hepatocellular, and breast
cancers.?’ Activated MAP2K7 enhanced the proliferation,
metastasis, and progress of cancer.””* Moreover, it was
associated with DNA damage response scenery.*® Specifi-
cally, MAP2K7 was demonstrated to significantly delay
the onset of early-stage tumors, as well as to impede the
progression of malignancy in mouse models of lung and
mammary cancer driven by KRasG12D and NeuT overex-
pression, respectively.’® As the downstream of MAP2K?7,
JNK expression in tumor cells integrates stromal signals
to promote tumor cell invasion. Once tumor cells enter the
bloodstream, JNKSs increase circulating tumor cell (CTC)
survival and homing to tissues. By promoting fibrosis,
JNKs improve CTC attachment to the endothelium. Once
anchored, JNKs stimulate EMT to facilitate tumor cell
extravasation and enhance the secretion of endothelial
barrier disrupters.’! So we speculate that miR-125b sup-
pressed EMT through JNK pathway which was modulated
by MAP2K7 activation. In future, the potential importance
of the MAP2K7-JNK cascade for the prevention of EMT
in TNBC will be evaluated.

Conclusion

In conclusion, this study identifies miR-125b as a novel
potential tumor suppressor in TNBC by targeting MAP2K7,
which is the upstream activator of INK. However, the poten-
tial importance of the MAP2K7-JNK cascade in miR-125b-
mediated EMT in TNBC cells remains to be clarified. Thus,
much more work is still required to determine its detailed
functional mechanisms in TNBC and the potentiality of
miR-125b as a therapeutic target for TNBC.
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