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Background: Small nucleolus RNA Host Gene 8 (SNHG8) belongs to a subgroup with long 
non-coding RNAs. LncRNA SNHG8 presents up-regulated in miscellaneous cancers, like 
gastric cancer, liver cancer, and esophageal squamous cell cancer. Nevertheless, the expres-
sion pattern and the pathological function of lncRNA SNHG8 in breast cancer remain 
obscure.
Methods: We examined the expression levels of lncRNA SNHG8 in the tissue samples and 
cell lines from breast cancer via RT-qPCR in the present study. The functions of lncRNA 
SNHG8 on the progression of breast cancer cell were examined by CCK-8, EdU, Transwell 
chamber assays, and flow cytometry analyses. The expression of proteins was assessed using 
Western blot assay.
Results: We found that proliferation, migration, and invasion of breast cancer cells were 
significantly inhibited due to knockdown of lncRNA SNHG8, while inducing apoptosis of 
these cells. Mechanistically, SNHG8 functioned as an inhibitor of miR-634 in tumor tissues.
Conclusion: LncRNA SNHG8 sponged the miR-634 to increase the expression level of 
ZBTB20, thus further aggravating the malignancy of breast cancer. Hence, the lncRNA 
SNHG8-miR-634-ZBTB20 axis may be a promising therapeutic target to treat breast 
cancers.
Keywords: small nucleolus RNA host gene 8, microRNA-634, breast cancer, ZBTB20

Introduction
Breast cancer is one of the most common malignant tumors in women worldwide.1 

In the past few decades, breast cancer has become the most common cancer among 
women, especially in developed countries as well as the second cause of women 
cancer death after lung cancer.1–3 However, the specific pathogenesis of breast 
cancer remains unclear.4,5 Previous studies have shown that not only genetic and 
endocrine factors but also the improper expressions of Lnc/miRs and proteins are 
involved in the occurrence of breast cancer.6,7

Long non-coding RNAs (lncRNA) are a group of RNAs that consist of over 200 
nucleotides and have no protein-coding function except for guiding RNAs in post- 
translational modifications.8–10 It is well known that lncRNAs regulate gene expres-
sion through a variety of mechanisms, including genomic interactions, protein 
content, miRNA competition, and chromatin modification.9 Recent reports prove 
that lncRNAs feature in diverse biological and pathological behaviors, especially in 
carcinogenesis and cancer progression.10 At present, a multitude of lncRNAs have 
been reported to express abnormally in breast cancer. For example, Lnc-UCA1, 
Lnc-Smad7, and Lnc-LSINCT5 are reported to over-express in various breast 

Correspondence: Qian Liu  
Key Laboratory of Prevention and 
treatment of cardiovascular and 
cerebrovascular diseases of Ministry of 
Education, Jiangxi Provincial Clinical 
Research Center for Vascular Anomalies, 
Basic Medical School, Gannan Medical 
University, Ganzhou, Jiangxi, 341000, 
People’s Republic of China  
Email liuqiangmu2017@126.com

submit your manuscript | www.dovepress.com Cancer Management and Research 2021:13 3017–3028                                                   3017

http://doi.org/10.2147/CMAR.S270128 

DovePress © 2021 Xu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Cancer Management and Research                                                       Dovepress
open access to scientific and medical research

Open Access Full Text Article

http://orcid.org/0000-0003-1642-4329
mailto:liuqiangmu2017@126.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


cancers and play oncogenes roles in the malignant 
phenotypes.11 LncRNA SNHG8 has been reported to be 
over-expressed in various types of cancer, indicating that 
lncRNA SNHG8 may participate in the progression of 
these cancers.12–14 However, it has not been clarified 
whether lncRNA SNHG8 is abnormally expressed in 
breast cancer.

In our study, we found that lncRNA SNHG8 was 
increased in breast cancer samples and cell lines. 
Knockdown of lncRNA SNHG8 inhibited the cell prolif-
eration, migration/invasion, while triggering cell apoptosis 
of breast cancer cell lines. At the molecular level, lncRNA 
SNHG8 sponged miR-634 to induce the expression of an 
oncogene ZBTB20, which further triggered the activation 
of breast cancer progression. Therefore, we provided 
a novel molecular mechanism correlated with the pathol-
ogy in breast cancer and offered a novel direction for 
treating breast cancers.

Materials and Methods
Collection of Tissue Specimens
All breast cancer tissues and paired peritoneal tissues (n = 
30) were obtained from patients with breast cancer. All the 
protocols concerning the usage of patient samples were 
authorized by the Medical Ethics Committee of The first 
affiliate Hospital of Gannan Medical University. Informed 
consent was signed by all patients participating in the 
study. This research was conducted abiding by the World 
Medical Association Declaration of Helsinki.

Cell Lines and Culture Conditions
Human breast cancer cell lines (MCF7, Hs-578T, ZR-75- 
30, HCC1973) and human normal breast cell MCF-10A 
were purchased from the Chinese Academy of Sciences, 
Shanghai Institute of Biochemistry and Cell Biology 
(Shanghai, China). All cells were maintained in DMEM 
(Invitrogen, USA) supplemented with 10% fetal bovine 
serum (FBS, Hyclone, USA) and grown in humidified 
37°C incubators supplied with 5% of CO2. The CO2 cell 
incubator purchased from Forma Scientific UK and FACS 
Calibri flow cytometer purchased from BD biosciences 
(USA). ABI7300 fluorescence quantitative PCR instru-
ment was purchased from Applied Biosystems Inc.

RNA Extraction and RT-qPCR
TRIZOL reagent (ThermoFisher, USA) was adopted to 
refine total RNA in cells and tissues. Taqman probes 

(ThermoFisher, USA) were used to quantify miRNAs. To 
be brief, 1 µg of total RNA was transcribed to cDNA with 
the help of AMV reverse transcriptase (Takara, Japan) and 
an RT primer. The reaction conditions were 16°C for 30 
min, 42°C for 30 min, and 85°C for 5 min. Real-time 
quantitative PCR was performed by a Taqman PCR kit 
on an Applied Biosystems 7300 sequence detection sys-
tems (Thermofisher, USA). The reactions were performed 
in a 96-well plate at 95°C for 10 min, followed by 40 
cycles of 95°C for 10 sec and 60°C for 1 min. U6 and 
GAPDH were used as the internal control. SNHG8 
upstream primer: 5ʹ-CCCGAGAACCGT-CAGTTTGA-3ʹ, 
downstream primer: 5ʹ-ACACCCGTTTCCCCAACTAC 
-3ʹ. MiR-634 upstream primer: 5′-CAGTCTCAA 
ACCAGCACC-3′, downstream primer: 5′-TATGGTTG 
TTCACGACTCCTTCAC-3′. ZBTB20 upstream primer: 
5ʹ -GCTTGGCTACAGCGACATC-3ʹ, downstream pri-
mer: 5ʹ-GAACACATCGCCCACGTTC-3ʹ. U6 upstream 
primer: 5ʹ-CTCGCTTCGGCAGCACA-3ʹ, downstream 
primer: 5ʹ- AACGCTTCACGAATTTGCGT-3ʹ. GAPDH 
upstream primer: 5ʹ-AATCCCATCACCATCTTC-3ʹ, 
downstream primer: 5ʹ- AGGCTGTTGTCATACTTC-3ʹ.

Western Blotting Analysis
Samples were rifted in RIPA lysis buffer plus PMSF 
with low temperature, and BCA assay kit (Santa Cruz, 
California, USA) examined total protein concentration. 
Prepared protein samples were separated in SDS-PAGE 
and transferred into 0.22 μm PVDF membranes and then 
were incubated with prepared antibodies. Finally, this 
membrane was visualized by enhanced chemilumines-
cence (ThermoFisher, MA, USA). The antibody against 
β-actin was purchased from CST (Beverly, 
Massachusetts, USA). Antibodies against Bax, Bcl-2, 
MMP-2, and MMP-9 were purchased from Abcam 
(MA, USA).

Scratch Assay
When cells reached 90% confluence, a single wound 
was created and phase-contrast images were digitally 
photographed immediately after 24-h incubation. The 
original opening distance of the wound was set as 
100%. The opening distances after 24 h were detected 
in three areas which were randomly selected from per 
well, and the distance in three wells of each group was 
quantified and normalized by the original opening dis-
tance. The experiment was performed three times in 
triplicate, and the percentage of the migration rate was 
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calculated by examining the length of cell migration and 
expressed as a percentage in comparison with the con-
trol group. Migration rates = (treatment group cell 
migration distance/control group migration distance) 
× 100%.

Cell Counting Kit-8 (CCK-8) Assay
Cells were collected and resuspended in the culture med-
ium after 24-h transfection. In aggregate, 100 μL of cell 
suspension carrying 2×103 cells was injected into 96-well 
plates. Cells were incubated in the humidified incubator 
under the circumstance of 37°C and 5% CO2 in order to 
determine the cellular proliferation at specific time points: 
0, 1, 2, and 3 days after inoculation. At each time point, 10 
μL of the CCK-8 solution (Syngene, Nanjing, China) was 
appended into each well, followed by incubation at 37°C 
for extra 2 h. The absorbance of each well was measured 
at a 450 nm wavelength on a micro-plate reader 
(Thermofisher, USA).

EdU Assay
Cell lines were incubated with EdU (Syngene, Nanjing, 
China) and fixed with 1 mL 4% paraformaldehyde 
(Syngene, Nanjing, China) at room temperature for 30 
min, then cell lines were washed with 3% BSA twice, 5 
min each time, and permeated with 1 mL osmotic agent 
(0.5% Triton X-100) to permeate the cytoplasm and 
nuclear membrane. After 20 min of permeation, each cell 
line was washed with 3% BSA twice for 5 min each time 
to remove the osmotic agent. 0.5 mL of the KeyFluor488 
(Syngene, Nanjing, China) click-it reaction mixture was 
added to each culture dish and incubated at room tempera-
ture, for 30 min in darkness. Click-it reaction mixture was 
discarded, and the reaction mixture was rinsed with 3% 
BSA twice, 5 min each time. The reaction liquid was 
removed, add antifluorescence quenching agent and 
observed with a fluorescence microscope (ThermoFisher, 
MA, USA).

Transwell Chamber Assay
The capability of cell migration was evaluated by Transwell 
chambers (8 μm diameters; Shanghai, China). Cultured for 
48 h, the transformed cells were harvested, washed with 
PBS, and resuspended in DMEM without FBS. In aggregate, 
100 μL of suspension with 5×104 cells was appended into 
the upper chambers. The transwell chambers were put into 

a 24-well plate teemed with 500 μL of DMEM containing 
10% of FBS. Twenty-four hours later, non-migratory cells 
were gently eliminated. Meanwhile, the migratory cells were 
fixed with 100% methanol, stained with 0.5% crystal violet, 
washed with PBS, and imaged by an inverted microscope 
(Olympus, Tokyo, Japan). The migratory and invasive abil-
ities were detected by counting the migratory and invading 
cells, respectively.

Luciferase Reporter Assay
The luciferase reporter plasmids were constructed by cloning 
the SNHG8-WT, SNHG8-Mut (mutant of functional miR- 
634 binding domain), as well as ZBTB20-3ʹ-UTR-WT and 
ZBTB20-3ʹ-UTR-Mut into the psiCHECK-2 vectors 
(Synthgene Biotech, Nanjing, China). The sequences that 
could be binding to miR-634 were partly mutated and 
inserted into the reporter plasmids in order to identify the 
binding specificity. Briefly, MCF7 and ZR-75-30 cells were 
seeded in 24 well plates until reaching 60% confluence. Each 
well was co-transfected with luciferase reporter plasmids (0.5 
μg) and miRNA mimics (100 nM) using Lipofectamine 2000 
(Thermofisher, USA) according to the manufacturer’s proto-
col. The luciferase activity was measured after 48-h transfec-
tion by using the Dual-Luciferase Reporter Assay (Promega, 
Shanghai, China) in accordance with the manufacturer’s 
instructions and normalized to Renilla signals.

Plasmid Construction
Knockdown of the lncRNA SNHG8 and ZBTB20 was 
accomplished by transfecting cells with targeting 
shRNAs. shRNAs targeting the lncRNA SNHG8, 
ZBTB20, and control were synthesized by Synthgene 
(China). All the cells were transferred with them using 
Lipofectamine 2000 (Thermofisher, USA) complying with 
the manufacturer’s instruction. All samples were collected, 
respectively, after 24-h and 48-h transfection.

Statistical Analyses
All experiments were repeated three times and the data were 
presented as the mean standard deviation by using SPSS 
18.0 (SPSS, Inc.). A paired t-test was performed to compare 
the mean of the two groups, and then a one-way ANOVA 
and Bonferroni multiple comparison test was adopted to 
examine differences between the two or more groups. P < 
0.05 was considered statistically indispensable.
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Results
The Expression Level of SNHG8 is 
Up-Regulated Both in Breast Cancer 
Tissues and Its Cell Lines
Firstly, we measured its expression pattern in the 30 pairs of 
breast cancer and normal tissues as it seeks to evaluate the 
latent regulatory roles of SNHG8 in breast cancer. RT-qPCR 
analysis suggested that the expression level of SNHG8 was 
increased in tumor tissues when compared to the adjacent 
tissues (Figure 1A). Consistently, RT-qPCR analysis indi-
cated that SNHG8 expression was up-regulated in all tumor 
cell lines, including MCF7, Hs-578T, ZR-75-30, HCC1937 
cells when compared with normal breast cell MCF-10A. Of 
note since the expression levels of SNHG8 were higher in 
MCF7 and ZR-75-30 cells (Figure 1B), we selected these 
two cell lines for further investigation. The correlation 
between SNHG8 and miR-634 was analyzed (Figure 1C). 
All these results indicated that SNHG8 was positively cor-
related with breast cancer progression.

Knockdown of SNHG8 Inhibits Breast 
Cancer Cells Proliferation, Migration/ 
Invasion, While Accelerating Apoptosis
SNHG8 expression in MCF7 and ZR-75-30 cell lines was 
manipulated using SNHG8 shRNAs in order to explore the 
function of SNHG8 in breast cancer progression and its 
oncogenic ability. The knockdown efficiency is validated in 
Figure 2A. CCK-8 and EdU incorporation assays implied 
that knockdown of SNHG8 significantly depressed prolifera-
tion of MCF7 and ZR-75-30 cell lines (Figure 2B and C). In 
addition, flow cytometry analysis found that SNHG8 knock-
down promoted the apoptosis both in MCF7 and ZR-75-30 
cell lines (Figure 2D). At the molecular level, knockdown of 

SNHG8 significantly decreased the protein expression level 
of Bax, while increased the Bcl-2 (Figure 2E).

Next, we performed scratch and transwell chamber 
assays to examine the effect of SNHG8 knockdown on breast 
tumor cell migration and invasion. As shown in Figure 3A 
and B, SNHG8 deficiency inhibited cell migration and inva-
sion both in MCF7 and ZR-75-30 cell lines. At the molecular 
level, the expression levels of migration and invasion-related 
protein MMP-2 and MMP-9 proteins were significantly 
down-regulated when SNHG8 was knocked down (Figure 
3C). Collectively, these results indicated that SNHG8 func-
tions as a tumor oncogene in breast cancer progression.

miR-634 is a Target Gene of lncRNA 
SNHG8
As is known to all, lncRNAs have multiple biological func-
tions through sponging various miRNAs.15 By using bioin-
formatics analysis (http://starbase.sysu.edu.cn), we notified 
that a promising binding site existed between lncRNA 
SNHG8 and miR-634 (Figure 4A). Thus, we investigated 
whether lncRNA SNHG8 could directly regulate miR-634 
expression by using luciferase reporter assays. The results 
showed that overexpression of miR-634 repressed the lucifer-
ase activities containing the wild-type 3ʹ-UTR of SNHG8, but 
had no obvious effect on mut 3ʹ-UTR of SNHG8 both in 
MCF7 and ZR-75-30 cell lines (Figure 4B). Additionally, RT- 
qPCR analysis implied that knockdown of lncRNA SNHG8 
significantly up-regulated the miR-634 levels (Figure 4C). In 
addition, the expression level of miR-634 was decreased in 
tumor tissues, when compared with normal tissues (Figure 
4D). In the meanwhile, similar results were observed in all 
breast cancer cell lines (Figure 4E). The correlation between 
miR-634 and ZBTB20 was analyzed (Figure 4F).

Figure 1 The expression level of lncRNA SNHG8 is up-regulated both in breast cancer tissues and its cell lines. (A) The expression level of lncRNA SNHG8 in tumor and 
para-carcinoma tissues. (B) The expression level of lncRNA SNHG8 in normal breast cells and breast cancer cell lines. (C) The correlation between SNHG8 and miR-634 
were analyzed. Asterisks indicated significant differences from the control (**P < 0.01, Student’s t-test, compared to non-tumor or MCF-10A group).
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Overexpression of miR-634 Suppresses 
the Progression of Breast Cancer in vitro
NC mimics and miR-634 mimics were transfected into 
breast cancer cell lines (MCF7 and ZR-75-30), respec-
tively, so as to investigate the function of miR-634 in 
breast cancer progression. The transfection efficiency 
was validated and shown in Figure 5A. As shown in 
Figure 5B, miR-634 mimics decreased the cell viability. 

Consistent with these findings, EdU incorporation assay 
revealed that exogenous miR-634 expression inhibited 
the proliferation of MCF7 and ZR-75-30 cells (Figure 
5C). On the other hand, flow cytometry analysis found 
that miR-634 mimics promoted the apoptosis of MCF7 
and ZR-75-30 cells (Figure 5D). To conclude, miR-634 
mimics inhibited cell migration and invasion both in 
MCF7 and ZR-75-30 cell lines (Figure 5E).

Figure 2 Knockdown of lncRNA SNHG8 inhibits proliferation and induces apoptosis of breast cancer cells. MCF7 and MAD-MB-231 cells were transfected with either 
SNHG8 shRNAs or negative control (NC) shRNAs for 48 h. (A) RT-qPCR analysis of the transfection efficiency. (B) CCK-8 assay. (C) EdU assay. (D) Flow cytometry for the 
cell apoptosis. (E) Western blot analysis for the protein expression levels of apoptosis-related proteins. Asterisks indicated significant differences from the control (*P < 0.05 
and **P < 0.01, Student’s t-test, compared to sh-NC group).
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LncRNA SNHG8 Enhances the 
Progression of Breast Cancer Cell by 
Regulating miR-634/ZBTB20 Axis
We adopted a miRNA target prediction website (targetscan. 
org) to screen for miR-634 target genes in order to investi-
gate the detailed mechanism underlying miR-634-regulating 
breast cancer progression. Among all the targets, we 
selected ZBTB20, as a potential target of miR-643, because 
of the important function of ZBTB20 involved in the tumor 
development and progression. The putative binding sites are 
shown in Figure 6A. Functionally, miR-643 mimics wea-
kened the activity of ZBTB20 3ʹ-UTR-luciferase reporter. 
In contrast, mutation in miR-634 binding site in the 3ʹ-UTR 
of ZBTB20 almost completely offset the repression effect 

of miR-634 mimics on luciferase activity (Figure 6B), sug-
gesting that this binding site is essential for the function of 
miR-634. Besides, the expression level of ZBTB20 corre-
spondingly elevated in breast cancer samples, compared 
with normal tissues (Figure 6C). Meanwhile, similar results 
were observed in all breast cancer cell lines (Figure 6D). 
Consistently, RT-qPCR analysis indicated that overexpres-
sion of miR-634 significantly inhibited ZBTB20 mRNA 
and protein expression levels (Figure 6E and F).

To test whether miR-634/ZBTB20 axis was involved in 
SNHG8-promoted breast cancer progression, miR-634 
inhibitors and ZBTB20 shRNAs were transfected into 
MCF7 cells in the presence with SNHG8 shRNAs. The 
efficiency of miR-634 inhibition and ZBTB20 knockdown 
in MCF7 are presented in Figure 7A. CCK-8 and EdU 

Figure 3 Knockdown of lncRNA SNHG8 inhibits the migration and invasion in breast cancer cells. Cells were treated as in Figure 2. (A) Cell capacity of migration (scratch 
test). (B) Transwell chamber assays for cell migration and invasion. (C) Western blot analysis of the expression level of migration-related proteins (eg MMP-2 and MMP-9). 
Asterisks indicated significant differences from the control (*P < 0.05 and **P < 0.01, Student’s t-test, compared to sh-NC group).
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Figure 4 MiR-634 is a target gene of lncRNA SNHG8. (A) The predicted SNHG8 binding sites in the region of miR-634 and the corresponding mutant sequence were 
shown. (B) Relative values of luciferase signal. (C) The expression level of miR-634 both in tumor and normal breast tissues. (D) The expression level of miR-634 in normal 
breast cells and breast cancer cell lines. (E) The expression level of miR-634 both in MCF7 and MAD-MB-231 cells after transfected with NC mimics and SHNG8 shRNAs, 
respectively. (F) The correlation between SNHG8 and miR-634 were analyzed. Asterisks indicate significant differences from the control (**P < 0.01, Student’s t-test, 
compared to sh-NC group).
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incorporation assays indicated that miR-634 inhibitors 
induced MCF7 proliferation in the MCF7 cells with 
lncRNA SNHG8 knockdown, while these induction 
effects were partially antagonized by knockdown of 
ZBTB20 (Figure 7B and C). In contrast, knockdown of 
ZBTB20 recapitulated the miR-634 inhibitors-induced 

suppression of cell apoptosis in the SNHG8-deficient 
MCF7 cells (Figure 7D). Coincidence with these results, 
the cell migration and invasion analyses revealed similar 
changes as in the proliferation analysis (Figure 7E). Taken 
together, lncRNA SNHG8 activated breast cancer cell 
progression by partly targeting the miR-634/ZBTB20 axis.

Figure 5 Overexpression of miR-634 inhibits the migration and invasion of breast cancer cells. MCF7 and MAD-MB-231 cells were transfected with either miR-634 mimics 
or NC mimics for 48 h. (A) RT-qPCR analysis of the transfection efficiency. (B) CCK-8 assay. (C) EdU assay. (D) Flow cytometry for the cell apoptosis. (E) Transwell 
chamber assays for cell migration and invasion. Asterisks indicate significant differences from the control (*P < 0.05 and **P < 0.01, Student’s t-test, compared to sh-NC 
group).
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Figure 6 ZBTB20 is a target gene of MiR-634. (A) The predicted miR-634 binding sites in the region of ZBTB20 and the corresponding mutant sequence were shown. (B) 
Relative values of luciferase signal. Asterisks indicate significant differences from the control. (C) The expression level of ZBTB20 in breast cancer and normal breast tissues. 
(D) The expression level of ZBTB20 in normal breast cells and breast cancer cell lines. (E and F) The expression level of ZBTB20 mRNA and protein expression levels in 
MCF7 and ZR-75-30 cells after transfected with NC mimics and miR-634 mimics were analyzed by RT-qPCR and Western blot analyses. Asterisks indicate significant 
differences from the control (**P < 0.01, Student’s t-test, compared to non-tumor group, MCF-10A group or NC mimics group).

Figure 7 LncRNA SNHG8 promotes breast cancer cells by targeting the miR-634/ZBTB20 axis. Either miR-634 inhibitors or ZBTB20 shRNAs were transfected into the 
SNHG8-knockdown MCF7 cells. (A) RT-qPCR was performed to evaluate the efficiency of miR-634 inhibition and ZBTB20 knockdown. (B) Cell viability. (C) EdU assay. (D) 
Flow cytometry for the cell apoptosis. (E) Transwell chamber assays for cell migration and invasion. Asterisks indicate significant differences from the control (*P < 0.05 and 
**P < 0.01, compared to NC inhibitor group, #P < 0.05 and ##P < 0.01, compared to miR-634 inhibitor group, One-way ANOVA).
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Discussion
Breast cancer is the most common cancer affecting women 
and ranks as the second highest cause of cancer-related 
death among women worldwide.16,17 Over the past few 
decades, studies have shown that multiple lncRNAs are 
abnormally expressed in breast cancer.18–20 Therefore, it is 
important for the identification of breast cancer clinical 
treatment to dissect the role of lncRNAs in breast cancer 
progression. In our study, we found that the expression 
levels of lncRNA SNHG8 were elevated in breast cancer 
tissues and cell lines. Knockdown of lncRNA SNHG8 
decreased the proliferation, migration/invasion, while 
inducing apoptosis of breast cancer cells.

Broad evidences imply that the lncRNAs play critical 
role in breast cancer progression. For example, the 
lncRNA SBF2-AS1 promotes tumorigenesis and progres-
sion of breast cancer by regulating the miR-143/RRS1 
axis.21 LncRNA LOXL1-AS1 drives breast cancer metas-
tasis by antagonizing miR-708-5p expression and 
activity.22 On the other hand, lncRNA SNHG8 is found 
to promote endometrial carcinoma, gastric cancer, liver 
cancer, as well as the non-small-cell lung cancer,14,23–25 

indicating that SNHG8 is essential in the regulation of 
cancer pathology. In our study, we found that lncRNA 
SNHG8 was increased in breast cancer samples and cell 
lines. Our findings broadened the current function of 
lncRNA SNHG8 in cancer progression.

MiRNAs have become inhibitory and carcinogenic in 
tumorigenesis.26 Extensive research has shown that 
a multitude of miRNAs become dysregulated in breast 
cancer by regulating various pathological changes.27 

Therefore, taking in-depth study of these miRNAs pro-
vides new opportunities for developing effective techni-
ques to prevent and treat breast cancer. The downstream 
miRNA-634 in our study was significantly down-regulated 
in many tumors.28–30It is worth noting that up-regulating 
the expression level of miR-634 decreases the invasion 
and proliferation activities of tumor cells 
effectively.28,30,31 In the present study, we found that 
miR-634 was a target miRNA of SNHG8. Accordingly, 
the expression levels of miR-634 were down-regulated and 
negatively correlated with the SNHG8 in breast cancer 
tissues and cell lines. Luciferase reporter assays revealed 
that miR-634 could bind to SNHG8 and decrease its luci-
ferase activity in MCF7 and ZR-75-30 cell lines, thus 
antagonized the activation effect of SNHG8 on the cancer 
cell progression. These outcomes indicated that SNHG8 

might act as a sponger of miR-634 to accelerate breast 
cancer cell activation.

On the other hand, miR-634 has been proven to be 
a new tumor suppressor, which plays an important role in 
inducing tumor cells apoptosis, especially in liver cancer 
and hypophysoma.32–34 For example, it up-regulates cell 
proliferation in nasopharyngeal carcinoma by targeting 
p-MEK and p-ERK.35 Therefore, screening out the gene 
target of miR-634 in breast cancer is of great interest. In 
our study, given that ZBTB20 is a well-known oncogene 
in other tumors,36 we demonstrated the ZBTB20 was 
a target gene of miR-634 by bioinformatics and luciferase 
activity analyses. More importantly, knockdown of 
ZBTB20 reversed the neutralization effect of miR-634 on 
the SNHG8 knockdown-induced inhibition of breast can-
cer cell activation. Therefore, ZBTB20 might function as 
an output of the SNHG8-miR-634 axis in breast cancer. 
However, more clinic investigations need to be performed 
to further reinforce these findings.

In the present study, we demonstrated that the expres-
sion level of SNHG8 was upregulated in breast cancer 
tissues, as well as cell lines. Moreover, knockdown of 
SNHG8 inhibited breast cancer cell proliferation, migra-
tion/invasion while triggered the cell apoptosis. In addi-
tion, we found that miRNA-634 was down-regulated in 
breast cancer tissues, and overexpression of miR-634 par-
tially blocked the SNHG8-induced breast cancer cell pro-
gression. Mechanistically, the effect of SNHG8 on breast 
cancer was partially mediated by miR-634/ZBTB20 axis. 
Our findings provided a promising mechanism where 
SNHG8 regulated the progression of breast cancer. 
SNHG8, as well as miR-634 and ZBTB20, might be 
adopted as diagnosed biomarkers and therapeutic targets 
for breast cancer and its associated diseases.
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