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Objective: This study set out to probe into the effects of long non-coding RNA (LncRNA)

differentiation antagonizing non-protein coding RNA (DANCR) on apoptosis and autophagy

of breast cancer (BC) cells.

Methods: The expression levels of DANCR, miR-758-3p and paired box 6 (PAX6) in BC

tissues and cell lines were detected. The transcription and protein levels of PAX6, apoptosis-

related factors (caspase-3, caspase-9, Bax/Bcl-2), and autophagy-related factors (LC3B,

Atg5, Beclin-1) in BC cells were detected. The cell proliferation, apoptosis, autophagy and

the regulatory relationship between genes and target genes were analyzed.

Results: DANCR and PAX6 were up-regulated in BC tissues and cell lines, while miR-758-

3p was opposite. Down-regulating DANCR inhibited the malignant proliferation of BC cells

and also promoted apoptosis and autophagy, which showed that caspase-3, caspase-9, Bax/

Bcl-2, LC3B, Atg5 transcription and protein levels increased, while Beclin-1 transcription

and protein levels decreased. DANCR regulated miR-758-3p in a targeted manner, and its

over-expression could weaken the anti-cancer effect of miR-758-3p on BC cells. In addition,

miR-758-3p also directly targeted PAX6, and knocking down its expression could weaken

the inhibitory effect of down-regulating PAK6 on BC cell apoptosis and autophagy. We also

found that DANCR acted as a competitive endogenous RNA sponge miR-758-3p, thus

regulating the PAX6 expression.

Conclusion: DANCR-miR-758-3p-PAX6 molecular network plays a key regulatory role

in BC cell apoptosis and autophagy, which may provide reference for treating patients.
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Introduction
Breast cancer (BC) is the main cause of female cancer death. The annual morbidity

has an upward trend, and its occurrence factors include hormones, reproduction,

and living habits.1,2 According to the epidemic data of BC, its lifetime risk is

12.30%, with 1,671,149 global cases and 521,907 deaths.3,4 At present, the prog-

nosis of BC mainly depends on the stage of tumor progression and molecular

subtypes. Early diagnosis is helpful to improve the cure rate or survival rate.

However, there may be over-diagnosis and treatment problems. Therefore, it is

still important and necessary to explore the pathological mechanism of BC.5

Research on BC-related molecular networks will help us to reveal the regulatory

mechanism of transcription networks on tumor biological processes and find spe-

cific targeted therapeutic schemes.6,7 We will explore the development mechanism
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of BC from a molecular perspective, which has potential

value for the prevention and treatment of patients.

The anti-cancer characteristics of anticancer drugs are

often reflected in the suppression of tumor cells, including

the inhibition of proliferation and the induction of apoptosis

and autophagy. Apoptosis and autophagy belong to the anti-

proliferation events of cells, and studying the two helps us

understand the survival of tumor cells.8,9 Long non-coding

RNA (LncRNA) is a long-chain RNA molecule that can

change gene expression and can form LncRNA–microRNA

molecular network to regulate cell events such as apoptosis

and autophagy.10 Differentiation antagonist non-protein

coding RNA (DANCR) belongs to LncRNA family, has

carcinogenic activity in various tumors, and also acts as

a molecular sponge of miR-216a-5p in BC to promote

tumor progression.11,12 We found potential targeting sites

between DANCR and miR-758-3p in StarBase, and also

found that the molecular network of DANCR-miR-758-3p

participated in the pathological mechanism of non-small

cell lung cancer.13 miR-758-3p mediates the molecular net-

work of CASC9-miR-758-3p-LIN7A, which has anti-

cancer properties in ovarian cancer, but the regulatory

mechanism in BC has not been elaborated in detail.14 By

querying Targetscan7.2, we discovered that there were

potential binding sites between paired box 6 (PAX6) and

miR-758-3p. PAX6 belongs to the matched box transcrip-

tion factor family, which can affect the behavior of tumor

cells. As a carcinogenic factor in BC, PAX6 can promote

the transfer of BC cells, but its regulatory mechanism on

apoptosis and autophagy is still unclear.15,16

We suspect that the DANCR-miR-758-3p-PAX6 mole-

cular network has regulatory effects on apoptosis and autop-

hagy of BC cells, and hereby conduct research and report.

Materials and Methods
Collection of Tissue Samples
Forty-six BC patients admitted to Suzhou First People’s

Hospital from February 2014 to February 2017 were

selected. With the consent of the patients, cancerous tis-

sues (BC group) and paracancerous tissues (normal group)

were obtained during the operation and stored in liquid

nitrogen tanks for standby. They were (42.34±6.25) years

old on average. This test has been approved by the Ethics

Committee of Suzhou First People’s Hospital. All the

related parties agreed to participate in the test and sign

an informed consent form. Inclusion criteria were as fol-

lows: those confirmed by pathology as BC;17 first

treatment; not taking any drugs that affect the results of

this study within half a year; people with normal cognition

and no communication problems. Exclusion criteria were

as follows: patients with other breast diseases; patients

with other malignances; there were serious heart, lung,

kidney and other organ complex diseases; patients with

serious infectious diseases; patients who refused to pro-

vide experimental specimens.

Follow-Up
The patients were followed up for 3 years, mainly by

telephones, visits, medical record inquiries, etc. And the

overall survival (OS) was from treatment to death or the

last day of follow-up.

Cell Culture and Transfection
We purchased human BC cell lines HCC1937, 1590, ZR-

75-30, MDA-MB-468 and normal breast epithelial cells

MCF-10A (Yubo Biotechnology Co., Ltd., Shanghai,

China, YBCC102145, YBCC100935, YBCC100125,

YBCC100687, AE-364). They were cultured in DMEM

medium (Beiyuanxin Biotechnology Co., Ltd., Changzhou,

China, BYX1540P) containing 10%PBS, 100 units/mL

penicillin, and 100 μg/mL streptomycin (Cellmax

Biotechnology Co., Ltd., Beijing, China, CPS101.02) at

37°C, 5%CO2.

By constructing recombinant plasmids, pEGFP-DANCR

and pSilencer-DANCR/PAX6, we found that the expression

levels were up-regulated and down-regulated, respectively.

DANCR low expression plasmid pSilencer-DANCR (si-

DANCR), DANCR high expression plasmid pEGFP-

DANCR (DANCR), empty vector (vector), PAX6 low

expression plasmid pSilencer-PAX6 (si-PAX6), negative

control RNA (si-NC), miR-758-3p mimetic (miR-758-3p),

miR negative control (miR-NC), anti-miR-758-3p sequence

(anti-miR-758-3p), and anti-miR negative control (anti-miR

-NC) were transfected into cells with Lipofectamine™ 2000

kit (BioMag Biotechnology Co., Ltd., Wuxi, China,

11668019), and the operation steps were strictly conducted

based on the kit instructions.

Real-Time Quantitative PCR
The total RNA was extracted from tissues and cells by

Trizol reagent (Chundu Biotechnology Co., Ltd., Wuhan,

China, CD-102523GM). Each 5 μg of total RNAwas taken

to conduct reverse transcription cDNA operation in the light

of the instructions of reverse transcription kit (Chundu

Biotechnology Co., Ltd., Wuhan, China, CD-102539GM).
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After transcription, 1 μL of synthesized cDNA was taken

for amplification. DANCR amplification system was as

follows: cDNA 1 μL, upstream and downstream primers

0.4 μL each, 2X TransScript® Tip Green qPCR SuperMix

10 μL, Passive Reference Dye (50X) 0.4 μL, Nuclease-free
Water supplemented to 20 μL. miR-758-3p amplification

system was as follows: cDNA 1 μL, upstream and down-

stream primers 0.4 μL each, 2×TransTaq® Tip Green qPCR

SuperMix 10 μL, Passive Reference Dye (50X) 0.4 μL,
ddH2O supplemented to 20 μL. PCR reaction conditions

were as follows: pre-denaturation at 94°C for 30 s, dena-

turation at 94°C for 5 s, annealing extension at 60°C for 30

s, 40 cycles in total. mRNA employed β-Actin as internal

reference, miRNA employed U6 as internal reference, and

data were analyzed by 2−ΔΔct.

Western Blot Test
The total protein of tissues and cultured BC cells was

extracted by RIPA lysis method, and the protein concen-

tration was detected by BCA kit (Boppard Trading Co.,

Ltd., Guangzhou, China, 297–73101). After that, the pro-

tein concentration was adjusted to 4 μg/μL, the protein was
separated by electrophoresis and transferred to PVDF

membrane, closed with 5% skimmed milk, and then incu-

bated with primary antibody at 4°Call night. The dilution

ratio of PAX6, caspase-3, caspase-9, Bax/Bcl-2, LC3B,

Atg5, Beclin-1, β-Actin and other primary antibodies was

1:1000. We used rabbit polyclonal antibody to detect all

primary antibodies. The antibodies were purchased from

Otwo Biotech (Shenzhen) Inc. Each membrane was rinsed

3 times with PBS (Qiangxin Biorepublic Co., Ltd.,

Beijing, China, BSS-1005-A) for 15 min each time, and

then it was incubated with horseradish peroxidase-labeled

goat anti-rabbit secondary antibody. Excess liquid on the

membrane was absorbed by filter paper. Afterwards, it

developed in a darkroom using the enhanced chemilumi-

nescence (ECL). Finally, we analyzed the gray value.

Cell Viability Detected by MTT Assay
The cells transfected for 24 h were inoculated on 96-well

plates, and the cell density was adjusted to 4×103 cells/well.

They were incubated 0, 24, 48 and 72 h, respectively, at

37°C, and then we supplemented MTT solution 20 μL
(5 μmg/mL) (Baiaolaibo Technology Co., Ltd., Beijing,

China, GL0247-SBJ). Afterwards, they were further cultured

4 h at 37°C, and then we supplemented dimethyl sulfoxide

(200 μL) to each well. The OD value of cells in each group

was measured at a wavelength of 450 mm using a Photopette

spectrophotometer (Pubiao Experimental Equipment

Technology Co., Ltd., Dongguan, China, SPCC).

Apoptosis Detected by Flow Cytometry
Cells were made into 1×106/mL suspension after being

digested with 0.25% trypsin, cleaned twice with PBS,

mixed with 100 μL binding buffer, etc. After that, 10 μL
of Annex5minV-FITC and 10 μL of PI were supplemented

to the suspension. The suspension was incubated 5 min at

room temperature in the dark and detected by NovBCyte

flow cytometry (Derica Biotechnology Co., Ltd., Beijing,

China, DLK0002051). The test was repeated 3 times and

results were averaged.

Dual-Luciferase Report Assay
Complementary DNA fragments of DANCR wild type

(DANCR-Wt) and DANCR mutant (DANCR-Mut) frag-

ments, miR-758-3p-Wt and miR-758-3p-Mut fragments

were subcloned downstream of the luciferase gene in the

luciferase report vector, respectively. miR-758-3p was co-

transfected with PAX6-Wt or PAX6-Mut. After 2d, fireflies

and renin luciferase activities in cell lysates were continu-

ously measured via a dual-luciferase report kit (Chundu

Biotechnology Co., Ltd., Wuhan, China, CDLG-4997).

RNA Immunoprecipitation
RNA immunoprecipitation (RIP) was employed to verify the

interaction between DANCR and miR-758-3p. The experi-

ment was carried out via the instructions of EZMagna RIP

kit (Guyan Biotech Co., Ltd., Shanghai, China, GOY-

E5944). Cells were lysed, incubated with protein

A magnetic beads, and conjugated with antibodies at 4°C.

After 6 h, the beads were washed and then incubated 30 min

with 0.1％SDS/0.5 mg/mL protease K at 55°C. At last, the

immunoprecipitated RNAwas analyzed via specific primers

to prove the existence of DANCR and miR-758-3p.

RNA Pull-Down Experiment
BC cells were transfected with biotinylated miR-758-3p-

Wt, miR-758-3p-Mut and negative control Bio-NC,

respectively. After 2d, the cell lysate was incubated with

Streptomyces M-280 magnetic beads based on the produc-

tion instructions, and then the DANCR level in the RNA

complex bound to the beads was detected.

Statistical Methods
In this study, GraphPad 6 software package was used for

data analysis and picture drawing. Independent-samples
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t-test, one-way analysis of variance (ANOVA), LSD-t test,

repeated measures ANOVA and Bonferroni were used for

comparison between the two groups, comparison among mul-

tiple groups, post hoc pairwise comparison, comparison of

multi-time indexes, backtesting, respectively. Correlation was

analyzed by Pearson test, and the independent risk factors

influencing the prognosis of patients were analyzed via

Multivariate Cox regression. Survival curve was drawn via

Kaplan–Meier method, and the difference of survival time

between groups was evaluated via Log rank test. P<0.05

means statistical difference.

Results
DANCR Is Up-Regulated in BC Samples

and Cell Lines
DANCR was up-regulated in cancer tissue samples of BC

patients and those with poor prognosis. All the 46 patients

completed the follow-up successfully, and the 3-year survival

rate was 63.04% (29/46). The high expression of DANCR

was remarkably correlated with the lower 3-year OS of BC

patients. In addition, we also observed up-regulation of

DANCR in BC cell line, and it was more obvious in 1590

and ZR-75-30. We will further analyze these two cells. The

above results have statistical significance (P<0.05). (Figure 1)

Knocking Down DANCR Is Not

Conducive to BC Cell Proliferation, but

Induces Apoptosis and Autophagy
When si-DANCR was transfected into BC cells, DANCR

was markedly down-regulated, cell proliferation behavior

was suppressed, apoptosis level increased, caspase-3, cas-

pase-9, Bax/Bcl-2, LC3B, Atg5 transcription and protein

level all increased, while Beclin-1 transcription and pro-

tein level all decreased, and the difference was statistically

remarkable (P<0.05). (Figure 2)

DANCR Has Targeted Relationship with

miR-758-3p
We discovered that DANCR and miR-758-3p had potential

target sites through starBase. After miR-758-3p was up-

regulated, only DANCR-Wt luciferase activity (instead of

DANCR-Mut) decreased obviously. In RIP experiment, the

DANCR and miR-758-3p levels precipitated by Ago2 anti-

body were markedly higher than IgG. In RNA pull-down

experiment, DANCR was only pulled down by biotin-

labeled miR-758-3p-WT. Soon afterwards, clinically, the

cancer tissues of BC patients have significantly lower levels

of miR-758-3p, and DANCR is markedly negatively corre-

lated with miR-758-3p (r=−0.723, P<0.001). In BC cell line,

we found that the miR-758-3p level was also low and its

level in 1590 and ZR-75-30 was lower, so we made further

analysis with 1590 and ZR-75-30. In BC cells transfected

with DANCR, the DANCR expression was enhanced, and

the miR-758-3p expression was blocked while enhanced

after si-DANCR was transfected. The above cell analysis

has statistical significance (P<0.05). (Figure 3)

DANCR Reverses Antitumor Effect of

miR-758-3p on BC Cells
The miR-758-3p expression was enhanced after it was trans-

fected into BC cells, while it was weakened after transfection

of DANCR. We also found that the proliferation of BC cells

was inhibited and apoptosis was induced after transfection of

miR-758-3p mimics; caspase-3, caspase-9, Bax/Bcl-2,

Figure 1 DANCR is up-regulated in BC samples and cell lines. (A) DANCR expression in cancer tissues of BC patients and those with poor prognosis is remarkably higher

than that of paracancerous tissues. (B) High expression of DANCR is significantly correlated with lower 3-year OS. (C) Among BC cell lines, the up-regulation of DANCR in

1590 and ZR-75-30 is more remarkable.

Note: Comparison with MCF-10A or between two groups (**P<0.01).

Abbreviations: DANCR, differentiation antagonizing non-protein coding RNA; BC, breast cancer; OS, overall survival.
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LC3B, Atg5 transcription and protein level all increased,

while Beclin-1 transcription and protein level all decreased.

However, the influence of miR-758-3p on BC cells reduced

after further transfection of DANCR. The above results have

statistical significance (P<0.05). (Figure 4)

miR-758-3p Targets PAX6
There were potential binding sites between miR-758-3p and

PAX6, and up-regulating miR-758-3p only reduced PAX6-

Wt luciferase activity obviously. The expression and protein

level of PAX6 in BC cancer tissues were remarkably higher

than those in paracancerous tissues and were markedly nega-

tively correlated with miR-758-3p (r=−0.626, P<0.001). The

expression and protein level of PAX6 in BC cells were also

markedly higher, especially in 1590 and ZR-75-30, which

were hereby used for further analysis. The miR-758-3p

expression in cells was inhibited after transfection of anti-

miR-758-3p, but the expression levels of PAX6 and protein

Figure 2 Knocking down DANCR is not conducive to BC cell proliferation, but induces apoptosis and autophagy. (A) After DANCR is knocked down, it in BC cells is

down-regulated. (B) After DANCR is knocked down, the proliferation of BC cells is inhibited. (C) After DANCR is knocked down, the apoptosis of BC cells is enhanced and

the corresponding flow cytometry is here. (D) Transcription and protein levels of apoptosis-related factors in BC cells and corresponding protein maps after DANCR is

knocked down. (E) Transcription and protein levels of autophagy-related factors in BC cells and corresponding protein maps after DANCR is knocked down.

Note: Comparison with si-NC or between two groups (*P<0.05, **P<0.01).

Abbreviations: DANCR, differentiation antagonizing non-protein coding RNA; BC, breast cancer; si, short interfering; NC, negative control; PI-A, propidium iodide

Annexin; V-FITC, fluorescein isothiocyanate; Bax, BCL2-associated X; Bcl-2, B-cell lymphoma-2; LC3B, light chain 3B; Atg5, autophagy-related 5.
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level were improved, while the transfection of miR-758-3p

mimics revealed the converse results. The above analysis has

statistical significance (P<0.05). (Figure 5).

Down-Regulating miR-758-3p Can

Weaken the Effect of Si-PAX6 on BC Cell

Proliferation, Apoptosis and Autophagy
Mediated by si-PAX6, mRNA and protein levels of

PAX6 reduced, BC cell proliferation was inhibited,

apoptosis was promoted, and caspase-3, caspase-9,

Bax/Bcl-2, LC3B, Atg5 transcription and protein

level increased, while Beclin-1 transcription and

protein level decreased. When miR-758-3p was further

down-regulated, the above influence was weakened.

All results were statistically remarkable (P<0.05).

(Figure 6).

PAX6 Expression Is Regulated by

DANCR and miR-758-3p
After transfection of miR-758-3p, PAX6 transcription and

protein level were inhibited, while after further transfec-

tion of DANCR, PAX6 transcription and protein level

were improved, and the difference was statistically

remarkable (P<0.05). (Figure 7).

Figure 3 DANCR has targeted relationship with miR-758-3p. (A) Potential targeting sites of DANCR and miR-758-3p. (B) Relative luciferase activity-dual luciferase report

assay. (C) RIP experiment. (D) RNA pull-down experiment. (E) miR-758-3p expression in BC cancer tissues is significantly lower than that in paracancerous tissues. (F)
DANCR is significantly negatively correlated with miR-758-3p (r=−0.723, P<0.001). (G) miR-758-3p expression in BC cell lines 1590 and ZR-75-30 is significantly lower. (H)

Compared with BC cells transfected with vector, BC cells transfected with DANCR have higher levels of DANCR. (I) BC cells transfected with si-DANCR have higher levels

of miR-758-3p, while those transfected with DANCR have lower levels of miR-758-3p.

Note: Comparison with miR-NC/MCF-10A/vector/anti-lgG/Bio-NC or between two groups (**P<0.01); comparison with DANCR (##P<0.01).

Abbreviations: DANCR, differentiation antagonizing non-protein coding RNA; miR, microRNA; NC, negative control; Anti, antisense; IgG, immunoglobulin G; Ago2,

argonaute2; Bio, biotinylated; Wt, wild type; Mut, mutant; si, short interfering; BC, breast cancer.
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Discussion
BC is a cancer with highly specific clinical symptoms. It

has a high morbidity in developed countries and a high

mortality in developing countries.4,18 LncRNA is rele-

vant to tumor progression, hormone change and chemi-

cal drug resistance of BC. Studying LncRNA is helpful

for us to deeply understand the pathological develop-

ment of BC.19 This time, we focus on the potential

molecular regulatory network of LncRNA-DANCR

in BC, hoping to provide valuable insights for treating

patients.

More and more studies show that DANCR has carci-

nogenicity in BC. For instance, Zhang et al20 pointed out

that DANCR-SOCS3-EZH2 molecular network could reg-

ulate the inflammatory phenotype and metastasis of BC

cells, and up-regulating SOCS3 or down-regulating EZH2

is helpful to inhibit the carcinogenic activity of DANCR

in BC cells. And Sha et al21 pointed out that knocking

down the DANCR expression is conducive to inhibit the

malignant progression of triple-negative BC. In this study,

we evaluated the DANCR expression in BC patients’

tissues and cells. The results manifested that DANCR

Figure 4 DANCR reverses antitumor effect of miR-758-3p on BC cells. (A) miR-758-3p expression after transfection of miR-758-3p and DANCR. (B) Proliferation of BC

cells transfected with miR-758-3p and DANCR. (C) Apoptosis of BC cells transfected with miR-758-3p and DANCR, as well as their corresponding flow cytometry. (D)

Transcription and protein levels of apoptosis-related factors in BC cells transfected with miR-758-3p and DANCR, as well as corresponding protein maps. (E) Transcription
and protein levels of autophagy-related factors in BC cells transfected with miR-758-3p and DANCR, as well as corresponding protein maps.

Note: Comparison with miR-NC or between two groups (*P<0.05, **P<0.01); comparison with miR-753-3p (#P<0.05).

Abbreviations: DANCR, differentiation antagonizing non-protein coding RNA; miR, microRNA; BC, breast cancer; NC, negative control; PI-A, propidium iodide annexin;

V-FITC, fluorescein isothiocyanate; Bax, BCL2-associated X; Bcl-2, B-cell lymphoma-2; LC3B, light chain 3B; Atg5, autophagy-related 5.
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in BC cancer tissues and cell lines showed a high level,

indicating that it might be effective in the disease progres-

sion of BC. Besides, we found that patients with poor

prognosis had higher levels of DANCR. Our survival

analysis also signified that the 3-year survival rate of BC

patients was 63.04%, and the high level of DANCR was

significantly related to the lower 3-year OS, suggesting

that it was tied to the lower survival rate. Yoo et al22

studied that the 3-year survival rate of BC patients was

about 62.60%, which was similar to our results. The focus

of this study is apoptosis and autophagy of BC cells, both

of which are induction methods of cell death. Increasing

the level of apoptosis and autophagy of BC cells is helpful

to reverse tumor progression.23,24

Caspase-3, caspase-9 and Bax have pro-apoptotic

activity, while Bcl-2 has anti-apoptotic activity. High

levels of caspase-3, caspase-9 and Bax/Bcl-2 indicate

that cells are in a state of induced apoptosis.25,26 It is

reported that caspase-3 and Bax can respond to ganoderma

lucidum spore oil in vitro and in vivo treatment of BC. The

inactivated caspase-9 is related to the tumor survival of

triple-negative BC, and Bcl-2 is a vital factor in the anti-

apoptosis defense mechanism of BC.27–29 Similarly, LC3B

and Atg5 are positive regulators of autophagy, while

Figure 5 miR-758-3p targets PAX6. (A) miR-758-3p and PAX6 have binding sites. (B) Relative luciferase activity-dual luciferase report assay. (C) PAX6 is up-regulated in

transcription and protein level in BC cancer tissue. (D) miR-758-3p is negatively correlated with PAX6 (r=−0.626, P<0.001). (E) PAX6 has higher transcription and protein

levels in BC cells, and protein maps are here. (F) miR-758-3p expression decreases after transfection of anti-miR-758-3p. (G) Transcription and protein level of PAX6 after

transfection of miR-758-3p and anti-miR-758-3p, as well as protein map.

Note: Comparison with miR-NC/MCF-10A/anti-miR-NC or between two groups (**P<0.01); comparison with miR-758-3p (##P<0.01).

Abbreviations: miR, microRNA; PAX6, paired box 6; NC, negative control; anti, antisense; BC, breast cancer.
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Beclin-1 is negative regulator of autophagy. Among them,

LC3B is tied to BC immune infiltration, Atg5 is tied to BC

tumor occurrence and metastasis, and Beclin-1 is tied

to BC patient survival and chemotherapy sensitivity.30–32

In this study, the above apoptosis and autophagy-related

factors were measured to study the death events of BC

cells. In the cell function test of DANCR, down-regulating

DANCR is conductive to inhibit the proliferation of BC

cells, induce apoptosis and autophagy, suggesting that its

down-regulation is beneficial to inhibit the malignant pro-

gression of BC. In the molecular network of LncRNA-

mRNA, the mechanism of action between LncRNA and

mRNA is often that LNC RNA acts as a molecular sponge

of mRNA to negatively regulate its gene expression, thus

mediating the pathophysiological mechanism of the

body.33 We have verified whether DANCR is a molecular

sponge of miRNA. Dual-luciferase report, RIP and RNA

pull-down experiments have all confirmed that DANCR

and miR-758-3p have exact target-controlled relationship,

and we have detected that miR-758-3p is highly expressed

in BC tissues and cells. In correlation analysis, DANCR

also has marked negative correlation with miR-758-3p.

Figure 6 Down-regulating miR-758-3p can weaken the effect of si-PAX6 on BC cell proliferation, apoptosis and autophagy. (A) PAX6 transcription and protein level of BC

cells transfected with si-PAX6 and anti-miR-758-3p, as well as protein map. (B) Proliferation of BC cells transfected with si-PAX6 and anti-miR-758-3p. (C) Apoptosis of BC

cells transfected with si-PAX6 and anti-miR-758-3p, as well as flow cytometry. (D) Transcription and protein level of BC cell apoptosis-related factors after transfection of si-

PAX6 and anti-miR-758-3p, as well as protein map. (E) Transcription and protein level of autophagy-related factors in BC cells after transfection of si-PAX6 and anti-miR

-758-3p, as well as protein map.

Note: Comparison with si-NC or between two groups (*P<0.05, **P<0.01); comparison with si-PAX6 (#P<0.05, ##P<0.01).

Abbreviations: miR, microRNA; si, short interfering; PAX6, paired box 6; BC, breast cancer; anti, antisense; NC, negative control; PI-A, propidium iodide annexin, V-FITC,

fluorescein isothiocyanate; Bax, BCL2-associated X; Bcl-2, B-cell lymphoma-2; LC3B, light chain 3B; Atg5, autophagy-related 5.
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Further exploration of miR-758-3p’s effect on BC cell

behavior found that its overexpression significantly inhib-

ited the proliferation of BC cells and enhanced their apop-

tosis and autophagy, suggesting that it had anti-tumor

activity in BC.

We further explored the regulatory mechanism of

miR-758-3p in BC progression, predicted potential tar-

gets through TargetScan, and found potential binding

sites between PAX6 and miR-758-3p. We further veri-

fied the binding relationship between them through the

dual-luciferase report. PAX6 was associated with tissue

proliferation and was frequently expressed abnormally

in many tumors such as BC, which was equivalent to

nutrients for cancer cell survival.34 Studies have

reported that PAX6 is targeted by miR-375, and inhibit-

ing its expression is beneficial to inhibit BC tumor

metastasis.35 Our research found that inhibiting PAX6

expression was not conducive to BC cell proliferation,

but was instrumental in apoptosis and autophagy. When

we further down-regulated miR-758-3p, the above

results had been significantly reversed, suggesting that

PAX6 had regulatory effect on BC cell behavior, but

this effect was also affected by miR-758-3p. Finally, we

also found that the PAX6 expression was positively

regulated by DANCR and negatively regulated by

miR-758-3p.

Although this study confirmed that DANCR, as endo-

genous RNA, positively regulated PAX6 expression through

competitive binding of miR-758-3p. Nevertheless, there is

still room for improvement. First of all, we can analyze

whether DANCR is an independent prognostic factor

for BC and further explore whether it has the potential to

predict its prognosis. What is more, we can also analyze

whether DANCR has influence on BC chemical resistance

and clarify its potential regulatory mechanism on BC che-

mical sensitivity. Furthermore, we can supplement the

potential value of DANCR in predicting BC recurrence.

Conclusion
We first propose that there is a DANCR-miR-758-3p-

PAX6 molecular regulatory network that mediates the

biological function of BC cells, which may be of directive

significance to the research and development of anti-tumor

drugs for patients.
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