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Abstract
Long non-coding small nucleolar RNA host gene 7 (lncRNA SNHG7) is located on chromosome 9q34.3 in length of 984bp. SNHG7
has been found to play the role of oncogene in varieties of cancers, and its dysregulation has been found to be associated with
carcinogenesis and progression. In the present study, we examined the expression of SNHG7 in prostate cancer tissues and in
paired adjacent normal prostate tissues, and we further explored the clinical significance and prognostic value of SNHG7 in prostate
cancer patients.
A total of 127 prostate cancer tissueswere collected from prostate cancer patients who underwent radical prostatectomy between

April 2011 and March 2019 at the department of urology, Pudong New Area People’s Hospital. Real-time quantitative polymerase
chain reaction experiment was performed to detect the relative expressions of SNHG7 in the prostate cancer tissues and normal
prostate tissues. The Kaplan–Meier methodwas used to create survival curves and the log-rank test was used to determine statistical
significance. A Cox proportional hazard analysis was used to evaluate the prognostic factors in univariate and multivariate analyses.
Compared with paired adjacent normal prostatic tissues, SNHG7 expression was increased in prostate cancer tissues (P< .001).

Increased SNHG7 expression correlated with Gleason score (P= .021), bone metastasis (P= .013), pelvic lymph node metastasis
(P= .008), and TNM stage (P= .007). Multivariate Cox regression analyses revealed increased SNHG7 expression was independently
associated with a poor prognosis of prostate cancer patients (hazard ratio [HR]=2.839, 95% confidence interval [CI]=1.921–8.382,
P= .038).
This study showed that lncRNA-SNHG7 was overexpressed in prostate cancer tissues, and it might contributes to the

development and progression of prostate cancer. Furthermore, the SNHG7 expression was associated with the prognosis of
prostate cancer, suggesting a potential target for the treatment and prognosis of prostate cancer. Nevertheless, the underlying
modulatory mechanism by which SNHG7 aggravates prostate cancer progression need to be further studied.

Abbreviations: lncRNA SNHG7 = long non-coding small nucleolar RNA host gene 7, lncRNAs = long noncoding RNAs, qRT-
PCR = real-time quantitative polymerase chain reaction.
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1. Introduction

Prostate cancer ranks the second leading cause of cancer-related
death among American men, and is one of the most common
malignant tumor in both the developed and developing
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countries.[1,2] Prostate cancer is a currently common disease
in Chinese male. The incidence is increasing rapidly in urban
area and the mortality is high in rural area.[3,4] Although the 5-
year survival rates of prostate cancer steadily increase in the
United States, the mortality of prostate cancer has been
increasing every year globally, particularly in East Asia.[5]

Despite of significant improvement in outcomes of patients with
early-stage by surgical prostatectomy, radiotherapy, hormone
therapy, or immunotherapy, the treatments for the advanced
patients are still challenging.[6,7] High rates of metastasis and
cancer-associated mortality are major cause of poor prognosis
in prostate cancer patients.[8] Hence, there is an urgent need to
find novel mechanisms involved in prostate cancer, which may
provide new perspectives on management of prostate cancer
patients.
LncRNAs are non-coding RNA transcripts that are longer than

200 nucleotides.[9] In recent years, mounting evidence has
accumulated indicating that lncRNAs play important roles in
various physiological and pathological processes, such as cell
proliferation, apoptosis, differentiation, and the development of
cancers.[10–12] Several studies have demonstrated lncRNAs as
potential biomarkers for cancer detection, prognosis, and
treatment.[13]
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Table 1

Summary of clinicopathologic features of the patients with
prostate cancer.

Cases (n) SNHG7 expression P-value
Variables High (n=66) Low (n=61)

Preoperative PSA level, ng/mL
<10 46 21 25 .356
�10 81 45 36

Age, yr
< 60 39 17 22 .250
�60 88 49 39

Gleason score
<8 61 25 36 .021
�8 66 41 25

T stage
pT2 68 33 35 .477
pT3/T4 59 33 26

Bone metastasis
Yes 24 18 6 .013
No 103 48 55

Pelvic lymph node metastasis
Yes 33 24 9 .008
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Long non-coding small nucleolar RNA host gene 7 (lncRNA
SNHG7) is located on chromosome 9q34.3 in length of 984bp.
SNHG7 has been found to play the role of oncogene, and its
dysregulation has been found to be associated with carcinogene-
sis and progression of several cancers, such as breast cancer,[14]

lung cancer,[15] gastric cancer,[16] glioblastoma,[17] melano-
ma,[18] thyroid cancer,[19] and pancreatic cancer.[20] Previously,
Han et al found that lncRNA SNHG7 was overexpressed in
prostate cancer cell lines and tissues. LncRNA SNHG7 promoted
prostate cancer migration and invasion by modulating EMT.[21]

Qi et al found that SNHG7 regulated the cycle progression and
acted as an oncogenic gene in the prostate cancer tumorigenesis
via miR-503/Cyclin D1 pathway, revealing the vital role of
lncRNA/microRNAs (miRNA)/messenger RNA (mRNA) axis in
prostate cancer carcinogenesis.[22] However, the clinical signifi-
cance of lncRNA SNHG7 in prostate cancer has not been
investigated.
In the present study, we examined the expression of SNHG7 in

prostate cancer tissues and in paired adjacent normal prostate
tissues, and we further explored the clinical significance and
prognostic value of SNHG7 in prostate cancer patients.
No 94 42 52
TNM stage
I/II 71 29 42 .007
III/IV 56 37 19

SNHG7 = small nucleolar RNA host gene 7.
2. Materials and methods

2.1. Human prostate cancer tissue samples

A total of 127 prostate cancer tissues were collected from prostate
cancer patients who underwent radical prostatectomy between
April 2011 and March 2019 at the department of urology,
Pudong NewArea People’s Hospital. All of the tissue were frozen
and stored in liquid nitrogen until further research. None of the
patients received preoperative chemotherapy or radiation. This
study was performed with approval from the Ethics and Research
Committees of Pudong New Area People’s Hospital and all of the
patients provided written informed consent. The clinical
information of the 127 patients was summarized in Table 1.

2.2. RNA extraction and real-time quantitative PCR

Total RNA in prostate cancer tissues and normal prostate tissues
was extracted according to the instructions of TRIzol reagent
(Invitrogen, Carlsbad, CA). After that, extracted RNA was
reverse-transcribed to complementary deoxyribose nucleic acids
using reverse Transcription Kit (TaKaRa Biotechnology Co.,
Ltd., Dalian, China). RT-qPCR was conducted on ABI 7500
system (Applied Biosystems, Foster City, CA) in strict accordance
with SYBR Green Real-time PCR. Specific thermal cycle was as
follows: 30 seconds at 95°C, 5 seconds at 95°C for a total of 40
cycles, and 35 seconds at 60°C. The upstream primer of lncRNA-
SNHG7 was: 50-GTTGGGGTGTTGGCATTCTTGTT-30; the
downstream primer was: 50-TGGTCAGCCTGGTCACTCTGG-
30; the upstream primer of GAPDH was: 50-ACCCAGAA-
GACTGTGGATGG-30; the downstream primer of GAPDHwas:
50-TTCTAGACGGCAGGTCAGGT-30. The relative expression
of target gene was expressed in �DCt and 2�DDCt.

2.3. Statistical analysis

Differences between groups were analyzed by the Student t test
for continuous variables. The continuous data were described as
mean ± standard deviation. Chi square tests were conducted to
analyze associations between SNHG7 levels and clinicopatho-
logical factors. The Kaplan–Meier method was used to create
2

survival curves and the log-rank test was used to determine
statistical significance. A Cox proportional hazard analysis was
used to evaluate the prognostic factors in univariate and
multivariate analyses. Data were considered statistically signifi-
cant when P< .05. Statistical Product and Service Solutions 19.0
Inc. (Chicago, IL) andGraph pad Prism 6.0 (SanDiago, CA) were
utilized for statistical analysis.

3. Results

3.1. SNHG7 expression is upregulated in prostate cancer
tissues

To measure the expression status of SNHG7 in prostate cancer,
real-time quantitative polymerase chain reaction (qRT-PCR) was
conducted to quantify SNHG7 expression in prostate cancer
tissues and paired adjacent normal prostatic tissues. Compared
with paired adjacent normal prostatic tissues, SNHG7 expression
was increased inprostate cancer tissues (5.81±1.88vs1.00±0.38,
P< .001, shown in Fig. 1). The prostate cancer patients were
divided into a high SNHG7 expression group (n=66) and a low
expression group (n=61) according to the mean value of relative
SNHG7 expression (6.622) in prostate cancer tissues as cut-off.

3.2. The associations between SNHG7 expression level
and clinicopathological factors of prostate cancer patients

We then investigated associations between SNHG7 expression
levels and clinicopathological factors in the prostate cancer
patients. The results showed that increased SNHG7 expression
correlated with Gleason score (P= .021), Bone metastasis
(P= .013), Pelvic lymph node metastasis (P= .008), TNM stage
(P= .007), but there were no significant associations between
SNHG7 expression and age, preoperative PSA level, and T stage
(all P> .05, shown in Table 1).



Figure 1. Compared with paired adjacent normal prostatic tissues, SNHG7
expression was increased in prostate cancer tissues (P< .001). SNHG7 =
small nucleolar RNA host gene 7.

Table 2

Multivariate analysis of overall survival in patients with prostate
cancer.

Variable Hazard ratio 95% CI P-value

Preoperative PSA level, ng/mL 1.728 0.722–3.829 .179
Age, yr 1.463 0.582–4.391 .283
Gleason score 3.551 1.473–10.294 .019
T stage 2.182 1.004–7.483 .047
Bone metastasis 4.292 2.391–17.293 .007
Pelvic lymph node metastasis 3.933 1.483–10.882 .013
TNM stage 3.557 2.311–18.384 .009
SNHG7 expression 2.839 1.921–8.382 .038

CI = confidence interval, SNHG7 = small nucleolar RNA host gene 7.

Xia et al. Medicine (2020) 99:7 www.md-journal.com
3.3. Prognostic value of SNHG7 in prostate cancer

To explore the prognostic significance of SNHG7 in prostate
cancer patients, the association between SNHG7 expression and
overall survival were analyzed through log-rank test. All prostate
cancer patients were divided into 2 subgroups according to the
median SNHG7 expression. As shown in Figure 2, the prognosis
of prostate cancer cases with high SNHG7 expression was poor
than that of prostate cancer cases with low SNHG7 expression
(P= .021). Multivariate Cox regression analyses were subse-
quently performed to determine the association of SNHG7
expression level and clinical prognostic factors in prostate cancer.
Figure 2. Log-rank test showed that the prognosis of prostate cancer cases with
SNHG7 expression (P= .021). SNHG7 = small nucleolar RNA host gene 7.
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The results revealed increased SNHG7 expression was indepen-
dently associated with a poor prognosis of prostate cancer
patients (HR=2.839, 95%CI=1.921–8.382, P= .038, shown in
Table 2).

4. Discussion

Prostate cancer is the second most common malignancy and a
major leading cause of cancer death amongst men worldwide.
Prostate cancer is a heterogeneous disease, where the majority of
men experience an indolent form of the disease, while some
experience a highly aggressive form of the disease that will
metastasize.[1] The 5-year survival rate of patients with localized
prostate cancer is ∼100%, due to the availability of effective
treatments. However, certain patients experience progression to
metastatic castrate-resistant prostate cancer, which is the final
stage and has a poor prognosis, eventually resulting in
high SNHG7 expression was poor than that of prostate cancer cases with low

http://www.md-journal.com
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mortality.[23–25] Therefore, identification of novel biomarker and
a better understanding of the mechanism involved in the
tumorigenesis and development of prostate cancer are instantly
required.
LncRNAs, a class of noncoding RNAs with the length ranging

from 200 nts to almost 100 kilobases, play vital roles in cancer
development.[26] It has been certified that lncRNAs may be
potential therapeutic targets and biomarkers for diagnosis and
prognosis in many cancers.[27–30] Moreover, accumulating
evidences showed that dysregulation of lncRNA expression
attributes a tumor-suppressor or an oncogenic role to lncRNAs
affecting the clinicopathological appearance, prognosis, and
outcome of in the prostate cancer.[31]

LncRNA-SNHG7 (SNHG7) was a recently identified
LncRNA, which was enhanced in tumor cells for tumor
proliferation and survival. For example, Gao et al found that
SNHG7 was significantly upregulated in breast cancer tissues
when compared with normal tissues. Breast cancer cell lines
showed higher levels of SNHG7 than normal breast epithelial cell
line. The knockdown of SNHG7 by siRNA could remarkably
repress breast cancer cell proliferation and invasion. Moreover,
miRNA-381 was newly confirmed as a direct target of SNHG7
and it mediated the suppressing effects of SNHG7 on breast
cancer cells.[14] She et al found that the expression levels of
lncRNA-SNHG7mRNA and protein obviously increased in lung
cancer tissues compared to adjacent noncancerous tissues.
lncRNA-SNHG7 promoted the proliferation, migration and
invasion, and inhibited apoptosis of lung cancer cells by
enhancing the FAIM2 expression, suggesting that lncRNA-
SNHG7 as a key regulator of gene expression, maybe a promising
therapeutic strategy for the treatment of lung cancer.[15] Wang
et al found that the relative expression of SNHG7 was
upregulated in 48 cases of gastric cancer tissues and 5 gastric
cancer cell lines. The in vitro experiments showed that after
SNHG7 expression was interfered, the proliferation of gastric
cancer cells was inhibited with an increase in apoptotic rate and
arrest of cell cycle in G1/G0 phase. Experiment on nude-mouse
transplanted tumor model confirmed that after SNHG7 expres-
sion was interfered, in vivo tumor growth was inhibited, and the
Western blotting assay revealed that regulation of p15 and p16
expressions constituted a part of the potential molecular
mechanism.[16] Ren et al found that the expression of SNHG7
was significantly upregulated in glioblastoma tissues and cell lines
compared with noncancerous brain tissues. Furthermore, we
found that SNHG7 knockdown remarkably suppressed the
proliferation, migration and invasion of A172 and U87 cells
while inducing their apoptosis. Subsequently, we showed that
SNHG7 knockdown significantly inhibited tumor growth and
metastasis in vivo by using xenograft experiments in nude
mice.[17] Wang et al found that SNHG7 expression level was
higher in thyroid cancer samples than that in corresponding ones.
The SNHG7 expression was associated with tumor size and
TNM stage. Moreover, thyroid cancer cell proliferation was
inhibited, and thyroid cancer cell apoptosis was induced after
SNHG7 was knocked down in vitro. Moreover, the mRNA and
protein expressions of brain-derived neurotrophic factor (BDNF)
were downregulated after knockdown of SNHG7. Furthermore,
the expression level of BDNF was positively related to the
expression of SNHG7 in thyroid cancer tissues.[19] Cheng et al
found that SNHG7 was overexpressed in both pancreatic cancer
tissues and cell lines. High expression level of SNHG7 was
correlated with the poor prognosis. SNHG7 knockdown
4

inhibited the proliferation, migration, and invasion of pancreatic
cancer cells. Moreover, SNHG7 was found to regulate the
expression of ID4 via sponging miR-342-3p. Additionally, this
finding was supported by in vivo experiments. The results
indicated that SNHG7 as a potential target for clinical treatment
of pancreatic cancer.[20] Xu et al found that that the expression of
SNHG7 in esophageal cancer tissues and cells was significantly
upregulated. After the si-SNHG7 intervention, the proliferation
of esophageal cancer cells was inhibited, the apoptosis rate
increased, and the cell cycle was blocked in G1-G0 phase. QRT-
PCR and Western blot showed that, after the si-SNHG7
intervention, the expression of p15 and p16 increased signifi-
cantly. These findings demonstrated that SNHG7 could partly
promote the development of esophageal cancer by regulating the
expression of p15 and p16.[32]

The role of lncRNA SNHG7 in prostate cancer has also been
investigated. Han et al found that lncRNA SNHG7 was
overexpressed in prostate cancer cell lines and tissues. LncRNA
SNHG7 promoted prostate cancer migration and invasion by
modulating EMT.[21] Qi et al found that SNHG7 regulated the
cycle progression and acted as an oncogenic gene in the prostate
cancer tumorigenesis via miR-503/Cyclin D1 pathway, revealing
the vital role of lncRNA/miRNA/mRNA axis in prostate cancer
carcinogenesis.[22] However, the clinical significance of lncRNA
SNHG7 in prostate cancer has not been investigated. In the
present study, to measure the expression status of SNHG7 in
prostate cancer, qRT-PCR was conducted to quantify SNHG7
expression in prostate cancer tissues and paired adjacent normal
prostatic tissues. Compared with paired adjacent normal
prostatic tissues, SNHG7 expression was increased in prostate
cancer tissues. We then investigated associations between
SNHG7 expression levels and clinicopathological factors in
the prostate cancer patients. The results showed that increased
SNHG7 expression correlated with Gleason score, bone
metastasis, pelvic lymph node metastasis, TNM stage, but there
were no significant associations between SNHG7 expression and
age, preoperative PSA level, and T stage. To explore the
prognostic significance of SNHG7 in prostate cancer patients, the
association between SNHG7 expression and overall survival
were analyzed through log-rank test. All prostate cancer patients
were divided into 2 subgroups according to the median SNHG7
expression. As shown in Figure 2, the prognosis of prostate
cancer cases with high SNHG7 expression was poor than that of
prostate cancer cases with low SNHG7 expression. Multivariate
Cox regression analyses were subsequently performed to
determine the association of SNHG7 expression level and
clinical prognostic factors in prostate cancer. The results revealed
increased SNHG7 expression was independently associated with
a poor prognosis of prostate cancer patients.
In conclusions, this study showed that lncRNA-SNHG7 was

overexpressed in prostate cancer tissues, and it might contributes
to the development and progression of prostate cancer.
Furthermore, the SNHG7 expression was associated with the
prognosis of prostate cancer, suggesting a potential target for the
treatment and prognosis of prostate cancer. Nevertheless, the
underlying modulatory mechanism by which SNHG7 aggravates
prostate cancer progression need to be further studied.
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