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Abstract. – OBJECTIVE: The aim of this study 
was to investigate the role of small nucleolar 
RNA host gene 8 (SNHG8) in the pathogenesis of 
pancreatic adenocarcinoma and to explore the 
possible underlying mechanism.

PATIENTS AND METHODS: SNHG8 expres-
sion in 40 pairs of pancreatic adenocarcinoma 
tissues and para-cancerous tissues, as well as 
10 normal pancreas tissues was detected by 
quantitative Real Time-Polymerase Chain Reac-
tion (qRT-PCR). Survival analysis was conduct-
ed to explore the correlation between SNHG8 
expression and the prognosis of pancreatic ad-
enocarcinoma patients. After the transfection of 
SNHG8 siRNA into pancreatic adenocarcinoma 
cells, the proliferation and cell cycle were de-
tected by cell counting kit-8 (CCK-8) assay and 
flow cytometry, respectively. Meanwhile, cell 
apoptosis was detected by flow cytometry and 
Western blot. The regulatory effect of SNHG8 on 
the chemo-sensitivity of pancreatic adenocarci-
noma cells was assessed by CCK-8 assay. 

RESULTS: The expression of SNHG8 in pan-
creatic adenocarcinoma tissues was significant-
ly higher than that of para-cancerous tissues 
and normal pancreatic tissues. Pancreatic ade-
nocarcinoma patients with higher expression of 
SHNG8 presented shorter overall survival than 
those with lower expression. Meanwhile, SNHG8 
expression was correlated with tumor stage and 
differentiation level, whereas not correlated with 
age, sex, tumor location and lymph node metas-
tasis of pancreatic adenocarcinoma patients. 
In vitro results showed that SNHG8 knockdown 
significantly decreased the proliferative ability, 
prolonged G0/G1 phase and increased the apop-
tosis of Hs766T and PANC-1 cells. Western blot 
results elucidated that SNHG8 knockdown re-
markably downregulated the protein expression 
levels of cleaved caspase-3 and cleaved PARP 
in Hs766T and PANC-1 cells. In addition, SNHG8 
significantly decreased the chemo-sensitivity of 
pancreatic adenocarcinoma cells.

CONCLUSIONS: SNHG8 is highly expressed 
in pancreatic adenocarcinoma tissues and is 
negatively correlated with its prognosis. More-

over, SNHG8 promotes cell proliferation and cell 
cycle, whereas inhibits cell apoptosis and re-
duces the chemo-sensitivity of pancreatic ade-
nocarcinoma cells.
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Introduction 

Pancreatic adenocarcinoma is a malignant tu-
mor of the digestive system with occult symp-
toms, high malignancy and poor prognosis. Epi-
demiological data have indicated that the 5-year 
survival rate of pancreatic adenocarcinoma is 
lower than 7%1,2. Currently, surgical resection is 
the major approach for pancreatic adenocarcino-
ma treatment. However, 80% of pancreatic patien-
ts cannot be operated due to an advanced stage or 
distant metastasis when diagnosed3. So far, there 
is still a lack of tumor hallmarks for early diagno-
sis of pancreatic adenocarcinoma. Chemotherapy 
is a preferred choice for improving prognosis in 
those pancreatic adenocarcinoma patients who 
have lost the surgical opportunity. Varghese et al4 
have indicated that gemcitabine is a first-line drug 
for the treatment of locally advanced and metasta-
tic pancreatic adenocarcinoma. Clinically, gemci-
tabine does not remarkably prolong the overall 
survival of pancreatic adenocarcinoma patients 
mainly because of drug resistance. Hence, it is of 
great significance to explore the potential mecha-
nism of chemotherapy resistance. In addition, the 
exploration of novel diagnostic markers for pan-
creatic adenocarcinoma is urgent.

Chemotherapy resistance poses a great chal-
lenge for researching the pathogenesis of pancre-
atic adenocarcinoma. Scholars5,6 have proved that 
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multiple genes are involved in regulating gemci-
tabine resistance of pancreatic adenocarcinomas, 
such as hENT, dCK, CDA, RRM1, and others. 
An abnormal expression of these genes may even-
tually result in the decline of effective drug con-
centration, decreased drug toxicological function, 
disordered apoptosis and epithelial-mesenchymal 
transition (EMT). Chemotherapy resistance in 
pancreatic adenocarcinoma involves a complex 
regulatory network. Long intergenic noncoding 
RNAs (lncRNAs) have been found to participate 
in drug resistance of different types of tumors7. 
For example, lncRNA MRUL decreases the dose 
of vincristine in gastric cancer cells via upregula-
ting ABCB1, eventually leading to chemotherapy 
resistance8,9. LncRNA HOTAIR enhances the 
activity of estrogen receptors, thereafter reducing 
tamoxifen toxicity in breast cancer10. Also, lncR-
NA Saf inhibits Fas ligand-mediated apoptosis by 
stimulating the expression of soluble Fas11.

Small nucleolar RNA host gene 8 (SNHG8) 
belongs to the lncRNA family with 1062 nt 
in length. It is reported that SNHG8 is highly 
expressed in EB virus-related gastric cancer, 
and may regulate the occurrence and pro-
gression of the disease12. Meanwhile, SNHG8 
expression is correlated with the prognosis 
of gliomas13. Currently, the regulatory role of 
SNHG8 in pancreatic adenocarcinoma is rarely 
reported. Therefore, the aim of this work was 
to explore the effect of SNHG8 on pancreatic 
adenocarcinoma and to investigate the possible 
underlying mechanism.

Patients and Methods

Sample Collection
From April 2016 to September 2017, 40 pairs of 

pancreatic adenocarcinoma tissues and para-can-
cerous tissues were collected from pancreatic 
adenocarcinoma patients. All enrolled patients 
were pathologically diagnosed with pancreatic 
ductal adenocarcinoma without preoperative che-
motherapy. Meanwhile, those who were diagno-
sed as pancreatic endocrine cancer were exclu-
ded. Follow up was conducted for at least 3 years. 
Additionally, 10 normal pancreatic tissues were 
collected as well. All samples were preserved in 
liquid nitrogen for subsequent experiments. This 
investigation was approved by the Ethics Com-
mittee of Yancheng City No. 1 People’s Hospital. 
The informed consent was obtained from each 
subject before the study. 

Cell Culture and Transfection
Pancreatic adenocarcinoma cells were cul-

tured in Dulbecco’s Modified Eagle Medium 
(DMEM) containing 10% fetal bovine serum 
(FBS), 100 U/mL penicillin and 100 μg/mL 
streptomycin (Hyclone, South Logan, UT, USA). 
Cells were maintained in a 37°C, 5% CO2 incuba-
tor. For cell transfection, cells were first washed 
with phosphate buffered saline (PBS) when the 
confluence was up to 50-60%. Cell transfection 
was performed according to the instructions of 
Lipofectamine 3000 (Invitrogen, Carlsbad, CA, 
USA). Corresponding plasmids used in the stu-
dy were constructed by Gene Pharma (Shanghai, 
China). Sequences of SNHG8 siRNAs were: 
SNHG8 siRNA1: 5’-ATATAGGCCTGAATTT-
TGTAAAGT-3’; SNHG8 siRNA2: 5’-CGGGAT-
TAGGTGAAAGTACGTAGTTG-3’; SNHG8 
siRNA3: 5’-GGAAACATAAGACTATCAAGA-
AAT-3’.

RNA Extraction and Quantitative Real
Time-Polymerase Chain Reaction 
(qRT-PCR)

Total RNA in transfected cells and collected 
tissues was extracted in accordance with the in-
structions of TRIzol reagent (Invitrogen, Car-
lsbad, CA, USA). Subsequently, the extracted 
RNA was reversely transcribed into complemen-
tary deoxyribonucleic acid (cDNA) according to 
the instructions of PrimeScript RT reagent Kit 
(TaKaRa, Otsu, Shiga, Japan). SYBR Premix 
Ex Taq TM (TaKaRa, Otsu, Shiga, Japan) was 
then used for qRT-PCR reaction. 3 replicates 
were set in each group. Specific qRT-PCR re-
action parameters were: 94°C for 30 s, 55°C for 
30 s and 72°C for 90 s, for a total of 40 cycles. 
Relative expression was calculated by the 2-ΔΔCT 
method. Primers used in this study were: SNHG8, 
F: 5’-AAGTTTACAAGCATGCGCGG-3’, R: 
5’-TCAAACTGACGGTTCTCGGG-3’. U6: F: 
5’-GCTTCGGCAGCACATATACTAAAAT-3’, 
R: 5’-CGCTTCAGAATTTGCGTGTCAT-3’.

Cell Counting Kit-8 (CCK-8) Assay 
The transfected cells were first seeded into 

96-well plates at a density of 1×104/μL. After cul-
turing for 0, 24, 36, 48 and 72 h, 10 μL CCK-8 
solution (Dojindo, Kumamoto, Japan) was added 
into each well, respectively, followed by incuba-
tion at 37°C for 2 h in the dark. The absorbance 
at the wavelength 450 nm was measured by a mi-
croplate reader (Bio-Rad, Hercules, CA, USA). 5 
replicates were set in each group. 
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Cell Cycle Detection
The transfected cells were collected and the 

cell density was adjusted to 1×105/mL. Subse-
quently, cells were fixed with pre-cooled ethanol 
overnight, washed with PBS twice and incubated 
with 100 μL RNaseA at 37°C in the dark. After 
25 min, the cells were stained with 400 μL propi-
dium iodide (PI). Cell cycle was detected by flow 
cytometry (Partec AG, Arlesheim, Switzerland) 
at the wavelength of 488 nm. Each experiment 
was repeated three times. 

Cell Apoptosis Detection 
Cells were digested with ethylene diamine te-

traacetic acid (EDTA)-free trypsin, and the cell 
density was adjusted to 1×105/mL. After resu-
spension with 1×Annexin, the cells were labeled 
with 5 μL Annexin V and stained with 1 μL PI at 
room temperature in the dark. 15 min later, cell 
apoptosis was detected by flow cytometry. Each 
experiment was repeated three times.

Western Blot
Total protein was extracted by radio-immu-

noprecipitation assay (RIPA) solution. Briefly, 
total protein was separated by 10% sodium do-
decyl sulphate-polyacrylamide gel electropho-
resis (SDS-PAGE) under denaturing conditions 
and transferred to polyvinylidene difluoride 
(PVDF) membranes (Millipore, Billerica, MA, 
USA). After blocking with 5% skimmed milk, 
the membranes were incubated with specific 
primary antibodies at 4 °C overnight. After 
washing with Tris-Buffered Saline and Tween 
(TBST) 3 times, the membranes were incuba-
ted with the corresponding secondary antibody 

at room temperature for 1 h. Immunoreactive 
bands were exposed by enhanced chemilumine-
scence (ECL) method.

Statistical Analysis
Statistical Product and Service Solutions 

(SPSS) 19.0 Software (IBM, Armonk, NY, USA) 
was used for all statistical analysis. Measurement 
data were expressed as mean ± standard deviation 
(x̅±s). The t-test was used to compare the diffe-
rences between the two groups. Survival analysis 
was conducted using the Kaplan-Meier method. 
p<0.05 was considered statistically significant. 

Results 

LncRNA SNHG8 Was Highly Expressed in 
Pancreatic Adenocarcinoma

The expression of SNHG8 in 40 pairs of pan-
creatic adenocarcinoma tissues and para-cance-
rous tissues, as well as 10 normal pancreas tissues 
was detected by qRT-PCR. Results showed that 
SNHG8 expression in pancreatic adenocarcino-
ma tissues was significantly higher than that of 
para-cancerous tissues (Figure 1A). Similarly, the 
expression of SNHG8 in pancreatic adenocarci-
noma tissues was also remarkably higher than 
that of normal pancreas tissues (Figure 1B). Me-
anwhile, pancreatic adenocarcinoma patients with 
a higher level of SHNG8 presented significantly 
shorter overall survival compared with those with 
lower expression (p=0.0485, Figure 1C). In addi-
tion, the SNHG8 expression was correlated with 
tumor stage and differentiation level, whereas not 
correlated with age, sex, tumor location and lym-

Figure 1. LncRNA SNHG8 was highly expressed in pancreatic adenocarcinoma. A, Higher expression of SNHG8 was found 
in pancreatic adenocarcinoma tissues than that of adjacent normal tissues. B, SNHG8 expression in pancreatic adenocarcino-
ma tissues was significantly higher than that of normal pancreatic tissues. C, Pancreatic adenocarcinoma patients with higher 
expression of SHNG8 presented significantly shorter overall survival. 
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ph node metastasis of pancreatic adenocarcinoma 
patients (Table I).

LncRNA SNHG8 Promoted the 
Proliferation and Cell Cycle of 
Pancreatic Adenocarcinoma

SNHG8 expression in pancreatic adenocarcino-
ma cells and normal pancreatic cells was detected 
by qRT-PCR as well. Results indicated that a higher 
expression of SNHG8 was observed in pancreatic 
adenocarcinoma cells (AsPC-1, BxPC-3, CFPC-1, 
PANC-1, and Hs766T) when compared with normal 
pancreatic cells (HPC-Y5) (Figure 2A). In particu-
lar, Hs766T and PANC-1 cells expressed the highest 
levels of SNHG8, which were selected for the fol-
lowing experiments. Subsequently, we constructed 
three lines of SNHG8 siRNA and transfected them 
into cells. QRT-PCR results demonstrated that 
SNHG8 siRNA1 exerted the best transfection effi-
ciency (Figure 2B). CCK-8 assay found that SNHG8 
knockdown remarkably reduced the viability of 
Hs766T and PANC-1 cells (Figure 2C). Further-
more, cell cycle detection elucidated that Hs766T 
and PANC-1 cells were arrested in the G0/G1 phase 
after transfection of SNHG8 siRNA1 (Figure 2D). 

LncRNA SNHG8 Inhibited the Apoptosis 
and Chemo-sensitivity of Pancreatic 
Adenocarcinoma

The regulatory role of SNHG8 in the apoptosis 
of pancreatic adenocarcinoma cells was accessed 

by flow cytometry and Western blot, respectively. 
Results showed that SNHG8 knockdown signifi-
cantly increased the apoptotic rate of Hs766T and 
PANC-1 cells (Figure 3A). Western blot results 
demonstrated that downregulation of SNHG8 re-
markably upregulated the protein expression levels 
of cleaved caspase-3 and cleaved PARP, indicating 
the promotion of cell apoptosis (Figure 3B). 

To further explore whether SNHG8 could 
regulate chemotherapy resistance in pancrea-
tic adenocarcinoma, Hs766T and PANC-1 cells 
were transfected with SNHG8 siRNA and in-
duced with 0.2, 2, 20, and 200 μM gemcitabine, 
respectively. CCK-8 results demonstrated that 
SNHG8 knockdown significantly decreased che-
motherapy resistance in pancreatic adenocarcino-
ma cells, indicating an elevated chemo-sensitivity 
to gemcitabine (Figure 3C). 

Discussion 

Pancreatic adenocarcinoma is a highly mali-
gnant tumor with a poor prognosis. Rapid prolife-
ration and early metastasis are the major reasons 
for death in pancreatic adenocarcinoma. Current-
ly, surgical resection is the only approach to cure 
pancreatic adenocarcinoma. However, due to the 
invasion of surrounding tissues or distant meta-
stasis, nearly 80% of these patients may lose their 
chance of surgery3. Chemotherapy is the main 

Table I. Correlation between SNHG8 expression and pathological index of pancreatic adenocarcinoma patients (n=40).

 LncRNA SNHG8 expression 
Clinicopathologic  
features Patients (n=40) Low (n=20) High (n=20) p-value

Age (years)    0.1134
 ≤60 19 12 7 
 >60 21 8 13 
Gender    0.2036
 Male 18 11 7 
 Female 22 9 13 
Tumor location    0.1025
 Head 25 15 10 
 Body/tail 15 5 10 
Clinical stage    0.0044*
 I-II 19 14 5 
 III-IV 21 6 15 
Tumor differentiation    0.0267*
 Well 19 13 6 
 Poor 21 7 14 
Lymph node metastasis    0.5839
 Absent 18 11 7 
 Present 22 9 13 

*p <0.05
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Figure 2. LncRNA SNHG8 promoted the proliferation and cell cycle of pancreatic adenocarcinoma. A, Higher expression of 
SNHG8 was observed in pancreatic adenocarcinoma cells (AsPC-1, BxPC-3, CFPC-1, PANC-1 and Hs766T) compared with 
normal pancreatic cells (HPC-Y5). B, Transfection efficiencies of SNHG8 siRNA1, SNHG8 siRNA2 and SNHG8 siRNA3. 
C, SNHG8 knockdown remarkably reduced the viability of Hs766T and PANC-1 cells. D, Cell cycle detection elucidated that 
Hs766T and PANC-1 cells were arrested in G0/G1 phase after transfection of SNHG8 siRNA1. 
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strategy for postoperative adjuvant treatment of 
pancreatic adenocarcinoma at middle to an ad-
vanced stage. However, the 1-year survival rate in 
pancreatic adenocarcinoma patients undergoing 
chemotherapy is less than 15%. Meanwhile, the 
5-year survival rate is only 3%. Therefore, it is 
of great significance to explore the possible un-
derlying mechanism of the pancreatic adenocar-
cinoma development, eventually improving the 
clinical outcomes of these patients.

LncRNA was originally considered as “tran-
scriptional noise”. With the progress of resear-
ch, lncRNA exerts its effect on regulating gene 
expression at epigenetic, transcriptional, and 
post-transcriptional levels. Meanwhile, lncRNA 
is involved in different stages of tumor develop-
ment, which may be utilized as a novel diagnostic 
and therapeutic target14. Some studies have found 

the pathogenic role of lncRNA in pancreatic ade-
nocarcinoma. For example, lncRNA LOC389641 
promotes the invasion of pancreatic adenocarci-
noma cells via inhibiting E-cadherin expression15. 
In addition, lncRNA HOTTIP promotes the proli-
feration and invasion, whereas inhibits the apop-
tosis of pancreatic adenocarcinoma cells16. 

LncRNA SHNG8, as a tumor-suppressor gene, 
is downregulated in colon cancer and gastric can-
cer12,17,18. In this study, we found that SNHG8 was 
highly expressed in pancreatic adenocarcinoma 
tissues than that of para-cancerous tissues, indi-
cating the potential role of SNHG8 in pancrea-
tic adenocarcinoma development. Subsequently, 
Kaplan-Meier data showed that SHNG8 expres-
sion was negatively correlated with the overall 
survival of pancreatic adenocarcinoma patients. 
Therefore, SHNG8 was expected to be a novel 

Figure 3. LncRNA SNHG8 inhibited the apoptosis and chemo-sensitivity of pancreatic adenocarcinoma. A, SNHG8 knock-
down remarkably increased the apoptotic rate of Hs766T and PANC-1 cells. B, Western blot results demonstrated that SNHG8 
knockdown significantly upregulated the protein expression levels of cleaved caspase-3 and cleaved PARP. C, CCK-8 results 
elucidated that SNHG8 knockdown remarkably decreased chemotherapy resistance in pancreatic adenocarcinoma cells.  
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prognostic marker for pancreatic adenocarcino-
ma. In vitro experiments indicated that SHNG8 
knockdown significantly inhibited the prolifera-
tion and cell cycle, but remarkably induced the 
apoptosis of pancreatic adenocarcinoma cells. 
These results further demonstrated the regulatory 
role of SHNG8 in pancreatic adenocarcinoma.

Chemotherapy resistance is a well-studied 
problem in tumor biology. Current researches19-21 
have indicated that declined drug accumulation 
in tumor cells, drug distribution alteration, intra-
cellular drug inactivation, drug target changes, 
drug-induced apoptosis escape and oxidoreducta-
se function enhancement are the main pathoge-
nic factors for chemotherapy resistance. LncRNA 
PVT1, HOTTIP, and ROR have already been pro-
ved to be involved in chemotherapy resistance. 
Meanwhile, lncRNA PVT1 is highly expressed 
in malignancies and regulates the malignant pro-
cess of tumor cells22-24. Relative studies have also 
pointed out that PVT1 overexpression can signi-
ficantly decrease the chemo-sensitivity of pancre-
atic adenocarcinoma cells to gemcitabine25. We 
found that SNHG8 inhibited chemo-sensitivity 
to gemcitabine, suggesting that SNHG8 might be 
a potential therapeutic target for the treatment of 
pancreatic adenocarcinoma.

Conclusions

We demonstrated that SNHG8 is highly 
expressed in pancreatic adenocarcinoma and is 
negatively correlated with its prognosis. More-
over, SNHG8 can promote the proliferation and 
cell cycle, whereas inhibit the apoptosis and re-
duce chemo-sensitivity of pancreatic adenocarci-
noma cells.
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