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cancer by sponging miR-125b-5p to modulate NLRC5
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Abstract: X-inactivation-specific transcript (XIST) is a long noncoding RNA (IncRNA) that functions as an indicator of
various human tumors, including those of breast cancer. This study was conducted to characterize a novel regula-
tory network involving XIST in breast cancer cells. The mRNAs of XIST, miR-125b-5p, and NOD-like receptor family
CARD domain containing 5 (NLRC5) in breast cancer cells and tissues were analyzed using quantitative real-time
polymerase chain reaction. Cell proliferation, apoptosis, migration, and invasion were separately detected via cell
counting kit-8, flow cytometry, and Transwell assays. The relationships between XIST, miR-125b-5p, and NLRC5
were predicted and then confirmed using the dual-luciferase reporter assay. NLRC5 protein expression was quanti-
tated using western blot assays. XIST was found to be overexpressed in breast cancer tissues and cells, which was
accompanied by miR-125b-5p downregulation and NLRC5 upregulation. XIST knockdown significantly repressed
cell proliferation, anti-apoptosis, migration, and invasion activities in breast cancer cells, and the loss of miR-125b-
5p had a similar effect. XIST was shown to sponge miR-125b-5p, which in turn targeted NLRC5. NLRC5, a breast
cancer promotor, is negatively regulated by miR-125b-5p. Moreover, the downregulation of NLRC5 induced by the
loss of XIST was significantly reversed by miR-125b-5p knockdown. In conclusion, the IncRNA XIST promotes the ma-
lignancy of breast cancer cells partly by competitively binding to miR-125b-5p, which then led to increased NLRC5

expression. Our study suggests that targeting XIST may be a possible treatment for breast cancer.
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Introduction

Breast cancer is one of the most common can-
cers that results in malignant tumors in women
[1]. Although the therapeutic strategies of sur-
gery, radiotherapy, and chemotherapy have im-
proved in the past years, the 5-year survival
rate is low, and the mortality rate of breast can-
cer patients is still high [2]. AlImost 500,000
people die of breast cancer every year, with
the disease affecting younger patients [3]. Th-
erefore, it is necessary to develop additional
evidence-based and rational comprehensive
treatments by identifying new biological indica-
tors that are related to the prognoses and diag-
noses of patients with breast cancer.

Long noncoding RNAs (IncRNAs) are key cis-
or trans-regulators of gene expression with
lengths exceeding 200 nucleotides. They play
roles in the pathological processes of human
carcinomas including breast cancer [4]. X-in-

activation-specific transcript (XIST), a novel
IncRNA located at the X-inactivation center,
may alter heterochromatin stability, leading to
changes in gene expression, thereby affecting
cancer progression [5]. XIST-induced chromo-
some inactivation is related to a selective dis-
advantage in fibrosarcoma cells [6]. Previous
studies have also reported that XIST overex-
pression is highly correlated with poorer prog-
noses in patients with various cancers, such as
breast cancer [7], pancreatic cancer [8], and
brain cancer [9]. However, the role that XIST
plays in breast cancer has not been fully eluci-
dated. A recent study revealed that numerous
microRNAs (miRNAs) were involved in tumor
progression as targets of IncRNAs [10]. Liu et
al. reported that the capacity for epithelial-
mesenchymal transition was inhibited by miR-
486-5p upregulation induced by the loss of
XIST in colorectal cancer cells [11]. Additional-
ly, miR-125b-5p was reported to be downregu-
lated in esophageal squamous cell carcinomas,


http://www.ajtr.org

LncRNA XIST promotes the progression of breast cancer

and it negatively regulates HMGA2 expression
[12]. However, the potential regulatory role of
miR-125b-5p and its association with XIST in
breast cancer have been rarely reported.

NOD-like receptor family CARD domain conta-
ining 5 (NLRC5) is involved in the body’s natu-
ral immune response and responses against
pathogen infection [13]. NLRC5 may induce
acute inflammatory or anti-inflammatory res-
ponses within a short period of time, as well as
long-term effects, which trigger an imbalance
in immune regulation [14] and may be related
to the development of cancer [15]. NLRC5 may
also play an important role in the development
of liver cancer [16]. Studies have shown that
the Wnt/B-catenin signaling pathway activates
target genes downstream to trigger the devel-
opment of liver cancer [17]. Given the impor-
tance of NLRC5 for cancer progression, it is
important to characterize its potential role in
breast cancer.

In the present study, we characterized XIST
expression in breast cancer cells and tissues,
as well as its functional roles in the cell prolif-
eration, anti-apoptosis activity, migration, and
invasion of breast cancer cells. In addition, the
relationships between XIST, miR-125b-5p, and
NLRC5 were elucidated to identify potential
molecular targets for breast cancer treatments
associated with the XIST/miR-125b-5p/NLRC5
axis.

Methods
Patients” samples collection

The experiments were approved by the Ethics
Committee of Shandong Provincial Hospital Af-
filiated to Shandong University. Fifty-four pair-
ed breast cancer tissues and adjacent non-tu-
mor tissues were collected from March, 2015
to May, 2019 in Shandong Provincial Hospital
Affiliated to Shandong University. The written
informed consent was obtained from every pa-
tient with breast cancer involved in our study
and tissues were immediately stored at -80°C.

Cell culture and transfection

Three breast cancer cell lines (MCF-7, MDA-
MB-231 and SKBR3 cells) and normal breast
epithelial cell line (MCF-10A cells) were obtain-
ed from the Cell Bank, China Academy of
Sciences (Shanghai, China) and incubated in
DMEM (Invitrogen, Carlsbad, CA, USA) including
10% fetal bovine serum (FBS; Invitrogen) in a
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humidified incubator at 37°C with 5% CO,,.
Vectors or oligonucleotides (including small in-
terference RNA (siRNA) against XIST (si-XIST),
has-miR-125b-5p mimic/inhibitor, pcDNA-NL-
RC5 vector and each matched controls) were
constructed by GenePharma (Shanghai, China)
and transfected into MCF-7 and MDA-MB-231
cells with Lipofectamine® 2000 reagent (In-
vitrogen). The specific transfection steps re-
ferred to the instruction manual. At 48 h post
transfection, cells were harvested for subse-
quent analyses.

Cell counting kit-8 assay

Cell proliferation was detected using cell count-
ing kit-8 assay (CCK-8; Dojindo, Kumamoto,
Japan). Briefly, transfected cells were seeded
into a 96-well plate at a density of 5x103%/well
in triplicate. At 24 h, 48 h and 72 h after incuba-
tion, cell proliferation was assessed according
to the manufacturer’s instructions. A micro-
plate reader (Bio-Rad) was used to measure
the optical density (OD value) at an absorbance
of 450 nm.

Flow cytometry assay

Annexin V-FITC apoptosis detection kit (Thermo
Fisher Scientific) was used to detect cell apop-
tosis. The cells were collected and the concen-
tration was adjusted to 1x10° cells/mL. 200 uL
cell suspension was used for assay and was
re-suspended in 300 pL binding buffer and
gently mixed with 5 yL Annexin V-FITC/PI for 15
min in the dark, the apoptosis of stained cells
was observed using a flow cytometer.

Transwell assay

Transwell assay was used to determine the abil-
ities of migration and invasion. 1x10° cells/100
uL/well were seeded into the upper chambers
for migration test or into the upper chamber
already coated with 10 yL Matrigel for invasion
test. After 48-h conventional incubation, tran-
swell chambers were taken out and the inner
cells were lightly wiped off and then put into a
new 24 well-plate with 4% paraformaldehyde
(600 pL). Until fixed for 5 min, cells were sta-
ined with 0.1% crystal violet for 10 min. Addi-
tionally, cells were calculated in five random
fields under an inverted microscope.

Dual-luciferase reporter assay

The sequence of XIST or NLRC5 was synthe-
sized and cloned into the pGL3 Dual-luciferase
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Figure 1. XIST expression was upregulated in breast cancer tissues and
cells. A. XIST expression levels in breast cancer tissues and matched normal
tissues were determined using qRT-PCR (n = 54). B. XIST expression levels
in breast cancer cells (MCF-7 and MDA-MB-231 cells) and breast epithelial
cells (MCF-10A cells) were also determined using gRT-PCR. **P < 0.01.

reporter vector (Promega, Madison, MI, USA).
The generated new reporter vectors were
named as pGL3-XIST-WT (wild-type of XIST),
pGL3-XIST-MUT (mutant-type of XIST), pGL3-
NLRC5-WT (wild-type of NLRC5), and pGL3-
NLRC5-MUT (mutant-type of NLRC5), respec-
tively. The pGL3-XIST-WT and pGL3-NLRC5-WT
contained the predicted binding sites of miR-
125b-5p. Above reporter vectors were co-
transfected into MCF-7 and MDA-MB-231 cells
with  miR-NC or miR-125b-5p mimic using
Lipofectamine® 2000. After 48 h, the relative
luciferase activity was detected using a dual-
luciferase reporter assay kit (Promega), nor-
malized to that of Renilla.

RNA isolation and quantitative reverse tran-
scription polymerase (QRT-PCR)

Total RNA was extracted with TRIZOL reagent
(Invitrogen) in accordance with the manufac-
turer’'s instructions, and then gRT-PCR was
performed with the SYBR Green PCR kit
(Takara, Otsu, Japan) following the manufac-
turer’s protocol. 22T method was used to cal-
culate the levels of XIST, miR-125b-5p and
NLRC5, normalized to U6 small nuclear RNA
(U6-snRNA) and housekeeping gene glyceral-
dehyde-3-phosphate dehydrogenase (GAPDH),
separately. The involved primer sequences
were as follows: XIST, forward 5-CTT GGA TGG
GTT GCC AGC TA-3’, reverse 5-TCA TGC CCC
ATC TCC ACC TA-3; miR-125b-5p, forward
5-CTC AGT CCC TGA GAC CCT AAC-3’, reverse
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5’-CAA GAG CCT AAC CCG TGG
AT-3’; NLRC5, forward 5-GCT
*x CGG CAA CAA GAA CCT GT-3;,
x reverse 5-GGT CCA AGG TCT
CGT TCC T-3’; GAPDH, forward
5-ACA ACT TTG GTA TCG TGG
AAG G-3, reverse 5-GCC ATC
ACG CCA CAG TTT C-3’; U6,
forward 5-CTC GCT TCG GCA
GCA CA-3’, reverse 5'-AAC GCT
TCA CGA ATT TGC GT-3.
P .
Western blot analysis
Proteins of tissues and cells
were lysed with the radioim-
munoprecipitation assay (RI-
PA) (Beyotime Biotech, Shang-
hai, China) and the concentra-
tion of the total proteins was
quantified by the bicinchoninic
acid (BCA) method using a
BCA-kit (Pierce Biotechnology, Inc., Rockford,
IL, USA). The proteins were then electro-trans-
ferred onto the polyvinylidene fluoride (PVDF)
membranes (Amersham Biosciences, Little
Chalfont, UK). The membranes were blocked
with 5% skimmed milk for 1 h at room temp-
erature. And then the membranes were incu-
bated with primary antibodies against NLRC5
or GAPDH at 4°C overnight. After they were
washed three times with PBST, the membran-
es were incubated with horseradish peroxi-
dase-labeled secondary antibody for 1 h at
37°C. The protein bands were visualized with
electrochemiluminescence (ECL; Pierce) and
quantified using Labworks™ Analaysis Soft-
ware 4.0 (Labworks, Upland, CA, USA).

Statistical analysis

All data were presented as mean + standard
deviation (SD) and analyzed using a profes-
sional SPSS software 20.0 (SPSS Inc., Chicago,
Ull, USA). Differences between two groups we-
re analyzed using student’s t-test and among
three or more groups were analyzed by one-
way ANOVA. P < 0.05 was considered statisti-
cally significant.

Results

XIST expression was upregulated in breast
cancer tissues and cell lines

Quantitative real-time polymerase chain reac-
tion (QRT-PCR) was performed to quantify the
expression of XIST in breast cancer tissues and
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matched adjacent normal tissues (n = 54). XIST
levels were significantly upregulated in breast
cancer tissues compared with levels in the
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adjacent normal tissues (Figure 1A, P < 0.01).
Moreover, qRT-PCR analysis also confirmed
that levels of XIST were higher in breast cancer
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Figure 3. XIST sponged miR-125b-5p in breast cancer cells. (A) The binding
site alignment of miR-125b-5p was predicted for XIST. (B) Luciferase activity
was measured using a dual-luciferase reporter assay in cells co-transfected
with pGL3-XIST-Wt or pGL3-XIST-Mut vectors and miR-NC or miR-125b-5p.
(C) The relationship between miR-125b-5p and XIST in breast cancer cells
was detected using gqRT-PCR. The relative expression of miR-125b-5p in
breast cancer cells (D) and tissues (E) (n = 54) was examined using qRT-
PCR. *P < 0.05; **P < 0.01.

Interfering with XIST expres-
sion arrested proliferation,
migration, and invasion, and
induced cell apoptosis in
breast cancer cells

Next, experiments were con-
ducted to identify the function
of XIST in breast cancer cells.
XIST expression was downreg-
ulated in breast cancer cells
transfected with the small
interfering-XIST vector (Figure
2A). In addition, cell prolifera-
tion was inhibited in MCF-7
and MDA-MB-231 cells when
XIST was suppressed (Figure
2B). Flow cytometry revealed
that cell apoptosis was in-
duced by the downregulation
of XIST (Figure 2C). Moreover,
cell migration and invasion
decreased after XIST knock-
down in MCF-7 and MDA-MB-
231 cells (Figure 2D and 2E).
Taken together, the results
showed that XIST may be a
potential target for breast
cancer treatment.

XIST sponged miR-125b-5p,
which was poorly expressed
in breast cancer

XIST was predicted to poten-
tially target miR-125b-5p (Fi-
gure 3A). A dual-luciferase
reporter assay was conducted
by separately co-transfecting
wild-type or mutant XIST (XIST-
WT and XIST-Mut, respective-
ly) with miR-NC or mature miR-
125b-5p into MCF-7 and MDA-
MB-231 cells. Luciferase ac-
tivity decreased significantly
in MCF-7 and MDA-MB-231
cells co-transfected with XIST-
WT and miR-125b-5p, but not
in the other groups (Figure

cell lines (MCF-7 and MDA-MB-231 cells) than 3B). Moreover, we further characterized the
in breast epithelial cells (MCF-10A cells) (Figure relationship between miR-125b-5p and XIST in
1B). The data suggest that XIST, as an onco- breast cancer cells by transfecting small inter-
gene in breast cancer, can be a potential pre- fering (si)-XIST. The expression of miR-125b-5p
dictor of breast cancer development. increased significantly with the loss of XIST in
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Figure 4. Anti-miR-125b-5p reversed the effect of XIST loss in MCF-7 and MDA-MB-231 cells. MCF-7 and MDA-
MB-231 cells transfected with si-NC, si-XIST, si-XIST+anti-miR-NC, or si-XIST+anti-miR-125b-5p were classified into
four groups. A. The miR-125b-5p expression was quantitated by using the quantitative real-time polymerase chain
reaction. B. Cell proliferation was examined using the CCK-8 assay. C. Flow cytometry was used to detect the apop-
tosis rate of cells. D and E. Analysis of cell migration and invasion was conducted using the Transwell assay. **P <

0.01.

MCF-7 and MDA-MB-231 cells (Figure 3C).
Decreased miR-125b-5p expression in breast
cancer cells and tissues was also observed
(Figure 3D and 3E). Overall, the results suggest
that miR-125b-5p may be a potential tumor
suppressor that is negatively regulated by XIST.

Downregulation of miR-125b-5p abolished
si-XIST-mediated repression of breast cancer
cells

The regulatory role of miR-125b-5p in XIST ex-
pression was further confirmed in MCF-7 and
MDA-MB-231 cells by transfecting si-XIST with
or without the anti-miR-125b-5p mimic. From
the gRT-PCR analysis, miR-125b-5p expres-
sion was significantly elevated in MCF-7 and
MDA-MB-231 cells with the loss of XIST, but
the result was abrogated by anti-miR-125b-5p
(Figure 4A). In addition, cell viability was inhib-
ited in MCF-7 and MDA-MB-231 cells by si-XIST,
whereas knockdown of miR-125b-5p coupled
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with XIST downregulation abolished the si-
XIST-mediated arrest of cell proliferation (Fi-
gure 4B). Flow cytometry revealed that anti-
miR-125b-5p reversed the apoptosis promoted
by XIST downregulation in MCF-7 and MDA-
MB-231 cells (Figure 4C).

In a similar manner, the migration and inva-
sion of breast cancer cells with XIST loss were
restored by the knockdown of miR-125b-5p
(Figure 4D and 4E). Taken together, the results
indicate that miR-125b-5p inhibition signifi-
cantly promotes cell proliferation, anti-apopto-
sis, migration, and invasion activities by target-
ing XIST in breast cancer cells.

The NLRC5 oncogene target was suppressed
by miR-125b-5p

As shown in Figure 5A, hsa-miR-125b-5p is
predicted to be bound to the 3’-UTR of NLRC5.
The wild-type and mutant NLRC5 reporter vec-

Am J Transl Res 2020;12(7):3501-3511
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Figure 5. NLRC5 is a novel target of miR-125b-5p in breast cancer cells. (A) The predicted potential binding sites of
miR-125b-5p in the 3’-UTR of NLRC5. (B) Luciferase activity was detected in MCF-7 and MDA-MB-231 cells trans-
fected with pGL3-NLRC5-3’-UTR-WT and pGL3-NLRC5-3’-UTR-Mut reporter vectors, along with miR-125b-5p or miR-
NC. (C) The western blot assay was used to characterize NLRC5 expression in MCF-7 and MDA-MB-231 cells with or
without miR-125b-5p. The protein levels of NLRC5 were determined in breast cancer cells and MCF-10A cells (D) as

well as in breast cancer tissues and paired normal tissues (E). *P < 0.05; **P < 0.01.

tors were named pGL3-NLRC5-3-UTR-WT and
pGL3-NLRC5-3-UTR-Mut, respectively, and th-
ese vectors were transfected into MCF-7 and
MDA-MB-231 cells, along with miR-NC or the
miR-125b-5p mimic to characterize the binding
of miR-125b-5p to NLRC5. Luciferase activity
decreased significantly in cells treated with
NLRC5-WT and miR-125b-5p compared with
cells treated with miR-NC or NLRC5-Mut (Figure
5B). Accordingly, western blot analysis reveal-
ed that miR-125b-5p overexpression effective-
ly repressed NLRC5 expression in MCF-7 and
MDA-MB-231 cells (Figure 5C). Also, the ex-
pression of NLRC5 was higher in breast cancer
cells (MCF-7 and MDA-MB-231 cells) than in
breast epithelial cells (MCF-10A cells) (Figure
5D). Moreover, NLRC5 protein expression was
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upregulated in breast cancer tissues compar-
ed to expression levels in paired normal tis-
sues. Overall, our results indicate that NLRC5
expression may be directly repressed by miR-
125b-5p.

Overexpression of NLRC5 reversed
miR-125b-5p-mediated effects on breast can-
cer cells

To determine whether miR-125b-5p is a tumor
inhibitor that targets NLRC5, we divided MCF-7
and MDA-MB-231 cells into five groups each:
control, miR-NC, miR-125b-5p, miR-125b-5p+
vector, and miR-125b-5p+NLRC5. NLRC5 ex-
pression decreased significantly in the miR-
125b-5p group compared to the miR-NC group,
whereas NLRC5 expression increased in the

Am J Transl Res 2020;12(7):3501-3511
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Figure 6. NLRC5 was negatively correlated with miR-125b-5p in breast cancer cells. MCF-7 and MDA-MB-231 cells
were transfected with miR-NC, miR-125b-5p, miR-125b-5p+vector, or miR-125b-5p+NLRC5 vector (four groups per
cell type). (A) The western blot assay was used to detect NLRC5 expression in transfected cells. (B) The CCK-8 assay
was used to measure cell proliferation. (C) Flow cytometry was performed to detect cell apoptosis in transfected
cells. Migration (D) and invasion (E) activities in MCF-7 and MDA-MB-231 cells were assessed using the Transwell

assay. *P < 0.05; **P < 0.01.

miR-125b-5p+NLRC5 group compared to the
miR-125b-5p+vector group, in both MCF-7 and
MDA-MB-231 cells, based on western blot
(Figure 6A). Moreover, miR-125b-5p repressed
cell proliferation (Figure 6B) and induced cell
apoptosis (Figure 6C), according to the Cell
Counting Kit-8 assay and flow cytometry,
respectively. Interestingly, the effects might
have been partially inhibited by NLRC5 overex-
pression in MCF-7 and MDA-MB-231 cells. In
addition, cell migration and invasion were sup-
pressed in the miR-125b-5p group, but the
opposite result was observed in the miR-125b-
5p+NLRC5 group, as determined using the
Transwell assay (Figure 6D and 6E). In summa-
ry, the results indicate that NLRC5 may pro-
mote the progression of breast cancer cells
and that NLRC5 binds directly to miR-125b-5p.

XIST downregulation suppressed NLRC5 ex-
pression as miR-126b-5p was not sponged

We further characterized the potential relation-
ships between XIST, miR-125b-5p, and NLRC5
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in breast cancer cells. NLRC5 mRNA and pro-
tein were found in MCF-7 and MDA-MB-231
cells with si-XIST, and the suppression of miR-
125b-5p produced similar results (Figure 7).
The above results indicate that XIST downregu-
lation inhibits NLRC5 expression as miR-125b-
5p does not get sponged in breast cancer cells.

Discussion

In this study, we identified the IncRNA XIST as a
novel predictor of breast cancer. We found that
XIST was significantly upregulated in breast
cancer tissues and cell lines. In addition, silenc-
ing the XIST gene slowed down cell prolifera-
tion, as well as weakened the anti-apoptosis,
migration, and invasion abilities of breast can-
cer cells, which further confirms the promotion-
al role XIST plays in breast cancer.

Recently, both miRNA and IncRNA have been
shown to be key gene expression regulatory
molecules that play important roles in tumori-
genesis [18] and are closely correlated. The
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Figure 7. The loss of XIST induced NLRC5 repression as XIST usually binds to
miR-125b-5p in breast cancer cells. A. NLRC5 expression was quantified us-
ing qRT-PCR at 48 h after si-NC, si-XIST, si-XIST+anti-miR-NC, or si-XIST+anti-
miR-125b-5p were transfected into MCF-7 and MDA-MB-231 cells. B. Pro-
tein expression levels of NLRC5 in the transfected cells were determined
using the western blot assay. *P < 0.05; **P < 0.01.

NLRC5 has been reported to
play a pivotal role in the etiol-
ogy of many cancers [21].
NLRC5 expression is elevated
in hepatocellular carcinoma
(HCC), and NLRC5 knockdown
was reported to significantly
suppress HCC cell prolifera-
tion, migration, and invasion
as well as arrest cells at the
GO/G1 phase. Moreover, NL-
RC5 overexpression promoted
HCC cell proliferation, migra-
tion, and invasion [22]. It has
also been reported that NL-
RC5 is widely expressed in
gastric cancer tissues and is
involved in invasion and me-
tastasis in gastric cancer [23].
We found that hsa-miR-125b-
5p is bound to the 3-UTR of
NLRC5, and NLRC5 was weak-
ly expressed in breast cancer
cells with upregulated miR-
125b-5p expression. Notably,
NLRC5 was strongly express-
ed in breast cancer cells and
tissues. Furthermore, the re-
sults of our rescue experi-
ments revealed that the up-
regulation of NLRC5 rever-
sed the inhibitory effect of
miR-125b-5p overexpression
on proliferation, anti-apopto-
sis activity, and metastasis in
breast cancer cells. Mech-
anistically, NLRC5 expression

IncRNA can act as a miRNA sponge, thus inhib- was upregulated in cells treated with si-XIST,
iting miRNA activity and affecting the develop- and the loss of miR-125b-5p had a similar
ment of tumors [19]. It has been suggested effect. Thus, the results showed that silencing
that miRNAs are closely associated with XIST XIST downregulated NLRC5 expression as XIST
[20]. Using online software, we showed that normally sponges miR-125b-5p in breast can-
miR-125b-5p, a target of XIST, was minimally cer cells. Due to practical limitations, we will
expressed in breast cancer cells and tissues. conduct related in vivo experiments in the
When si-XIST was transfected into breast can- future.

cer cells, it induced the upregulation of miR-

125b-5p, thereby arresting breast cancer Both XIST (a IncRNA) and NLRC5 are overex-
growth and metastasis. Conversely, downregu- pressed, and miR-125b-5p is downregulated,
lating miR-125b-5p expression abolished the in breast cancer tissues and cells. XIST sup-
effect induced by the loss of XIST. These data pression decreased cell growth, cell metasta-
indicate that XIST promotes breast cancer pro- sis, and anti-apoptosis activity. Both XIST and
gression by directly affecting miR-125b-5p NLRC5 contain binding sites for miR-125b-5p,
expression. as initially predicted in our study. Decreasing
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XIST levels increased miR-125b-5p expression,
and the upregulation of miR-125b-5p produ-
ced similar inhibitory effects on breast cancer
cells as that mediated by the loss of XIST.
Additionally, miR-125b-5p negatively regulates
NLRC5 and reverses the NLRC5 expression
induced by XIST in breast cancer cells. Based
on our results, there is strong evidence that
the XIST/miR-125b-5p/NLRC5 network can be
a therapeutic target for breast cancer.
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