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Abstract
Nesfatin- 1, a newly discovered adipokine derived from nucleobindin- 2 (NUCB2), has 
been described as a new prognostic marker in cancers. This study aimed to explore the 
functional role of NUCB2/nesfatin- 1 in the cell proliferation, migration and invasion in 
gastric carcinoma (GC). The expressions of NUCB2/nesfatin- 1 in GC tissues and nor-
mal adjacent tissues (NATs) were compared, and the effect of inhibition of NUCB2/
nesfatin- 1 on the cell proliferation, migration, invasion and epithelial- mesenchymal 
transition (EMT) in GC cell line SGC- 7901 was investigated. Cell transfection was 
conducted to inhibit NUCB2/nesfatin- 1 by short hairpin RNA. Cell proliferation, 
migration and invasion abilities were determined using cell counting kit- 8 (CCK- 8), 
5- ethynyl- 2′- deoxyuridine (EdU), wound healing and transwell assays, respectively. 
The expressions of EMT markers E- Cadherin and N- Cadherin were determined using 
western blotting. The expression of NUCB2/nesfatin- 1 protein in GC tissues was sig-
nificantly increased compared with that in NATs. Consistently, the serum concentra-
tions of NUCB2/nesfatin- 1 were significantly higher in patients with GC as compared 
with those in the control group. Moreover, the results of CCK- 8 assay and EdU assay 
indicated that knockdown of NUCB2/nesfatin- 1 could markedly decrease SGC- 7901 
proliferation. Furthermore, the results of wound healing assay and transwell assay 
demonstrated that knockdown of NUCB2/nesfatin- 1 significantly suppressed SGC- 
7901 migration and invasion abilities. Additionally, knockdown of NUCB2/nesfatin- 1 
decreased the expressions of N- Cadherin and increased the expressions of E- Cadherin 
in SGC- 7901 cells. These findings suggest that knockdown of NUCB2/nesfatin- 1 sup-
pressed the proliferation, migration, invasion and EMT of SGC- 7901 cells, suggesting 
a potentially promising therapeutic target for GC.
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1  |  INTRODUC TION

Gastric carcinoma (GC), one of the most common malignant tumours, 
is considered the second leading cause of cancer- related deaths 
across the worldwide.1 Despite advances in diagnostic methods and 
the implementation of novel targeted therapies, the overall 5- year 
survival rate for patients with GC remains disappointing.2 Previous 
studies have shown that the long- term survival rate of patients with 
early- stage GC was improved due to the advances in surgical tech-
niques, adjuvant chemotherapy, radiotherapy and immune therapy; 
however, the prognosis of patients with late- stage GC remains poor 
due to cancer invasion and metastasis.3,4 Therefore, it is imperative to 
make great effort to investigate the molecular mechanism underlying 
GC invasion and develop novel therapeutic strategies to inhibit GC 
metastasis.

Nesfatin- 1, a recently discovered anorectic peptide encoded in 
the precursor protein nucleobindin- 2 (NUCB2),5 plays a role in ap-
petite regulation through hypothalamic leptin- independent mecha-
nisms.6,7 Emerging evidence has demonstrated close links between 
NUCB2/nesfatin- 1 and tumorigenesis.8 It has been reported that 
NUCB2/nesfatin- 1 could promote cell proliferation, migration and 
invasion in various cancers including glioblastoma,9 colon,10 endo-
metrial,11 thyroid12 and bladder cancers.13 In terms of GC, previous 
study has shown that the peripheral NUCB2/nesfatin- 1 concentra-
tions were significantly increased in patients with GC.14 Moreover, 
a high expression of NUCB2/nesfatin- 1 in GC tissues is significantly 
associated with tumour depth, lymph node metastasis, lymphatic in-
vasion, venous invasion and clinical stage.15 However, to the best of 
our knowledge, the effect of NUCB2/nesfatin- 1 on the cell prolifer-
ation, migration and invasion in GC has not been explored.

Considering that NUCB2/nesfatin- 1 is an important factor in 
cancer development and progression, the aim of the present study 
was to investigate whether NUCB2/nesfatin- 1 was involved in the 
cell proliferation, migration and invasion in GC. To test this hypoth-
esis, the expressions of NUCB2/nesfatin- 1 in GC tissues and normal 
adjacent tissues (NATs) were compared, and the effect of inhibition 
of NUCB2/nesfatin- 1 on the cell proliferation, migration, invasion 
and epithelial- mesenchymal transition (EMT) in GC cell line SGC- 
7901 was investigated.

2  |  MATERIAL S AND METHODS

2.1  |  Patients

A total of 34 patients with GC, who were admitted to Second 
People's Hospital of Hefei, were enrolled into the present study be-
tween January 2019 and December 2021. All patients were diag-
nosed with GC according to pathological examination results. Thirty 
healthy individuals were selected as the control group within the 
same time period. Clinical information was obtained from the clini-
cal records of the subjects. Patients with other types of cancer or 
major organ diseases, severe active infectious diseases, severe blood 

diseases, bone marrow transplantation, severe trauma or immune 
diseases were excluded. The present study was approved by the 
Ethics Committee of The Second People's Hospital of Hefei. Written 
informed consent for the use of samples and clinical data were ob-
tained from all patients and healthy subjects.

2.2  |  Collection and measurement of tissue and 
serum samples

Samples of GC were collected from the GC patients who underwent 
gastrectomy at Second People's Hospital of Hefei and fixed in 10% 
buffered formalin. Blood samples from a forearm vein were drawn 
with the subjects in a fasting state. Serum was separated from whole 
blood in serum collection tubes by centrifugation at 1, 200 × g for 
5 min at 4°C and stored at −80°C until analysis. Commercially avail-
able Enzyme- Linked Immunosorbent Assay (ELISA) kit was used to 
measure the serum concentrations of NUCB2/nesfatin- 1 (Jianglai 
Bio) according to the manufacturer's instructions.

2.3  |  Immunochemical staining

The tissue samples were embedded in paraffin and cut into 4- μm 
sections. Immunohistochemical staining of NUCB2/nesfatin- 1 in GC 
tissues was performed with the SP- 9000 Histostain- Plus kits (ZSGB 
Bio) according to the manufacturer's instructions. Anti- human 
NUCB2/nesfatin- 1 monoclonal antibody (Catalogue # MAB5949) 
was obtained from R&D Systems. Samples were visualized by a 
digital pathology slide scanner (3DHISTECH, The Digital Pathology 
Company, Budapest, Hungary). Image- Pro Plus Software (Media 
Cybernetics) was used to calculate the integral optical density (IOD) 
of the sections.

2.4  |  Human gastric carcinoma cell lines and 
transfection

Human GC cell line SGC- 7901 was grown in Dulbecco's Modified 
Eagle Medium (DMEM) supplemented with 10% foetal bovine 
serum (Gibco BRL) and streptomycin and penicillin (100 U/ml). 
Adenoviral constructs carrying shRNA against NUCB2 mRNA and 
control shRNA (negative control) were constructed by GenePharma 
Co. (Shanghai, China). The shRNA sequences against NUCB2 
mRNA used in this study were as follows: shRNA- nesfatin- 1#1, 
AAGCTGTGCCTATTGACATAGAC; shRNA- nesfatin- 1#2, 
AAGCAAAGAACTGGATTTAGTAA. For transfection, shRNA- 
nesfatin- 1 NC, shRNA- nesfatin- 1#1 and shRNA- nesfatin- 1#2 
were transfected into SGC- 7901 cells using Lipofectamine 3000 
as the transfection reagent (Life Technologies, Inc.). At 48 h post- 
transfection, the cells were harvested and quantitative real- time re-
verse transcription PCR (RT- qPCR) was conducted to determine the 
transfection efficiency.
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2.5  |  qRT- PCR assay

Total RNA was isolated from SGC- 7901 cells using TRIzol reagent 
(Invitrogen) and reversely transcribed to synthesize cDNA using 
a First Strand cDNA Synthesis Kit (Thermo Fisher Scientific). The 
qRT- PCR reactions were performed using a CFX96 Real- time 
RT- PCR detection system (Bio- Rad, USA) and a SYBR Premix 
Ex Taq kit (TaKaRa Biotechnology) under the following condi-
tions: 30 s at 95°C, followed by 40 cycles of amplification (15 s at 
95°C, 60 s at 62°C and 30 s at 72°C). The Ct values of the sam-
ples were calculated and the transcript levels were analysed 
using the 2−ΔΔCt method. The sequences of primers are as follows: 
NUCB2/nesfatin- 1: (forward) 5′- AAAGAAGAGCTACAACGTCA- 3′ 
and (reverse) 5′- GTGGCTCAAACTTCAATTC- 3′; GAPDH: 
(forward) 5′- GGAAAGCTGTGGCGTGAT- 3′ and (reverse) 
5′- AAGGTGGAAGAATGGGAGTT- 3′.

2.6  |  Cell counting kit- 8 (CCK- 8) assay

CCK- 8 (Dojindo) was chosen to detect cell proliferative capacity of SGC- 
7901 cells. SGC- 7901 cells were seeded in 96- well plates at 5 × 103 cells 
per well. Each well was treated with 10 μl of CCK- 8 reagent, followed by 
incubation at 37°C for 1 h in the dark. Then, the absorbance at 450 nm 
of each well was measured using a microplate reader (Bio- Rad). Cell pro-
liferation was observed at different times (6, 24, 48, 72 and 96 h).

2.7  |  5- Ethynyl- 20- deoxyuridine (EdU) assay

To evaluate the proliferation viability of SGC- 7901 cells, the EdU 
assay was conducted with a BeyoClick™ EdU- 555 detection kits 
(Beyotime). Transfected RASFs were seeded in six- well plates and 
incubated with complete medium for 24 h. After incubation with 
50 mM EdU for 6 h, the cells were fixed and stained for 30 min. The 
nucleic acid was stained with Hoechst 33342. All images were cap-
tured with a fluorescent microscope.

2.8  |  Wound healing assay

For wound healing assay, SGC- 7901 cells were seeded in six- well 
plates. When the cell confluence reached 90– 100%, a sterile 200 μl 
pipette tip was used to make a straight scratch line on the monolayer 
of confluent cells at the bottom of the culture plate. Cell migration 
images were captured at time points of 0 h, 24 h and 48 h by an in-
verted microscope (Olympus Optical Co., Ltd.). Migrated distance 
was measured and quantified.

2.9  |  Transwell assays

For transwell assays, SGC- 7901 cells were seeded into the upper 
chamber that was pre- treated with or without Matrigel (Matrigel BD 

biosciences) and each chamber loaded in 200 μl serum- free culture 
medium and placed in 24- well tissue culture dishes. The lower cham-
bers were filled with 800 μl DMEM containing 20% FBS. After 24 h 
of incubation, upper chamber cells were removed and invaded cells 
were fixed and stained. All images were captured with microscope 
(Olympus).

2.10  |  Western blotting

Total protein was harvested using RIPA lysis buffer and PMSF 
(Beyotime Institute of Biotechnology) for 30 min and subsequently 
subjected to centrifugation at 12,000 rpm for 30 min at 4°C. The 
protein concentration was determined using the Pierce BCA Protein 
Assay Kit (Pierce), and equal amounts of protein were separated on 
10% SDS- polyacrylamide gels and transferred to polyvinylidene di-
fluoride (PVDF) membranes (Millipore). Then, the membranes were 
blocked in Tris- buffered saline with 0.1% Tween- 20 (TBST) supple-
mented with 5% skim milk and incubated with primary antibodies 
against E- Cadherin (Catalogue # ab40772; Abcam) and N- Cadherin 
(Catalogue # ab76011; Abcam) at 4°C overnight. Next, the mem-
branes were incubated with HRP- conjugated secondary antibody at 
room temperature for 2 h after washing TBST for 3 times. Protein 
bands were visualized using an enhanced chemiluminescence (ECL) 
kit (Millipore), and the band intensity was analysed using ImageJ 
software (National Institutes of Health).

2.11  |  Statistical analysis

Statistical data were analysed using SPSS (version 17.0; IBM Corp.). 
Data are expressed as the mean ± standard error of the mean (SEM) 
with p < 0.05 considered statistically significant. The cell viability 
data of CCK- 8 assay were analysed using repeated- measures analy-
sis of variance (anova) followed by the least significant difference 
(LSD) test. Student's t test was used for comparing means between 
two groups and one- way anova with LSD post hoc test was used 
for comparisons among three or more groups, where appropriate. 
Correlation analyses were performed using Pearson correlation 
tests. The receiver operating characteristic (ROC) curve analysis 
was plotted to evaluate the area under the curve (AUC) of serum 
NUCB2/nesfatin- 1 level for diagnosing GC.

3  |  RESULTS

3.1  |  Upregulated levels of NUCB2/nesfatin- 1 in 
GC tissue and serum of patients with GC

As shown in Figure 1A,B, the expression of NUCB2/nesfatin- 1 
was localized in the cytoplasm of GC cells, and the expression of 
NUCB2/nesfatin- 1 protein in GC tissues was significantly increased 
compared with that in NATs (t = −18.704, p < 0.001; Figure 1A,B). 
Consistently, the serum concentrations of NUCB2/nesfatin- 1 in 
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patients with GC were significantly higher as compared with those 
in the control group (t = −6.876, p < 0.001; Figure 1C). The serum 
levels of NUCB2/nesfatin- 1 were positively correlated to the rela-
tive protein expression of NUCB2/nesfatin- 1 (IOD) in GS tissues 
in patients with GC (r = 0.646, p < 0.001; Figure 1D). ROC curve 
analysis showed the potential diagnostic value of serum NUCB2/
nesfatin- 1 for GC (Figure 1E). The AUC for NUCB2/nesfatin- 1 was 
0.970 (95% confidence interval, 0.932– 1.000). Furthermore, at a 
cut- off NUCB2/nesfatin- 1 value of 939.07 pg/ml, the optimal sen-
sitivity and specificity were 100% and 83.3%, respectively, in dis-
criminating patients with GC from healthy controls.

3.2  |  Knockdown of NUCB2/nesfatin- 1 
inhibited the proliferation in SGC- 7901 cells

To investigate the function of NUCB2/nesfatin- 1 in GC, SGC- 
7901 cells were stably transfected with sh- nesfatin- 1 NC, 
sh- nesfatin- 1#1 and sh- nesfatin- 1#2. The results of qRT- PCR 
assay showed that sh- nesfatin- 1#1 and sh- nesfatin- 1#2 could 

significantly decrease the mRNA expression of NUCB2/nesfatin-
 1 compared with sh- nesfatin- 1 NC (Figure 2A). CCK- 8 assay 
showed that cell proliferation ability in SGC- 7901 cells was signifi-
cantly inhibited by knockdown of NUCB2/nesfatin- 1 (Figure 2B). 
Consistently, the results of EdU assay also showed that NUCB2/
nesfatin- 1 knockdown significantly inhibited the proliferation of 
SGC- 7901 cells (Figure 2C,D).

3.3  |  Knockdown of NUCB2/nesfatin- 1 
decreased the migration and invasion abilities in SGC- 
7901 cells

As shown in Figure 3A,B,D, NUCB2/nesfatin- 1 knockdown in SGC- 
7901 cells significantly inhibited cell migration and invasion, as 
assessed by a transwell migration assay (without Matrigel) and a 
transwell invasion assay (with Matrigel), respectively. Consistently, 
wound healing assays revealed that NUCB2/nesfatin- 1 knock-
down in SGC- 7901 cells moderately decreased the migration rate 
(Figure 3C,E).

F I G U R E  1  NUCB2/nesfatin- 1 expression in GC tissue and serum of patients with GC. (A) Typical immunohistochemistry images of 
NUCB2/nesfatin- 1 protein expression in GC tissues and NATs; (B) Quantitative analysis of NUCB2/nesfatin- 1 protein expression based on 
immunohistochemistry results; (C) Comparison of mean values of serum NUCB2/nesfatin- 1 in the GC and control groups; (D) Correlation 
between the serum levels of NUCB2/nesfatin- 1 and the relative protein expression of NUCB2/nesfatin- 1 (IOD) in GC tissues; (E) ROC curve 
of NUCB2/nesfatin- 1 in serum in identification of the patients with GC. The data are presented as the mean ± SEM. **p < 0.01 vs. control 
group or NATs
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3.4  |  Knockdown of NUCB2/nesfatin- 1 
decreased the expressions of N- Cadherin and 
increased the expressions of E- Cadherin in SGC- 
7901 cells

Figure 4 showed the effect of NUCB2/nesfatin- 1 knockdown on 
the expressions of EMT markers E- Cadherin and N- Cadherin in 
SGC- 7901 cells. The expression of N- Cadherin was significantly 
decreased, while the expression of E- Cadherin was significantly 
increased in SGC- 7901 cells transferred with sh- nesfatin- 1#1 or 
sh- nesfatin- 1#2.

4  |  DISCUSSION

In the present study, we demonstrated that the expression of 
NUCB2/nesfatin- 1 protein in GC tissues was significantly higher 
compared with that in NATs. Consistently, the serum concentra-
tions of NUCB2/nesfatin- 1 were significantly higher in patients 
with GC. Moreover, the results of CCK- 8 assay and EdU assay in-
dicated that knockdown of NUCB2/nesfatin- 1 could markedly de-
crease SGC- 7901 proliferation. Furthermore, the results of wound 
healing assay and transwell assay demonstrated that knockdown of 
NUCB2/nesfatin- 1 significantly suppressed SGC- 7901 migration 

F I G U R E  2  Effect of NUCB2/nesfatin- 1 knockdown on the proliferation of SGC- 7901 cells. (A) Interference efficiency of sh- nesfatin- 1 
NC, sh- nesfatin- 1#1 and sh- nesfatin- 1#2; (B) CCK- 8 assays were performed to detect cell proliferation; (C and D) EdU assays was performed 
to evaluate cell proliferation. All data are presented as the means ± SEM of three independent experiments. **p < 0.01 vs. sh- nesfatin- 1 NC 
group
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and invasion abilities. Additionally, knockdown of NUCB2/nes-
fatin- 1 decreased the expressions of N- Cadherin and increased 
the expressions of E- Cadherin in SGC- 7901 cells. These findings 
suggest that knockdown of NUCB2/nesfatin- 1 suppressed the 
proliferation, migration, invasion and EMT of SGC- 7901 cells.

Previous studies have suggested that the plasma level of NUCB2/
nesfatin- 1 in patients of GC was significantly higher than that in 
healthy controls.14 Consistently, in the present study, the serum 
concentrations of NUCB2/nesfatin- 1 were also significantly higher 
in patients with GC, indicating that blood NUCB2/nesfatin- 1 level 

F I G U R E  3  Effect of NUCB2/nesfatin- 1 knockdown on the migration and invasion of SGC- 7901 cells. (A,B and D) Transwell assays were 
performed to assess the migration and invasion abilities. The samples were imaged at 100× magnification; (C and E) Cell migration was 
assessed using a wound healing assay. The samples were imaged at 100× magnification. All data are presented as the means ± SEM of three 
independent experiments. **p < 0.01 vs. sh- nesfatin- 1 NC group
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may serve as a novel biomarker for the diagnosis of GC. Therefore, 
ROC analysis was carried out to assess the potential value of serum 
NUCB2/nesfatin- 1 for GC diagnosis. The results showed that the 
serum NUCB2/nesfatin- 1 cut- off point of 939.07 pg/mL showed 
a 100% sensitivity and a 83.3% specificity, indicating that serum 
NUCB2/nesfatin- 1 has a superior diagnostic value in GC. Given that 
early diagnosis is beneficial and critical for successful surgical re-
section of gastric cancer and greatly reduces the effectiveness of 
surgical interventions,16,17 it is necessary to collect more blood sam-
ples from patients with early GC to evaluate the diagnostic value of 
serum NUCB2/nesfatin- 1 level in early GC.

The expression of NUCB2/nesfatin- 1 was localized in the cyto-
plasm of GC cells in the present study. No expression was found 
in the GC cell nucleus or the tumour stroma. Several studies have 
explored the expression of NUCB2/nesfatin- 1 in various tumours. 
Consistent to our results, it has been reported that the expression of 
NUCB2/nesfatin- 1 was localized in the cytoplasm of breast cancer8 
and colon cancer cells.18 On the contrary, it has been revealed that 
NUCB2/nesfatin- 1 was predominantly expressed in the nucleus of 
glioblastoma cells.9 A recent study have indicated that NUCB2/nes-
fatin- 1 was expressed in both the nucleus and cytoplasm of papillary 
thyroid cancer cells.12 These findings suggest that NUCB2/nesfa-
tin- 1 are expressed in a tissue-  and cell- specific manner. It should 
be noticed that Altan et al. found that NUCB2/nesfatin- 1 in GC cells 
was predominantly localized in the nuclei,15 which is inconsistent 
to our results. The reason for this discrepancy is currently unclear 
and warrants further examination. For example, the expression of 
NUCB2/nesfatin- 1 protein can be detected in different stages of GC 
to investigate whether the expression site of NUCB2/nesfatin- 1 has 
dynamic changes in GC.

Accumulating evidence has indicated that NUCB2/nesfatin- 1 ex-
pression was upregulated in cancer tissues compared to the noncan-
cerous tissues obtained from the same patient in various tumours 
including colon cancer,10 prostate cancer,19 endometrial cancer11 
and papillary thyroid cancer.12 Similarly, our results showed that 
the expression of NUCB2/nesfatin- 1 protein in GC tissues was sig-
nificantly higher compared with that in NATs. Taken together, the 
phenomenon of upregulated expression in various tumour tissues 

suggests that NUCB2/nesfatin- 1 may play a common role in the oc-
currence and development of tumours. Further research is needed 
to better understand the abnormal expression of NUCB2/nesfatin- 1 
and utilize it as a potential target in cancer therapy.

NUCB2/nesfatin- 1 has been reported to be an independent 
predictor of progression- free survival of GC.12 Specifically, there 
was a close relationship between NUCB2/nesfatin- 1 expression in 
GC tissues and unfavourable progression- free survival and over-
all survival. Moreover, positive correlations were found between 
NUCB2/nesfatin- 1 expression in GC tissues and the tumour depth, 
lymph node metastasis, lymphatic invasion, venous invasion and 
clinical stage. Therefore, the ability of NUCB2/nesfatin- 1 to reg-
ulate tumour metastasis and invasion was investigated in the 
present study. The results showed that knockdown of NUCB2/
nesfatin- 1 significantly suppressed the proliferation, migration and 
invasion of SGC- 7901 cells. Cell migration and invasion are the two 
key processes during cancer metastasis, leading to the spread of 
cancer cells from primary tumours, which is the leading cause of 
death in cancer patients.20,21 Altogether, NUCB2/nesfatin- 1 might 
be a potential therapeutic target for the inhibition of GC invasion 
and metastasis. Consistently, a number of in vitro studies have 
shown that knockdown of NUCB2/nesfatin- 1 could inhibit the cell 
proliferation in breast cancer,22 bladder cancer,23 glioblastoma,9 
endometrial cancer11 and thyroid cancer cell lines.12 Surprisingly, it 
has been reported that treatment of H295R adrenocortical cells24 
or endometrial cancer cell line25 with recombinant NUCB2/nes-
fatin- 1 resulted in a decreased proliferative capacity of the cells. 
Collectively, it is rational to assume that the role of NUCB2/nesfa-
tin- 1 in cancers is variable and tissue- specific.

EMT is a process in which cancer cells lose their polarity and 
cell– cell adhesion, change to mesenchymal fibroblast- like cells 
and, finally, confer metastatic properties upon cancer cells through 
enhancing migratory and invasive abilities.26,27 During EMT, in-
creased expression of the mesenchymal markers N- cadherin and 
the downregulation of the epithelial marker E- cadherin, a powerful 
suppressor of tumour cell invasion and metastasis, have been ob-
served.28 In the present study, the results showed that knockdown 
of NUCB2/nesfatin- 1 decreased the expressions of N- Cadherin 

F I G U R E  4  Effect of NUCB2/nesfatin- 1 knockdown on the E- Cadherin and N- Cadherin protein expression of SGC- 7901 cells. (A) Typical 
images of E- Cadherin and N- Cadherin protein expression; (B) Quantitative analysis of protein expression based on western blotting results. 
All data are presented as the means ± SEM of three independent experiments. **p < 0.01 vs. sh- nesfatin- 1 NC group



    |  4993REN et al.

and increased the expressions of E- Cadherin in SGC- 7901 cells, 
suggesting that suppression of the EMT process by NUCB2/nesfa-
tin- 1 knockdown may contribute to inhibition of GC cell migration 
and invasion.

There are two limitations to this study. Firstly, considering that 
GAPDH has been shown to be upregulated in many cancers and 
downregulated by chemotherapic drugs,29 another housekeeping 
gene should be selected in qRT- PCR assay. Secondly, the lack of in 
vivo experiments to confirm the functional role of NUCB2/nesfa-
tin- 1 in GC is a limitation of the present study.

In conclusion, we found that knockdown of NUCB2/nesfatin- 1 
obviously suppressed the proliferation, migration and invasion abil-
ities and EMT process of SGC- 7901 cells. Since the NUCB2/nesfa-
tin- 1 receptor has not yet been discovered, additional in vivo and in 
vitro researches are recommended to further investigate the role of 
NUCB2/nesfatin- 1 in the pathogenesis of GC.
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