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Circular RNA FBXO11 regulates the proliferation and apoptosis of gastric cancer
SNU-1 cells through targeting miR-376a-3p/SNRPB axis

MENG Defeng, LI Changzai, WU Chuntao (Department of Oncosurgery, the Affiliated Hospital of North China University of Science
and Technology, Tangshan 063000, Hebei, China)

[Abstract] Objective: To investigate the effect of circular RNA FBXO11 (circFBXO11) regulating the miR-376a-3p/SNRPB (small
nuclear ribonucleoprotein polypeptides B gene) axis on the proliferation and apoptosis of gastric cancer SNU-1 cells. Methods: Cancer
and para-cancerous tissue samples from 30 patients with gastric cancer who underwent surgical resection were surgically resected in the
Department of Oncosurgery, the Affiliated Hospital of North China University of Science and Technology from January 2018 to January
2019 were collected. The positive expression rate of SNRPB protein in gastric cancer tissues was detected by Immunohistochemical
staining. The expression levels of circFBXO11, miR-376a-3p and SNRPB mRNA in gastric cancer tissues, gastric cancer cell lines
(SNU-1, AGS and HS-746T) and gastric mucosal cell line GES1 were detected by qPCR. Dual luciferase reporter gene assay was used
to determine the relationship between circFBXO11 and miR-376a-3p as well as between miR-376a-3p and SNRPB. The si-NC,
si-circFBXO11, miR-NC, miR-376a-3p, si-SNRPB, si-circFBXO11+anti-miR-NC, si-circFBXO11+anti-miR-376a-3p, si-circFBXO11+
pcDNA-NC, si-circFBXO11+pcDNA-SNRPB were transfected into gastric cancer SNU-1 cells, respectively. CCK-8 assay, Flow
cytometry and WB assay were used to detect cell proliferation activity, apoptosis rate and protein expressions of SNRPB, cyclin D1 and
C-caspase-3, respectively. Results: Compared with para-cancerous tissues, the expression level of circFBXO11 and the positive rate of
SNRPB protein in gastric cancer tissues were significantly increased (all P<0.01), while the expression of miR-376a-3p was
significantly decreased (P<0.01). Compared with GES1 cells, the expressions of circFBXOI11 and SNRPB were significantly

increased, while the expression of miR-376a-3p was significantly decreased (all P<0.01) in gastric cancer cells. circFBXOI11
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negatively regulated miR-376a-3p expression, and miR-376a-3p negatively regulated SNRPB expression. After inhibiting the

expression of circFBXO11 or over-expressing miR-376a-3p or suppressing the expression of SNRPB, the proliferation viability of

SNU-1 cells was decreased, and the apoptosis rate was increased (P<0.01). Either inhibiting miR-376a-3p or over-expressing SNRPB

could partially reverse the effect of circFBXO11 suppression on proliferation and apoptosis of SNU-1 cells (all P<0.01). Conclusion:

circFBXO11 is highly expressed in gastric cancer tissues. Inhibiting circFBXO11 inhibits the proliferation and induces apoptosis of

gastric cancer cells, and the mechanism is related to the regulation of miR-376A-3p/SNRPB pathway.

[Key words] circFBXO11; miR-376a-3p; small nuclear ribonucleoprotein polypeptides B gene (SNRPB); gastric cancer; SNU-1 cell;

proliferation; apoptosis
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Fig.1 Expression of SNRPB protein in gastric cancer and para-

cancerous tissues (Immunohistochemical staining, x400)
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3% T (0.38+0.01 vs 1.00+0.06,=55.828 , P<0.01),
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Tab.1 The expressions of circFBXO11, miR-376a-3p and SNRPB in gastric cancer cells

Group circFBXO11 miR-376a-3p SNRPB mRNA SNRPB protein
GES1 1.00+0.11 1.00+0.07 1.00+0.12 0.40+0.03
SNU-1 3.08+0.27" 0.40+0.04" 2.89+0.19" 0.92+£0.07"
AGS 2.4240.15™ 0.45+0.05" 2.4340.22" 0.80+0.08"
HS-746T 2.04+0.20™ 0.41+0.03" 2.14+0.20™ 0.73+0.06™
F 184.800 307.515 167.922 112.918
P 0.001 0.001 0.001 0.001

"P<0.01 vs GESI1 cells
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Fig.2 Expression of SNRPB protein in gastric cancer cells
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circFBXO011-3'UTR-MUT 5'... GUAUGUACGUUCUUCAGCGACA...3'

SNRPB-3'UTR-WT 5'..UAUCUCCUUGUGGCCUAUGAA...3’
miR-376a-3p 3'..UGCACCUAAAAGGAGAUACUA...5'
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3 circFBXO11 ££[5] miR-376a-3p(A) .miR-376a-3p
#0[5) SNRPB(B)
Fig.3 circFBXO11 targets miR-376a-3p (A) and
miR-376a-3p targets SNRPB (B)

2.6 it % A miR-376a-3p 47 %] SNU-1 @ i &9 3% 74 .
SNRPB % ik # % F A=

qPCR i% . WB . CCK-8 72 Ayt x4 i A A I 25
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32 EBFK0.47120.05 vs 0.726+0.07,4=8.893, P<0.01) ;5 vs 0.86+0.07,0.46+0.04 vs 0.98+0.08,/=22.059.17.441,
a0 B T FR R E JF & [(18.2441.52)% vs (6.40+ ¥ P<0.01) , C-caspase-3 K 1A /K F & E T (0.72+
0.61)%,1=21.687,P<0.01; &l 6A];si-SNRPB ZH 41 ffd - 0.06 vs 0.32+0.02,~=18.974,P<0.01; E 6B).

SNRPB. cyclin D1 ] 3 i 7K *F & 2 [# {1 (0.30+0.03

2 B circFBXO11 /5 SNU-1 ZAff2 5 circFBX 011, miR-376a-3p. SNRPB, cyclin D1 #1 C-caspase-3 FiA & 1858 5 B T8I 5201
Tab.2 Effects of circFBXO11 knockdown on the expressions of circFBXO11, miR-376a-3p, SNRPB, cyclin D1 and C-caspase-3,

as well as proliferation and apoptosis of SNU-1 cells

Group circFBXO11  miR-376a-3p SNRPB Cyclin D1  C-caspase-3  Proliferation Apoptosis (%)
si-NC 1.00+0.09 1.00+0.13 0.90+0.08  0.95+0.11  0.36+0.03 0.725+0.11 6.48+0.61
si-circFBXO11 0.42+0.03 3.04+0.27 0.32+0.03  0.42+0.03  0.78+0.08 0.411+0.06 22.174+2.04
t 18.341 20.423 20.365 13.945 14.747 7.518 22.106
P 0.001 0.001 0.001 0.000 0.001 0.001 0.001
si-NC si-circFBXO11 5080
l\lodﬂ 1043 §\—ﬂc s;\*c“c
1054 103,: i
3 ’ —
E 3 s SNRPB -
= | 104 10 s - —
1015 W 101_: ﬁ Cyclin D1 | —
109+t 10— C-caspase-3 [ W S

10 10t 102 103 104 10 10t 102 103 10*

> B-actin - -

Annexin V-FITC

4 1% cirecFBXO11 FiA%T SNU-1 4HBEE - (A) 1 SNRPB, C-caspase-3. cyclin D1 33X (B) 9§20
Fig.4 Effects of circFBXO11 knockdown on apoptosis (A) and expressions of SNRPB, C-caspase-3 and cyclin D1 (B) in SYN-1 cells

3 13 KIA miR-376a-3p X SNU-1 ZHAf miR-376a-3p, SNRPB, cyclin D1, C-caspase-3 FIAFIETE 58 T892
Tab.3 Effects of miR-376a-3p over-expression on the expressions of miR-376a-3p, SNRPB, cyclin D1 and C-caspase-3,

as well as proliferation and apoptosis of SNU-1 cells

Group miR-376a-3p SNRPB CyclinD1  C-caspase-3  Proliferation Apoptosis (%)
miR-NC 1.00+0.11 0.88+0.07  0.97+0.10 0.34+0.03 0.731+0.08 6.54+0.53
miR-376a-3p 3.28+0.21 0.40+£0.04  0.46+0.05 0.83+0.07 0.438+0.04 27.08+2.43
t 28.853 17.861 13.685 19.302 9.828 24.776
P 0.001 0.001 0.001 0.001 0.001 0.001
A B
si-NC iR-376a-3 b‘z’:bQ
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