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Effects of circNEIL3 Targeting miR-218-5p on Proliferation, Apoptosis,

Migration and Invasion of Oral Squamous Cell Carcinoma Cells

LIU Yueqgiang®, XING Hongyan, FENG Jiangjie
(Department of Stomatology, Xinzhou Second People's Hospital, Xinzhou 034100, China)

Abstract This study aimed to investigate the effect of circNEIL3 targeting miR-218-5p on the biological
behavior of oral squamous cell carcinoma cells. qRT-PCR was used to detect the expression of circNEIL3 and miR-
218-5p in oral squamous cell carcinoma tissue, adjacent tissue and human oral squamous cell carcinoma cell (CAL-
27, SCC-25, SCC-9, HSC-3) and normal oral keratinocyte HOK. Taking CAL-27 cells as the research object, si-
circNEIL3, miR-218-5p mimics, si-NC, miR-NC were transfected into CAL-27 cells, si-circNEIL3 and anti-miR-
NC, si-circNEIL3 and anti-miR-218-5p were co-transfected into CAL-27 cells. CAL-27 cell proliferation was
detected by MTT assay; CAL-27 cell apoptosis was detected by flow cytometry; the invasion and migration of
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CAL-27 cells were detected by Transwell. Dual-luciferase reporter assay was used to detect the targeting relation-
ship between circNEIL3 and miR-218-5p. Western blot was used to detect the expression of Bax, Bcl-2, caspase-3,
and cleaved-caspase-3 protein. Compared with adjacent tissues, the expression of circNEIL3 in oral squamous cell
carcinoma tissues was increased (P<0.01), while the expression of miR-218-5p was decreased (P<0.01); compared
with HOK cells, the expression of circNEIL3 in human oral squamous cell carcinoma cells (CAL-27, SCC-25,
SCC-9, HSC-3) was increased (P<0.05), and the expression of miR-218-5p was decreased (P<0.05). Compared
with transfection of si-NC or miR-NC, transfection of si-circNEIL3 or miR-218-5p mimics increased cell prolifera-
tion inhibition rate, apoptosis rate, and Bax, caspase-3, and cleaved-caspase-3 protein levels (P<0.01), decreased
Bcl-2 protein level (P<0.01), and reduced the number of migrating and invasive cells (P<0.01). circNEIL3 could
negatively regulate the expression of miR-218-5p. Compared with co-transfection of si-circNEIL3 and anti-miR-
NC, after co-transfection with si-circNEIL3 and anti-miR-218-5p, the cell proliferation inhibition rate, apoptosis
rate and the protein levels of Bax, caspase-3, and cleaved-caspase-3 were reduced (P<0.01), while the number of
migrating and invasive cells was increased (P<0.01), and the protein level of Bcl-2 was increased (P<0.01). circ-

NEIL3 can inhibit the proliferation, migration and invasion of oral squamous cell carcinoma cells and promote cell

apoptosis by targeting and negatively regulating miR-218-5p.
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Fig.1 Correlation analysis of expression levels of circNEIL3 and miR-218-5p in oral squamous cell carcinoma tissue
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Fig.3 Silencing circNEIL3 promotes apoptosis of oral squamous cell carcinoma CAL-27 cells
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Fig.4 Silencing circNEIL3 inhibits the migration and invasion of oral squamous cell carcinoma CAL-27 cells
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Table 1 Silencing circNEIL3 inhibits the proliferation, migration, and invasion of oral squamous cell carcinoma
CAL-27 cells and promotes apoptosis
Pag:h HFEINEIR/ % TR % THAE RN
Group  circ- miR-218-  Proliferation Apoptosis cleaved- Number of Number of
R ax Bcl-2 caspase-3 o . .
NEIL3 S5p inhibition rate rate /% caspase-3  migrating invasive cells
/% cells
si-NC 1.00+0.00  1.00+0.00 0.00+0.00 7.17+£0.61 0.26+0.03  0.77+0.07  0.21+0.02 0.28+0.04  180.89+9.10 145.67+6.85
si-circ-  0.36+0.05  3.20+0.09  45.68+2.37 22.61+1.44 0.63+0.04 0.25+0.02  0.57+0.04 0.79+0.06 78.00+4.76 59.11+4.70
NEIL3
t 38.400 73.333 57.823 29.619 22.200 21.428 24.150 21.217 30.056 31.259
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
WT-circNEIL3 5! cucuaccUAGA-GAAGCACﬁi 3
miR-218-5p 3 uguaccaAUCUAGUUCGUGUu 5’
MUT-circNEIL3 5! cucuaccUAGA-GCCAGCAGC 3
LI RAR G BB A
Red represents the binding site of the mutation.
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Fig.5 Binding sequence of circNEIL3 and miR-218-5p predicted by starBase database
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Fig.8 miR-218-5p inhibits the migration and invasion of oral squamous cell carcinoma CAL-27 cells
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Table 2 miR-218-5p inhibits the proliferation, migration and invasion of oral squamous cell carcinoma
CAL-27 cells and promotes cell apoptosis
il BEGEANH 2% THTIE/% TR RERME
Group miR-218-  Proliferation Apoptosis rate /%  Number of Number of cleaved-
o i K Bax Bcl-2 caspase-3
5p inhibition rate /% migrating invasion cells caspase-3
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miR-NC  1.00+0.00 0.00+0.00 7.2340.48 178.67£9.84  144.11£9.18 0.25+£0.02  0.75+0.07  0.22+£0.03  0.27+0.03
miR- 2.32+0.12  37.12+2.47 19.56+1.04 92.22+5.94 74.22+4.57 0.48+0.05  0.36+£0.04  0.43+0.04 0.61+0.06
218-5p
t 33.000 45.085 32.294 22.564 20.446 12.813 14.512 12.600 15.205
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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Q\’P XCJ g;,\\’p cb'Q
L= N
(A) si-circNEIL3+anti-miR-NC si-circNEIL3+anti-miR-218-5p (B) . & N ‘%’5\,
10¢ 10 S S
N o
1031% 12.06% 1 032% 5.40% AT
10°3 10°3 21 kD ‘
E 3 L Bax- ‘ ‘
= 101 = 10 i : caspase-3
~ e |~ . Bel2 26 kDa ]
10'] 77.38% - 10.2 101 88.16%t . ! - cleaved-caspase-3 [
10° 10°. 2) ‘ . GAPDHP 36 kDa GAPDH K

100 10' 100 10° 10°  10° 10' 10° 10° 10*
Annexin V-FITC Annexin V-FITC

Az WA HARFT M CAL-2740 L 98 1215 I0L; B: Western blotfiJliBax. Becl-2. caspase-3+ cleaved-caspase-34% [T A
A: flow cytometry was used to detect CAL-27 cell apoptosis; B: Bax, Bcl-2, caspase-3, cleaved-caspase-3 protein levels were detected by Western blot.

E9 TiAmiR-218-5pi& 55 B cireNEIL3XS O fR 842 CAL-2 T4 A = oA T X BB RIANREHER

Fig.9 Down-regulating miR-218-5p attenuates the promotion effect of silencing circNEIL3 on apoptosis and apoptosis-related

protein expression in oral squamous cell carcinoma CAL-27 cells

si-circNEIL3+anti-miR-NC si-circNEIL3+anti-miR-218-5p

Migration

Invasion

100 pn

100_u_§1

E10 TiAmiR-218-5piak 5355 B cireNEIL3% O R 8B CAL-2 74T . RZERVIMEIER

Fig.10 Down-regulating miR-218-5p attenuates the inhibitory effect of silencing circNEIL3 on the migration and invasion of

oral squamous cell carcinoma CAL-27 cells

#<3 T miR-218-5p7 55 T BkcireNEIL3XY O R 85 Rz CAL-2740R03E5E . DT T%. REMS M
Table 3 Down-regulating miR-218-5p attenuates the effect of silencing circNEIL3 on the proliferation, apoptosis, migration

and invasion of oral squamous cell carcinoma CAL-27 cells

il WTHIEIZR % TR TR R
Group miR-218-  Proliferation Apoptosis  Number of Number of cleaved-
o i X . . Bax Bcel-2 caspase-3
Sp inhibition rate /%  rate /% migrating invasion caspase-3
cells cells

si-circNEIL3+anti-  1.00+£0.00  45.45+2.49 22.5241.23 76.44+4.72 61.224+4.21 0.62+0.06  0.24+0.02  0.57+0.04 0.75+0.08
miR-NC
si-circNEIL3+anti-  0.28+0.03  15.94+1.58 11.41£0.75  157.8949.25 121.56+5.10 0.34+0.04  0.59+0.05 0.28+0.02 0.41+0.05
miR-218-5p
t 72.000 30.021 23.136 23.530 27.373 11.649 19.498 19.454 10.812
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
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