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Background: Substantial evidence indicate that long non-coding RNA (lncRNA) and microRNA 
(miRNA) act as key role in bladder cancer. Differentiation antagonistic ncRNA (DANCR) could be used 
as a biomarker in the occurrence and development of cancer. This study aims to explore the mechanism of 
DANCR/miR-335/VEGF-C axis affecting lymphatic metastasis of bladder cancer.
Methods: qRT-PCR detects the expression of DANCR in bladder cancer cell lines (SW780, 5637, 
T24, UM-UC-3) and normal bladder cell lines (SV-HUC-1), and selects T24 cell lines for subsequent 
experiments. The expression levels of DANCR, miR-335 and VEGF were measured by qRT-PCR, and 
the dual luciferase reporter gene verified the targeted regulation of DANCR on miR-335 and miR-335 
on VEGF. CCK-8, Transwell and Wound healing assay detect the proliferation, invasion and migration 
ability of bladder cancer cells, Endothelial cell adhesion assay and Western blot further prove the lymphatic 
metastasis of bladder cancer.
Results: In this study, DANCR was highly expressed in bladder cancer cell lines. Transfection of si-
DANCR significantly inhibits the proliferation, migration, invasion and lymphatic metastasis of bladder 
cancer cells. Dual luciferase assay confirmed that DANCR targets miR-335/VEGF-C. Transfection of miR-
335 mimic promotes the proliferation, migration, invasion and lymphatic metastasis of bladder cancer cells, 
overexpression of DANCR eliminates the promotion of miR-335 mimic on bladder cancer cells. Further 
experiments proved that inhibition of miR-335 and overexpression of VEGF-C can reverse the inhibitory 
effect of silencing DANCR on bladder cancer cells.
Conclusions: In bladder cancer, DARCR plays an important role, which regulates the proliferation, 
migration, invasion and lymphatic metastasis of bladder cancer cells through the miR-335/VEGF-C 
molecular axis.
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Introduction

Bladder cancer (BC) is one of the most typical malignant 
tumors of the genitourinary system, and has high rates of 
recurrence rate and mortality (1-3). Although the treatment 
of BC has improved in the past few years, the 5-year 
overall survival rate still shows a downward trend. Local 
or distant metastasis is the main cause of poor prognosis 
or death in patients with BC. The main metastases include 
lymphatic metastasis, hematogenous metastasis, direct 
diffusion, and implantation metastasis, of which lymphatic 
metastasis is the most common (4-6). At present, there is 
no early clinical diagnostic and interventional methods 
for BC lymphatic metastasis. The could be because the 
molecular mechanism of BC lymphatic metastasis has not 
been elucidated. Therefore, it is important to clarify the 
molecular mechanism of BC lymphatic metastasis.

Long non-coding RNA (lncRNA) is a new hot spot in 
the field of oncology research in recent years, and it is a type 
of ncRNA that does not have protein coding functions (7,8). 
A large number of studies have shown that the abnormal 
expression of lncRNA in a variety of tumors is closely 
related to the occurrence and development of tumors (9-11). 
LncRNA can participate in the regulatory process of tumor 
cell growth, proliferation, invasion, and metastasis through 
the effects of oncogenes or tumor suppressor genes. In 
recent years, a large number of lncRNAs related to BC have 
been reported (12). For example, UBC1 is highly expressed 
in BC tissues and is closely related to patients' lymphatic 
metastasis and poor prognosis (13,14). LncRNA BLACAT2 
is significantly upregulated in BC and promotes related 
lymphangiogenesis and lymphatic metastasis (11). These 
suggested that lncRNA can be used as a therapeutic target 
for BC. Differentiation antagonistic non-protein coding 
RNA (DANCR) is highly expressed in ovarian cancer and 
promotes tumor growth and angiogenesis (12). More and 
more studies have shown that DANCR plays an important 
role in cancer progression. DANCR can also promote the 
metastasis and invasion of cervical cancer, pancreatic cancer, 
gastric cancer, and other cancer cells, which is related to 
poor prognosis of cancer (13-15). Zhan et al. found that 
DANCR promotes malignant phenotypes of bladder cancer 
cells by modulating the miR-149/MSI2 axis as a ceRNA (16).  
It suggests that DANCR may play an important role in 
bladder cancer. However, the mechanism of DANCR in 
lymphatic metastasis of BC needs further study.

The ceRNA hypothesis indicates that there is a 
regulatory network between lncRNA and microRNA 

(miRNA). miRNAs are a group of small non-coding 
molecules with a length of about 18–25 nucleotides. Studies 
have found that miRNAs are involved in different stages 
of tumorigenesis and metastasis (17,18). miR-335 is one of 
the miRNAs closely related to cancer progression, and may 
play a role in tumor suppression. Its expression is reduced 
in most human cancer cells (19-21). For example, miR-335  
is significantly downregulated in gastric cancer and is 
considered to be a tumor suppressor for gastric cancer (22). 
However, the role of miR-335 in lymphatic metastasis of 
BC needs to be further explored.

Vascular endothelial growth factor (VEGF) is a specific 
heparin-binding growth factor for vascular endothelial cells 
that can induce the formation of new blood vessels (23).  
VEGF-C is a lymphangiogenic factor belonging to the 
VEGF family. Tumor cells can promote the formation 
of lymphatic vessels by expressing VEGF-C, leading to 
lymphatic metastasis of tumor cells (24-26). Studies have 
shown that VEGF-C is highly expressed in BC cells, 
while the expression level is low (or non-existent) in 
normal epithelial cells (27,28). Detecting the expression 
level of VEGF-C in tissue can help predict the risk of 
pelvic lymphatic metastasis. Therefore, we propose that 
the DANCR/miR-335/VEGF-C axis plays a key role in 
lymphatic metastasis of BC.

In the present study, we found that DANCR is highly 
expressed in BC patients and BC cell lines, and miR-335 
is underexpressed. Using Cell Counting Kit-8 (CCK-8),  
Transwell, endothelial cell adhesion, and other assays 
confirmed that knockout of DANCR inhibited the 
proliferation, migration, and metastasis of BC cells, thereby 
regulating the process of lymphatic metastasis. In addition, 
we also revealed the regulatory mechanism of DANCR 
and miR-335 and of miR-335 and VEGF-C through dual-
luciferase reporter gene experiments. This suggests that 
DANCR can be used as an upstream regulatory factor to 
regulate the expression of miR-335 and VEGF-C, and 
affect tumor metastasis. The molecular axis of DANCR/
miR-335/VEGF-C plays an important role in lymphatic 
metastasis of BC, increasing our understanding of the 
molecular mechanism of DANCR regulating lymphatic 
metastasis of BC. The aim of the presents study was to 
provide a new theoretical basis and experimental basis for 
the understanding of the mechanism of lymphatic metastasis 
of BC.

We present the following article in accordance with 
the MDAR reporting checklist (available at http://dx.doi.
org/10.21037/tau-21-226).

http://dx.doi.org/10.21037/tau-21-226
http://dx.doi.org/10.21037/tau-21-226


1745Translational Andrology and Urology, Vol 10, No 4 April 2021

  Transl Androl Urol 2021;10(4):1743-1753 | http://dx.doi.org/10.21037/tau-21-226© Translational Andrology and Urology. All rights reserved.

Methods

Cell culture

BC cells (5637, T24, UM-UC-3, and SW780 cell lines) 
and human normal bladder cell lines (SV-HUC-1) were 
purchased from the American Type Culture Collection 
(Manassas, VA, USA). The cells were cultured in RPMI 
1640 medium (Thermo Fisher, Waltham, MA, USA), which 
contained 10% fetal bovine serum (Thermo Fisher, MA, 
USA), 100 IU/mL penicillin, and 100 μg/mL streptomycin 
(Invitrogen, Carlsbad, CA, USA). The cells were cultured at 
37 ℃ in a humidified incubator containing 5% CO2.

Quantitative reverse transcription polymerase chain 
reaction (qRT-PCR)

Using TRIzol reagent (Invitrogen, USA), total RNA 
was extracted from cells and tissue, and cDNA was 
synthesized by reverse transcription. SYBR Green (Bio-
Rad, Hercules, CA, USA) was used to detect the expression 
levels of DANCR, miR-335-5p, and VEGF-C; GAPDH 
and U6 were used as internal controls. The experiment 
was repeated 3 times, and the data were analyzed using 
the 2−∆∆Ct method. Primers were as follows: DANCR 
forward: 5'-GCCACAGGAGCTAGAGCAGT-3', reverse: 
5'-GCAGAGTATTCAGGGTAAGGGT-3'; miR-335 
forward: 5'-UGUUUUGAGCGGGGGUCAAGAGC-3', 
reverse: 5'-CUCUCAUUUGCUAUAUUCA-3'; VEGF-C 
forward: 5'-CACGAGCTACCTCAGCAAGA-3', reverse: 
5 ' -GCTGCCTGACACTGTGGTA-3 ' ;  GAPDH 
forward: 5'-GCAAGTTCAACGGCACAG-3', reverse: 
5'-GCCAGTAGACTCCACGACAT-3'; and U6 forward: 
5'-CTCGCTTCGGCAGCACATATACT-3', reverse: 
5'-ACGCTTCACGAATTTGCGTGTC-3'.

Western blot

The total protein was extracted with RIPA lysis and 
extraction buffer (Thermo Fisher,  Waltham, MA, 
USA), and the protein concentration was detected 
by bicinchoninic acid kit (Abcam, Cambridge, MA, 
USA). 10%sodium dodecylsulfate–polyacrylamide gel 
electrophoresis (SDS-PAGE) was selected to separate the 
protein according to the molecular weight of the target 
protein. After electrophoresis, the protein was transferred 
to a polyvinylidene difluoride membrane. After blocking 
with 5% skim milk powder at room temperature for 90 min, 
the primary antibody was added at 4 ℃ overnight (1:1,000) 

(Abcam, Cambridge, MA, USA). The following day, the 
secondary antibody linked to horseradish peroxidase 
(1:1,000) (Abcam, Cambridge, MA, USA) was incubated 
at room temperature for 1 h, and finally placed in ECL 
chemiluminescence solution (Beyotime, Shanghai, China) 
for imaging.

CCK-8

CCK-8 (Beyotime, Shanghai, China) was used to detect cell 
proliferation, Cells were grown in a 96-well plate at 37 ℃  
for 24 h, and then CCK-8 solution was added and the 
cells were incubated for a further 1 h. A microplate reader 
(Potenov, Beijing, China) was used to detect cell absorbance 
at a wavelength of 450 nm, and the degree of cell growth 
was calculated.

Transwell assay

A Transwell migration chamber (Sigma Aldrich, St.Louis, 
MO, USA) was used to measure cell migration ability. The 
upper chamber was incubated with serum-free medium for 
24 h, and the lower chamber was incubated with RPMI 
1640 medium containing 20% fetal bovine serum for 24 h.  
The cells were then fixed with 4% PFA for 10 min and 
stained with 0.1% crystal violet (Beyotime, Shanghai, 
China) for 30 min.

Wound healing

Cells were placed in a 6-well plate and cultured overnight 
in normal cell growth medium. A 200-μm sterile pipette 
was used to traverse the cell layer and incubate in another 
serum-free medium for 24 h prior to cell imaging.

Endothelial cell adhesion

BC cells were labeled with fluorescent dyes, and the excess 
dyes were rinsed off and add a small amount of serum-
free medium. Endothelial cells were seeded onto a 96-well 
culture plate, and stained BC cells were added and cultured 
for 1 h. Wash away the unadhered cells, the adhesion rate of 
bladder cancer cells and endothelial cells was detected using 
a confocal laser microscope (Olympus, Tokyo, Japan).

Dual-luciferase reporter assay

The wild and mutant plasmids of DANCR or VEGF-C 3' 
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untranslated region (UTR) containing miR-335-5p binding 
sites were constructed and integrated into a dual-luciferase 
vector, namely DANCR Wt/Mut or VEGF-C Wt/Mut. 
Subsequently, the plasmids were co-transfected with miR-
335-5p mimics into 5,637 cells, and finally luciferase activity 
was detected with a dual-luciferase kit (Promega, Madison, 
WI, USA).

Statistical analysis

qRT-PCR, Western blot, and cell proliferation, migration, 
invasion, and other experiments were repeated 3 times. 
GraphPad Prism 5.0 software (GraphPad Software Inc., 
San Diego, CA, USA) was used for the statistical analysis, 
and all data were expressed as mean ± standard deviation. 
Student’s t-test was used for comparison between the 2 
groups, P<0.05 indicated statistical significance.

Results

DANCR is highly expressed in BC cell lines

The qRT-PCR analysis showed that the expression level of 
DANCR was significantly higher in BC cell lines (SW780, 
5637, T24, and UM-UC-3). Compared with the normal 
bladder cell line, SV-HUC-1, the expression of DANCR in 
BC cell lines T24 and UM-UC-3 increased significantly, and 
the expression in T24 was significantly more than that of 
UM-UC-3 (Figure 1). Therefore, in subsequent experiments, 
we will use the T24 cell line as a BC cell model.

Knockdown of DANCR inhibits lymphatic metastasis in BC

To study the biological function of DANCR in BC lymphatic 
metastasis, we silenced the expression of DANCR by 
transfecting DANCR interfering small RNA (siRNA) in the 
BC T24 cell line. We found that the transfection of DANCR 
siRNA can effectively inhibit the expression of DANCR, 
and that si-DANCR-3 had the best interference efficiency  
(Figure 2A). We chose si-DANC-3 for subsequent experiments 
to silence the expression of DANCR. We then used RT-
qPCR to detect the mRNA levels of miR-335 and VEGF-C, 
and si-NC was used as a control. After silencing DANCR (si-
DANCR), the expression of miR-335 was upregulated and 
the expression of VEGF-C was downregulated (Figure 2B).  
It was further verified by Western blot that, compared with 
the control group, the VEGF-C protein in the si-DANCR 
group was downregulated (Figure 2C). CCK-8 detection 
showed that the cell viability of the siDANCR group was 
significantly inhibited (Figure 2D). The Wound healing and 
Transwell assays also showed that si-DANCR significantly 
inhibited the migration and invasion rate of BC cells  
(Figure 2E,F). In addition, endothelial cell adhesion experiments 
further confirmed that the endothelial cell adhesion rate in 
the si-DANCR group was reduced (Figure 2G). Therefore, 
these results indicate that DANCR has a certain regulatory 
effect on lymphatic metastasis in BC.

Targeting relationship of DANCR, VEGF-C, and miR-335

To explore the interaction between DANCR, VEGF-C, 
and miR-335, we found that the miR-335 and DANCR, 
VEGF-C 3'-UTR sequence was highly matched using the 
StarBase Bioinformatics Network (Sun Yat-sen University, 
Guangdong, China) (Figure 3A,B). The dual-luciferase 
experiment also verified that miR-335 has targeted binding 
sites with DANCR and VEGF-C. We constructed DANCR 
and VEGF-C luciferase plasmids containing predicted 
sites or mutation sites (DANCR Wt/Mut, VEGF-C Wt/
Mut), miR-335 mimic or NC mimic is co-transfected with 
DANCR Wt/Mut or VEGF-C Wt/Mut to detect luciferase 
activity. The findings indicated that, co-transfection  
miR-335 mimic and DANCR/VEGF-C Wt significantly 
inhibited luciferase activity (Figure 3C,D).

DANCR directly targets miR-335 to regulate lymphatic 
metastasis of BC

To determine whether  DANCR can regulate  BC 

Figure 1 Differentiation antagonistic non-coding RNA (DANCR) 
was upregulated in bladder cancer cell lines. **P<0.01, ***P<0.001, 
compare to the SV-HUC-1 group.
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Figure 2 Differentiation antagonistic non-coding RNA (DANCR) regulated the proliferation, migration, invasion, and metastasis of 
bladder cancer cells. (A) Quantitative reverse transcription polymerase chain reaction (qRT-PCR) detection of DANCR siRNA transfection 
efficiency. **P<0.01, ***P<0.001 compare to the si-negative control (NC) group. (B) microRNA-355 (miR-335), vascular endothelial growth 
factor-C (VEGF-C) mRNA expression level using qRT-PCR. **P<0.01, ***P<0.001 compare to the si-NC group (C) VEGF-C expression 
level using Western blot**P<0.01 compare to the si-NC group. (D,E,F) si-DANCR inhibited the proliferation, migration, and invasion of 
bladder cancer cells, as observed by Cell Counting Kit-8, Wound healing, and Transwell assay (Crystal violet staining, Scale bar =1,000 μm,  
***P<0.001 compare to the si-NC group). (G) Knockout DANCR reduced bladder cancer metastasis through endothelial cell adhesion assay. 
(CFDA-SE staining, Scale bar =200 μm, **P<0.01 compare to the si-NC group). OD, optical density.
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lymphatic metastasis by combining with miR-335, the 
mRNA expression of miR-335 and VEGF-C after the 
transfection of miR-335 mimic was detected by qRT-PCR. 
Compared with the control group, the expression of miR-
335 increased, and the overexpression of DANCR reduced 
this change (Figure 4A). The qRT-PCR and Western blot 
results showed that miR-335 mimic can significantly reduce 
the expression of VEGF-C in the T24 cell line; however, 
the overexpression of DANCR can reverse this change 
(Figure 4A,B). CCK-8, Wound healing, and Transwell 
assays showed that the miR-335 mimic group inhibited 
the vitality, migration, and invasion ability of BC cells, 
and the overexpression of DANCR released the inhibition  
(Figure 4C,D,E). Similarly, the results of the endothelial 
cell adhesion experiments showed that the endothelial 
cell adhesion rate decreased after the miR-335 mimic 
was added, and DANCR overexpression alleviated the 
decreased endothelial cell adhesion rate (Figure 4F). These 
data suggest that DANCR targets miR-335 and affects BC 
lymphatic metastasis.

Inhibition of miR-335 or overexpression of VEGF-C 
reverse the effect of si-DANCR 

To understand the influence of miR-335 or VEGF-C 
expression on the DANCR regulatory mechanism in 
BC lymphatic metastasis, we constructed a recovery 
experiment. Compared with the control group, qRT-PCR 
found that the expression of DANCR was downregulated 
after si-DANCR transfection, and the expression of 
miR-335 was upregulated. The inhibition of miR-335 
or the overexpression of VEGF-C reversed this change  
(Figure 5A). qRT-PCR and Western blot showed that 
the expression of VEGF-C in the si-DANCR group was 
significantly downregulated, after inhibiting miR-335 
or overexpressing VEGF-C, the expression of VEGF-C 
increases, which is not significantly different from the 
control group (Figure 5A,B). The CCK-8 results showed 
that the downregulation of miR-335 or the upregulation of 
VEGF-C reversed the inhibition of si-DANCR cell viability 
(Figure 5C). In addition, the Wound healing and Transwell 

Figure 3 Targeting between differentiation antagonistic non-coding RNA (DANCR), vascular endothelial growth factor-C (VEGF-C), and 
microRNA-335 (miR-335). (A) Binding site of miR-335 and DANCR was predicted by StarBase. (B) Binding site of miR-335 and VEGF-C 
was predicted by StarBase. (C) Dual-luciferase report assay demonstrated that co-transfection DANCR Wild type (Wt) and miR-335 mimic 
significantly inhibited luciferase activity. (D) Dual-luciferase report assay demonstrated that co-transfected VEGF-C Wt and miR-335 
mimic significantly inhibited luciferase activity. **P<0.01 compare to the co-transfection DANCR/VEGF-C Wt and Negative control (NC) 
mimic group. DANCR/VEGF-C Mutation (Mut).
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Figure 4 Differentiation antagonistic non-coding RNA (DANCR) regulated lymphatic metastasis via microRNA-355 (miR-335). (A) 
Quantitative reverse transcription polymerase chain reaction detected mRNA expression levels of miR-335 and vascular endothelial growth 
factor-C (VEGF-C) after miR-335 overexpression. *P<0.05, ***P<0.001, compare to Negative Control (NC) mimic group. (B) Western 
blot determined the expression level of VEGF-C. *P<0.05 compare to NC mimic group. (C) Cell Counting Kit-8 results showed that miR-
335 increased the inhibition of bladder cancer cell proliferation. ***P<0.001 compare to NC mimic group. (D-F) miR-335 mimic inhibited 
cell migration, invasion (Crystal violet staining, Scale bar =1,000 μm, ***P<0.001 compare to NC mimic group), and metastasis (CFDA-SE 
staining, Scale bar =200 μm, **P<0.01 compare to NC mimic group) through Wound healing, Transwell, and endothelial cell adhesion assay. 
OD, optical density.
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Figure 5 Differentiation antagonistic non-coding RNA (DANCR)/microRNA-355 (miR-335)/vascular endothelial growth factor-C 
(VEGF-C) axis regulated tumor characteristics of bladder cancer cells. (A) Quantitative reverse transcription polymerase chain reaction 
revealed the expression levels of DANCR, miR-335, and VEGF-C. **P<0.01, ***P<0.001 compare to the si-Negative Control (NC). 
(B) Western blot detection of VEGF-C expression after si-DNACR. **P<0.01 compare to the si-NC. (C-G) Inhibition of miR-335 or 
overexpression of VEGF-C after knockout DANCR restored the proliferation (***P<0.001 compare to the si-NC), migration, invasion 
(Crystal violet staining, Scale bar =1,000 μm, ***P<0.001 compare to the si-NC), and metastasis (CFDA-SE staining, Scale bar =200 μm, 
***P<0.001 compare to the si-NC) of bladder cancer cells. OD, optical density.
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assays found that the cell migration and invasion of si-
DANCR was significantly lower than that of the control 
group, while inhibition of miR-335 or overexpression 
of VEGF-C made up for this inhibitory effect on cell 
migration and invasion (Figure 5D,E,F). In addition, cell 
endothelial adhesion experiments further verified these 
findings (Figure 5G). The downregulation of miR-335 or 
upregulation of VEGF-C can reverse the inhibition of 
DANCR deletion in lymphatic metastasis of BC. VEGF-C 
is essential for lymphatic metastasis. These results indicate 
that the DANCR/miR-335/VEGF-C molecular axis 
regulates the occurrence and development of BC lymphatic 
metastasis.

Discussion

BC is one of the most common malignant tumors in the 
urinary system. It has the characteristics of painless gross 
hematuria, dysuria or urinary retention, which seriously 
threatens human life and health. The current treatments for 
BC include chemotherapy, surgery, and radiation therapy; 
however, patients still have recurrence or poor prognosis 
(29-31), mainly characterized by lymphatic metastasis. The 
lack of a comprehensive understanding of the occurrence 
and development of BC lymphatic metastasis is one of the 
important reasons for the decline in patient survival.

In recent years, it has been found that lncRNAs plays 
an important role in the regulation of gene expression in 
BC. For example, UCA1 and LNMAT1 may be used as 
therapeutic targets for patients with BC, and the abnormal 
expression of lncRNA is associated with its occurrence 
(32,33). These indicate that lncRNA can be used as an 
oncogene or as a tumor suppressor gene. As a newly 
discovered lncRNA, DANCR is abnormally expressed 
in a variety of human cancers. For example, Qu et al. 
reported that DANCR is upregulated in oral squamous 
cell carcinoma tissues and cells. Si-DANCR can reduce 
the proliferation, migration, and invasion of OSCC cells 
through miR-216a (34). Pan et al. also found that DANCR 
can be activated by SALL4 and promote the proliferation 
and invasion of gastric cancer cells (35). However, the 
specific downstream targeting molecule of DANCR 
in BC remains to be explored. Our research has found 
that DANCR is highly expressed in BC cell lines. The 
downregulation of DANCR has an inhibitory effect on the 
vitality, migration, and invasion of BC cells. In addition, 
Western blot and endothelial cell adhesion assay confirmed 
that DANCR affects lymphatic metastasis. These results 

indicate that DANCR plays an important role in the 
development of BC lymphatic metastasis.

Studies  have shown that  miRNAs may play an 
indispensable role in cancer cell proliferation, differentiation, 
invasion, and migration, and many miRNA expression 
disorders are related to lymphatic metastasis of various 
cancers (36-38). For example, Guo et al. found that miR-34a 
has a tumor suppressor effect in mouse liver cancer, not only 
inhibiting cell growth but also inhibiting metastasis, and 
can be used as a new therapeutic target for liver cancer (39).  
In addition, there is a regulatory relationship between 
lncRNA and miRNA; lncRNA can affect the downstream 
target genes of miRNA by regulating miRNA, thereby 
affecting the occurrence and development of various 
cancers (40,41). In the present study, we used dual-luciferase 
report experiments to verify the targeting relationship 
between miR-335 and DANCR, adding miR-335 mimic to 
inhibit the migration, invasion, and metastasis of BC cells; 
the overexpression of DANCR reversed this inhibition. 
Therefore, miR-335 may be a target of DANCR in BC, 
and DANCR promotes lymphatic metastasis of BC by 
inhibiting miR-335.

VEGF-C was the first lymphangiogenic factor discovered 
that affects tumor blood vessel formation and cancer 
progression. We found that the expression of VEGF-C was 
upregulated in BC cells. Luciferase experiments further 
verified the targeting relationship between miR-335 and 
VEGF-C. The si-DANCR group not only inhibited 
the vitality, migration, and invasion of BC cells but also 
inhibited metastasis, which was counteracted by inhibiting 
miR-335 or overexpressing VEGF-C. Therefore, we believe 
that the downregulation of DANCR inhibits the expression 
of VEGF-C through the upregulation of miR-335, and the 
molecular axis of DANCR/miR-335/VEGF-C can be used 
as a target to explore lymphatic metastasis of BC.

In summary, we found that DANCR promotes lymphatic 
metastasis of BC, indicating that DANCR targets the 
molecular mechanism of miR-335 in lymphatic metastasis 
of BC and affects VEGF-C expression, and determines the 
molecular mechanism of the DANCR/ miR-335/VEGF-C 
axis. The existence of the axis could be used to discover 
potential markers of BC lymphatic metastasis and targets 
for the diagnosis and treatment of BC.
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