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ABSTRACT

The long-non-coding RNA (IncRNA) small nucleolar RNA host gene 1 (SNHGT1) is a known cause of
tumorigenesis. Nevertheless, it's yet unclear how IncRNA SNHG1 influences breast cancer. Herein, we
explored the mechanisms through which SNHG1 modulates breast cancer tumor progression. Our
findings demonstrated that SNHG1 is significantly upregulated in breast cancer tissues and cells. High
SNHGT1 levels were closely linked to reduced survival rates in breast cancer patients. SNHGT1 silencing
has been shown to inhibit the proliferative, migratory, and invasive activity of breast cancer cells.
Moreover, SNHG1 silencing enhanced cisplatin (DDP) sensitivity of these cells through improving
DDP-induced cell apoptosis. Mechanistically, SNHG1 was found to interact with enhancer of zeste
homolog 2 (EZH2), recruiting EZH2 to trigger trimethylation of histone H3 lysine 27 (H3K27me3), thus
epigenetically inhibiting miR-381 transcription in these cells. Overexpression of miR-381 inhibited
tumor progression and sensitized cells to the chemotherapeutic reagent DDP. More importantly,
rescue experiments demonstrated that miR-381 inhibition could inverse the tumor-suppressive effect
of SNHGT1 silencing in breast cancer. In summary, SNHG1 silencing suppressed tumor progression and
overcame breast cancer cell DDP resistance via the epigenetic suppression of miR-381 expression. Our
study revealed that SNHG1 served as a novel therapeutic target for breast cancer chemoresistance.
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1. Introduction

Breast cancer is one of the most prevalent gynecolo-
gic malignant tumors and represents a major threat
to the health of females [1]. Although great advances
have been made in breast cancer therapeutics, the
prognosis of patients remains at an unsatisfactory
level [2]. Surgical tumor removal and adjuvant che-
motherapy remain the primary treatments for breast
cancer. Nevertheless, as these tumors are very
aggressive and often chemoresistant, patient’s treat-
ment remains challenging [3,4]. Therefore, to
sequentially elucidate the mechanism is imperative
for breast cancer treatment, as novel target identifi-
cation has the potential to guide drug development
and appropriate treatment.

LncRNAs are longer than 200 nucleotides and
lack the ability to code protein [5]. They are impor-
tant in terms of their extensive regulatory actions in
the development of human cancers [6-8].
Additionally, IncRNAs are vital regulators of che-
moresistance in malignancies [9-11]. SNHGI is

a key IncRNA that is expressed in prostate cells that
has been shown to promote the development of
prostate cancer [12]. Moreover, up-regulated
SNHGI1 could exert an oncogenic role in osteosar-
coma, contributing to tumor progression and poor
prognosis in osteosarcoma patients [13]. Recently,
SNHG1 was revealed to be upregulated and pro-
moted tumor progression in breast cancer [14].
However, whether SNHG1 affects breast cancer che-
moresistance remains uncertain, making this a key
topic worthy of further experimental evaluation.
miRNAs are non-coding RNAs with 21-24
nucleotides, which bind to the 3’ untranslated
regions (3'UTR) of target mRNAs to promote their
degradation, thereby reducing gene expression
[15,16]. miRNAs are involved into tumorigenesis
and chemoresistance [17]. miR-381 was reported to
be down-regulated and act to suppress tumor pro-
gression in breast cancer through targeting CXC
motif chemokine receptor type 4 (CXCR4) [18].

CONTACT Xueyuan Tang @ tangxyxj0805@163.com @ Department of Reproductive Endocrinology, Xi'an International Medical Center Hospital, 777 Xitai
Road, Xi'an, Shanxi 710100, China

© 2021 The Author(s). Published by Informa UK Limited, trading as Taylor & Francis Group.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted
use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://www.tandfonline.com
https://crossmark.crossref.org/dialog/?doi=10.1080/21655979.2021.1996305&domain=pdf&date_stamp=2021-11-21

9240 M. ZHANG ET AL.

Furthermore, miR-381 can target Multidrug
Resistance 1 (MDRI1) to suppress breast cancer
DDP resistance [19]. The control of miR-381 in
breast cancer, however, has yet to be characterized.

It has been suggested that SNHG1 suppresses
host cell gene expression through its ability to target
the polycomb repressive complex 2 (PRC2) subunit
enhancer of zeste homolog 2 (EZH2) [20,21].
Chipbase analyses suggested that EZH2 was capable
of binding miR-381, which could attribute to DNA
hypermethylation [22]. Together with the findings
of the previous studies, we suspected that SNHGI
may epigenetically suppress miR-381 expression via
recruiting EZH2 in breast cancer cells. Therefore,
the aim of our study was to reveal the function and
epigenetic mechanism of IncRNA SNHGI in breast
cancer, which may provide for novel insights into
therapeutic targets and functional mechanism for
breast cancer.

2. Methods
2.1. Tissue and cell samples

Surgical specimens from human Luminal A,
Luminal B, Basal and HER2-positive breast cancer
tissues were acquired from 48 breast cancer
patients, who had not received preoperative radio-
therapy or chemotherapy, treated within Xijing
Hospital, The Fourth Military Medical University.
All patients provided consent and the study was
approved by our ethics board. Breast cancer cell
lines (MCF-7 & MDA-MB-231) and normal epithe-
lial cell line (MCF-10A) were purchased from the
ATCC and cultured as previously described [23].

2.2. Transfection

Empty pcDNA3.1, pcDNA-SNHGI, and siRNAs
targeting SNHG1 (si-SNHG1#1, si-SNHG1#2, si-
SNHG1#3) or EZH2 (si-EZH2) were purchased
were synthesized by GenePharma (Shanghai,
China). All transfections were performed with
Lipofectamine 2000 (Invitrogen).

2.3. gRT-PCR

RNA was extracted from breast cancer tissues and
MCF-7 and MDA-MB-231cells using TRIzol and

used to generate ¢cDNA with M-MLV Reverse
Transcriptase (Invitrogen). Next, an ABI Prism
7900 instrument was used to perform qRT-PCR
using SYBR green (VeriQuest Fast, Thermo
Fisher). Relative expression was analyzed using
2742C" method with U6 and GAPDH as internal
reference. Primer sequences are shown in Table 1.

2.4. Cell proliferation and DDP sensitivity assays

MTT assays were used to assess cell proliferation
rates. The viability of cells treated with different
concentrations of DDP (0.1, 1, 5, 10, 25, 50,
100 pM) was determined using MTT assays. DDP
sensitivity was determined using the IC50 value
(half maximal inhibitory concentration) which was
calculated using GraphPad Prism 7.0 Software.

2.5, Transwell assays

Transfected cells were added to the upper chambers
of Matrigel coated wells (Corning, NY, USA) for
invasion and migration assays, respectively. Cells in
the upper chambers were cultured in media with
10% fetal bovine serum, whilst cells in the lower
chambers were assessed for migration or invasion.
After 24 h, noninvasive or non-migrating cells were
carefully removed using a swab, and invaded or
migrated cells were fixed with formaldehyde and
stained with crystal violet. These cells were imaged
and enumerated via light microscopy.

2.6. Apoptotic assessments

For the assessment of drug induced cell death,
transfected cells treat with 2 uM DDP were treated
for 48 h and stained with commercial PI and
Annexin V staining kits. Cell apoptosis were
assessed by flow cytometry [24].

Table 1. List of primer sequences used for qRT-PCR.
miRNA/gene name

Sequences

SNHG1-forward 5'-AGGCTGAAGTTACAGGTC-3’
SNHG1-reverse 5-TTGGCTCCCAGTGTCTTA-3’
miR-381-forward 5'-TACTTAAAGCGAGGTTGCCCTT-3’
miR-381-reverse 5'-GGCAAGCTCTCTGTGAGTA-3'
GAPDH-forward 5'-AAGGTGAAGGTCGGAGTCA-3’
GAPDH-reverse 5'-GGAAGATGGTGATGGGATTT-3’
Ue-forward 5'-CTCGCTTCGGCAGCACA-3’
U6-reverse 5'-TGGTGTCGTGGAGTCG-3’




2.7. Caspase activity assay

DDP treated cells were assessed for caspase activity
using commercially available colorimetric Kkits
(R&D Systems Inc.,, MN, USA). Absorbances
were read at 405 nm on a microplate reader.

2.8. Subcellular location assay

MCE-7 cells were harvested in NP-40 lysis buffer
on ice for 10 min and centrifuged at 4°C for 5 min.
Cytoplasmic and nuclear fractions were isolated
from the supernatants and pellets respectively,
and qRT-PCR analysis was performed.

2.9. RNA immunoprecipitation (RIP)

Magna RIP Kits (Millipore) were used for interac-
tions analyses. Briefly, cells were lysed in RIPA
buffer and probed with anti-EZH2 (Millipore) or
control IgG (Millipore)-antibodies conjugated to
magnetic beads as previously described [25]. After
incubation with proteinase K, the immunoprecipi-
tated RNA was prepared for further qRT-PCR.

2.10. ChIP assays

The promotor sequence for miR-381 were obtained
from UCSC (https://genome.ucsc.edu/). EZ
Chromatin immunoprecipitation (ChIP) Kits
(Millipore) were employed using control IgG
(Millipore), anti-EZH2 (Abcam, MA, USA) or anti-
H3K27me3 antibodies (Millipore). Precipitated
DNA was subject to qRT-PCR analysis.

2.11. Luciferase assays

Reporter plasmids of miR-381 promoter were
individually synthesized by GenePharma and co-
transfected with pcDNA-SNHG1 or si-SNHG1 in
MCE-7 cells for 48 h. Dual Luciferase Reporter
Assays were performed using commercial Kkits
(Promega).

2.12. Animal experiments

All animal studies described herein were approved
by our institutional animal ethics committee.
Briefly, we implanted the mice with E2 pellets
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before MCEF-7 cell injection for tumor formation.
Then, MCF-7 cells that had been transformed to
stably expressing sh-SNHGI1 or sh-con were
implanted into the axils of six female BALB/c
nude mice (six-week-old, n = 3 per group) from
Slac Laboratory (Shanghai, China). After one-
week, tumor volumes were measured and calcu-
lated every 7 days using the following equation
(v = 0.5 x length x width?). Mice were sacrificed
after 35 days and xenograft tumors were weighed.
Tumors were collected and analyzed by qRT-PCR.

2.13. Data analysis

Data are shown as the mean + standard error.
Data were compared via student’s t-test and one-
way ANOVAs using SPSS v16.0. P < 0.05 was the
significance threshold.

3. Results

In our study, we predicted that the IncRNA
SNHGI1 may play a key role in breast cancer by
epigenetically silencing miR-381. Therefore, we
aimed to investigate the functional role of
SNHG1/miR-381 axis in breast cancer. Our data
revealed that SNHG1 was upregulated in breast
cancer, and silencing SNHG1 suppressed tumor
progression and cisplatin resistance of breast can-
cer cells. Moreover, miR-381 could be epigeneti-
cally suppressed by SNHG1 and miR-381
inhibition could partly reverse the effect of
SNHG1 knockdown on breast cancer cells. In
summary, our findings demonstrated that
SNHGTI contributed to tumor progression and cis-
platin resistance in breast cancer cells through
epigenetically silence miR-381 via recruiting
EZH2 on the promotor of miR-381, which may
provide a novel mechanism and therapeutic target
for breast cancer chemotherapy.

3.1. SNHG1 was overexpressed in breast cancer

We first analyzed the expression of SNHGI in
pan-Cancer and TCGA-BRCA datasets. Our
results confirmed that SNHG1 was up-regulated
in pan-Cancer (Figure 1(a)) and TCGA-BRCA
(Figure 1(b)) datasets. To further explore the role
of SNHG1 in breast cancer development, we
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examined SNHGI expression in tumor and adja-
cent normal tissues through qRT-PCR analysis.
We found that SNHGI1 expression was upregu-
lated in tumor tissues (Figure 1(c)). Moreover,
SNHG1 was significantly upregulated in breast
cancer cells (Figure 1(d)), and correlated with
shorter overall survival in breast patients
(P = 0.0137) (Figure 1(e)). Taken together, upre-
gulated SNHG1 is potentially associated with
tumorigenesis in breast cancer.

3.2. SNHG1 knockdown suppressed breast
cancer cell proliferative, migratory, and invasive
activity

To determine how SNHGI expression influences
breast cancer tumorigenesis, breast cancer cells
were transfected with a panel of siRNAs targeting
SNHGI, and verified the reduction of its expression,
especially in the si-SNHGI #1 group (Figure 2(a)).
Therefore, si-SNHG1#1(named si-SNHG1 in further
experiments) was selected to knockdown SNHGI in
the following studies. MTT assay revealed SNHGI
knockdown led to an inhibition of cell viability
(Figures 2(b,c)). Meanwhile, silencing of SNHG1
resulted in decreased migration and invasion
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(Figures 2(d,e)). Given the role of SNHG1 in vitro,
we investigated if SNHG1 knockdown suppressed
tumor growth in vivo. MCF-7 cells infected with sh-
SNHGTI or sh-con were inoculated into nude mice.
We found that SNHGI1 knockdown caused
a noticeable inhibition of tumor growth in the sh-
SNHG1 group relative to the sh-con group
(Figures 2(f,g)). Furthermore, compared with the
tumors in control group, an evident decline of
SNHGI expression and a striking elevation of miR-
381 expression were found in the tumors after sh-
SNHGI1 knockdown, as determined by qRT-PCR
(Figure 2(h)). These findings emphasized that
SNHGI1 silencing dramatically suppressed tumor
growth, highlighting its importance in breast cancer
progression and development.

3.3. Knockdown of SNHG1 improved DDP
sensitivity in breast cells

To assess how SNHG1 influences DDP resistance
in breast cancer cells, DDP sensitivity assays were
performed in si-con or si-SNHGI1 transfected
breast cancer cells. The results showed that
SNHGI silencing noticeably strengthened breast
cancer cell sensitivity to DDP (Figures 3(a,b)).
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Figure 1. SNHG1 was upregulated in breast cancer tissues and cells. SNHG1 expression was analyzed in pan-Cancer datasets (a) and
TCGA-BRCA dataset (b). SNHG1 expression was detected using qRT-PCR analysis in paired breast cancer tumor (n = 48) or adjacent
normal (n = 48) tissues (c), and breast cancer cells (MCF-7 and MDA-MB-231) and human normal cells (MCF-10A) (d). (e) Kaplan-
Meier curve was performed to evaluate the overall survival between low and high SNHG1 expression groups. *P < 0.05, ***P < 0.001.
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Figure 2. SNHGT1 silencing inhibited cell proliferation, and migration and invasion in breast cancer cells. (a) qRT-PCR analysis of
SNHG1 expression in MCF-7 and MDA-MB-231 cells transfected with siRNAs (si-SNHG1#1, si-SNHG1#2, si-SNHG1#3) or si-con. (b and
¢) MTT assay determined the cell viability of si-SNHG1- or si-con-transfected cells. (d) Migration assay in si- SNHG1- or si-con-
transfected cells was performed. (e) Invasion assay was carried out to detect the invasion number of si-SNHG1- or si-con-transfected
cells. (f) Tumor volume was monitored every 7 days after inoculation. MCF-7 cells stably expressing sh-SNHG1 or sh-con were
inoculated into nude mice. (g) The tumors were excised at 35th days after inoculation and weighed. (h) gRT-PCR analysis of SNHG1

and miR-381 expression in xenograft tumors. *P < 0.05.

Moreover, flow cytometry analysis found that
SNHG1 inhibition strangely improved DDP-
induced apoptosis (Figures 3(c,d)). Apoptosis-
related proteins such as caspases are well known
to be implicated with drug-induced apoptosis [26].
Our study found that SNHG1 depletion strikingly
enhanced caspase-3/9 activity in breast cancer cells
(Figures 3(e,f)). Totally, these findings indicated
that SNHG1 downregulation improved breast can-
cer cell DDP sensitivity, highlighting its key reg-
ulatory roles in breast cancer chemoresistance.

3.4. SNHG1 epigenetically silenced miR-381

It has been suggested that SNHG1 suppresses host
cell gene expression through its ability to target the
polycomb repressive complex 2 (PRC2) subunit

EZH2 [20,21]. Chipbase analyses suggested that
EZH2 was capable of binding miR-381, which
could attribute to DNA hypermethylation [22].
Hence, we further investigated whether SNHGI
was an epigenetic suppressor of miR-381 via recruit-
ing EZH2 in breast cancer cells. Firstly, Chipbase
database analysis exhibited a close association
between SNHG1 and EZH2 levels in breast cancer
tissues (Figure 4(a)). Subcellular fractionation assay
showed that SNHG1 possessed both a nuclear and
cytoplasmic  distribution in  MCF-7  cells
(Figure 4(b)). SNHGTI silencing or downregulation
of EZH2 by si-EZH2 could strikingly increase the
expression of miR-381 (Figure 4(c,d)). We addition-
ally assessed the binding of SNHGI1 and miR-381
using RIP assays. Results of RIP assay confirmed that
SNHG1 could bind to EZH2 (Figure 4(e)).
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Figure 3. Knockdown of SNHG1 enhanced DDP sensitivity of breast cancer cells. (a and b) MCF-7 and MDA-MB-231 cells transfected
with si-SNHG1 or si-con were treated with various concentrations of DDP (0.1, 1, 5, 10, 25, 50, 100 uM) for 48 h and cell viability was
detected by MTT assay. Cell apoptosis was determined by flow cytometry analysis (c and d) and caspase activity assay (e and f) in si-
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Furthermore, EZH2 can bind the promoter region of
miR-381, resulting in H3K27me3 modification.
However, knockdown of SNHG1 weakened EZH2
binding and H3K27me3 enrichment on the miR-381
promoter (Figure 4(f)). We next performed
a luciferase reporter assay in MCF-7 cells, showing
that SNHG1 knockdown increased miR-381 promo-
ter activity, while the overexpression of SNHGI
inhibited miR-381 promoter activity (Figure 4(g)).
SNHGI1 and miR-381 expression were also nega-
tively associated in breast cancer specimens
(Figure 4(h)). These findings demonstrated that

SNHGI epigenetically suppressed miR-381 expres-
sion in breast cancer, suggesting that this axis may be
one of the key regulatory processes governing onco-
genic progression in breast cancer.

3.5. MiR-381 overexpression improved CDDP
sensitivity and inhibited proliferative, migratory,
and invasive activity

To further define the role of miR-381 in breast cancer
cells, cells were subject to exogenous miR-381
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transfection which, as expected, increased miR-381
levels (Figure 5(a)). Additionally, the exogenous
expression of miR-381 reduced the proliferative capa-
city of cells (Figure 5(b-c)), inhibited migration/inva-
sion (Figure 5(d-e)), and enhanced DDP sensitivity
(Figure 5(f)). Additionally, miR-381 overexpression
enhanced DDP-induced apoptosis (Figure 5(g)) and
increased caspase-3/9 activity (Figure 5(h-i)) in breast
cancer cells. Together, elevated miR-381 expression
suppressed tumor progression and enhanced breast
cancer DDP sensitivity, emphasizing the value of
miR-381 in breast cancer tumor progression and
DDP resistance.

3.6. SNHG1 knockdown suppressed tumor
progression and improved breast cancer DDP
sensitivity via upregulating miR-381

To verify if the functional impact of SNHG1 silen-
cing in breast cancer is mediated by miR-381, cells

were transfected with si-SNHGI alone or together
with anti-miR-381. Silencing of SNHGI1 substan-
tially increased miR-381 expression, while the
opposite occurred upon anti-miR-381 transfection
(Figure 6(a)). Downregulation of SNHGI led to
a loss of cell growth, migration and invasion.
Importantly, the suppressive effect of SNHGI
inhibition was strikingly eliminated by miR-381
downregulation (Figure 6(b,e)). Moreover, miR-
381 inhibition could reverse SNHGI silencing-
mediated enhancement of DDP sensitivity
(Figure 6(f)). Furthermore, anti-miR-381 transfec-
tion extremely suppressed the silenced SNHGI1-
mediated enhancement of apoptosis (Figure 6(g))
and  caspase-3/9  activity (Figure 6(h-i)).
Collectively, these findings demonstrated that
silencing SNHG1 reduced the metastatic and
DDP-resistant phenotypes of breast cancer cells
via upregulating miR-381 expression. Moreover,
the schematic diagram of the mechanism through
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*P < 0.05.

which SNHG1 promoted tumor progression and
DDP resistance in breast cancer was shown in
Figure 7.

4. Discussion

In breast cancer patients, the aggressive nature
and chemoresistance have severely restricted the
therapeutic outcome, as many patients are dis-
covered when their disease is quite advanced and
ineligible for curative treatment. Subsequently,
the mechanism(s) of tumor progression and che-
moresistance must be defined to improve ther-
apeutics in the clinic. Herein, we show that
SNHG1 was high-expressed in breast cancer tis-
sues/cells, the silencing of which could prevent
the metastatic and DDP-resistant phenotypes of
breast cancer cells. Prominently, SNHG1 silen-
cing suppressed tumor progression and sensi-
tized breast cancer «cells to DDP via

epigenetically silencing miR-381. Thus, SNHG1
can function as an oncogenic gene in breast
cancer and SNHGI silencing may be effective
for breast cancer chemotherapy.

The significance of IncRNAs as master regu-
lators in carcinogenesis has been widely dis-
cussed, and its dysregulation has been
considered as an important mechanism for can-
cer tumorigenesis [27]. Although IncRNAs are
known to be linked to tumorigenesis, the
mechanistic characterization of these RNAs has
been limited and it is vital that they are more
fully characterized in order to appropriately elu-
cidate their cancer-causing potential. SNHGI
was reported to function as a cancer driver in
a range of important human malignancies [28],
including breast cancer [14,29]. Consistent with
this, the results in our study suggested silencing
of SNHGI1 inhibited proliferative, invasive, and
migratory activity. Nevertheless, our study first
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Figure 6. miR-381 knockdown reversed the effect of SNHG1 silencing on tumor progression and DDP sensitivity of breast cancer
cells. MCF-7 and MDA-MB-231 cells were transfected with si-con, si-SNHG1 or si-SNHG1+ anti-miR-381, followed by determination of
miR-381 expression by qRT-PCR analysis (a), cell viability by MTT assay (b and c), migration and invasion by Transwell migration and

invasion assays (d and e), IC50 value by DDP sensitivity assay (f), and cell apoptosis by flow cytometry analysis (g) and caspase
activity assay (h and i). *P < 0.05.

Figure 7. Schematic diagram of the mechanism of SNHG1 epigenetically silencing miR-381 in breast cancer.
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demonstrated that SNHGI knockdown could
overcome breast cancer DDP resistance, which
may provide a novel therapeutic target to
improve the outcome of breast cancer patients
with DDP resistance. In addition, SNHG1 down-
regulation inhibited breast tumor growth in vivo.
The culmination of these data suggests that
SNHGI represents a potential therapeutic target
for breast cancer chemotherapy.

The mechanisms through which SNHG1 upregu-
lation contributes to breast cancer progression and
DDP resistance remains indescribable. Thus, we
investigated the mechanistic roles of SNHGI.
Recently, accumulating evidence shows that
IncRNAs can epigenetically inhibit the expression
of target genes via recruiting EZH2, ultimately affect-
ing cell functions [30-32]. Prominently, SNHG1
could epigenetically suppress gene expression
through recruiting EZH2 in various cancers
[20,21]. The EZH2 histone methyltransferase serves
as an epigenetic suppressor of gene expression via
driving H3K27me3 enrichment in promoter regions
[33,34]. Besides, miR-381 could attribute to DNA
hypermethylation in cancers [18]. Moreover, EZH2
could bind and epigenetically silenced miR-381 in
breast cancer [35]. However, the ability of SNHGI to
suppress miR-381 in breast cancer was not defined.
We determined that SNHGI1 or EZH2 knockdown
could up-regulate miR-381 expression. RIP assay
additionally established the ability of SNHGI to
interact with EZH2. Additionally, SNHG1 silencing
enhanced miR-381 promoter activity via decreasing
the recruiting of EZH2 and H3K27me3. These
results suggested that SNHG1 epigenetically silences
miR-381 through its ability to directly bind to and
target EZH2 in breast cancer cells, demonstrating
a novel epigenetic mechanism through which
SNHGTI suppressed miR-381 expression at the tran-
scriptional level via recruiting EZH2 and enriching
H3K27me3 on the promotor region of miR-381.
Growing evidence implicates miR-381 as a tumor
suppressor [18,36-38]. Likewise, low-expressed
miR-381 was implicated with tumor progression
and DDP resistance in breast cancer [39-41].
Consistently, our work revealed that miR-381
reduced tumor progression, and enhanced the sen-
sitivity of DDP. Furthermore, miR-381 inhibition
alleviated the effects of SNHGI silencing in breast

cancer cells. This highlights that SNHG1 can sup-
press tumor progression and improve DDP sensitiv-
ity via the epigenetic silencing of miR-381 in breast
cancer.

5. Conclusion

In this study, we show that SNHG1 contributed to
tumor progression and DDP resistance in breast
cancer cells by inhibiting miR-381 expression
through a novel epigenetic mechanism, highlighting
an attractive therapeutic target to obstruct tumor
progression and overcome breast cancer DDP
resistance.

Highlights

(1) Knockdown of SNHGI1 suppressed breast cancer
tumor progression.

(2) SNHGI1 contributed to DDP resistance in breast can-
cer cells.

(3) SNHGI exerted its oncogene function through epigen-
etically silencing miR-381.

(4) Knockdown of SNHGI inhibited growth of xenograft
derived from breast cancer in vivo.
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