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Costunolide affects the malignant phenotype of gastric cancer cells by
regulating circ_0000285/miR-409-3p™*

LIU Zhao', ZHENG Zhichao’, ZHANG Yapeng', REN Yuchuan'
('Department of Oncology, First People's Hospital of Yangquan City, Yangquan, 045001, Shanxi, China;
’Department of Gastric Surgery, Liaoning Cancer Hospital, Shenyang, 110042, Liaoning, China)

Abstract: Objective To investigate the effect of costunolide on the malignant phenotype of gastric cancer cells and its
possible mechanism. Methods Gastric cancer cells HGC-27 were cultured in vitro, and treated with costunolide at different
doses (2.5, 10, 40 pmol- L") for 24 h, or transfected with circ_0000285 small interfering RNA and then cultured for 24 h.
The 40 wmol - L™ costunolide was used to intervene the HGC—27 cells transfected with circ_0000285 overexpression vector
for 24 h. CCK-8 method and clone formation test were used to detect the cell proliferation. The flow cytometry was used to
detect cell apoptosis. Scratch test and Transwell were used to detect cell migration and invasion. Western blotting was used
to detect the protein expressions of Bel-2, Bax, E—cadherin and N—cadherin in the cells, and RT-qPCR was used to detect
the expressions of circ_0000285 and miR-409-3p. The dual luciferase reporter gene experiment was used to verify the reg-
ulatory relationship between circ_0000285 and miR-409-3p. Results Costunolide could reduce the OD value of HGC~

27cells, the number of colonies formed, the migration distance, the number of invasion, and the protein expression levels of
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Bel-2 and N-cadherin, while it could increase the cell apoptosis rate, and the protein expression levels of Bax and E-cad-

herin in a dose—dependent way. Costunolide could inhibit the expression of circ_0000285, but promote the expression of

miR-409-3p in HGC-27cells. Interference with circ_0000285 expression could decrease the proliferation and migration of

HGC-27 cells, and promote cell apoptosis. circ_0000285 could target and negatively regulate miR—409-3p. Overexpres-

sion of circ_0000285 could reverse the inhibitory effect of costunolide on HGC~27 cell phenotypes. Conclusion Costuno-

lide may inhibit the malignant biological behavior of gastric cancer cells by regulating the circ_0000285/miR-409-3p axis.

Keywords: Costunolide; Gastric cancer; Circ_0000285; MiR—409-3p; Cell proliferation; Migration; Invasion; Apoptosis
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Ji R (mut—cire_0000285) . circ_0000285 /N T3 RNA
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0000285 # ik [ (P<0.05) , miR-409-3p ik T
(P<0.05) , circ_0000285 Al miR-409-3p 3 i5 7K F-41
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7R, cire_0000285 5 miR-409-3p fE7E LS & i, 4t
BB wi—circ_0000285 5 miR-409-3p mimics (1) 2
G F BTG M 0 2 IR T 2R 8 Y wi—cire_0000285 5
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R Y. G AL I, TP<0.055 5 ACE IR P BR K B 4147 1k, "P<0.055 5 AE % 1 B P R B 4148 T, °P<0.05.

Note: (1) Control group; (2) Costunolide low—dose group; (3) Costunolide middle—dose group; (4) Costunolide high—dose group. (A, E) The
effect of costunolide on the colony formation of gastric cancer cells; (B, F) The effect of costunolide on the apoptosis of gastric cancer cells; (C, G)
The effect of costunolide on the expression of Bax and Bel-2 proteins in gastric cancer cells; (D) The effect of costunolide on the activity of gastric can-
cer cells. Compared with the control group, "P<0.05; compared with the costunolide low—dose group, "P<0.05; Compared with the costunolide middle—
dose group, ‘P<0.05.
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The effects of costunolide on the proliferation and apoptosis of gastric cancer cells

Fig. 1
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E (DB 2 AFTENERAEL; QOATENEFANEL; DATEANEFTHNEL (AD)AFRNEY B EARTHNY
5 (BLE) AR AR 7 BR X F O MR 22 B % 5 (C L F) R & A R 2§ 40 ' E—cadherin \N—cadherin & B &K W v . 5 5t B 448 1, P<
0.05; 5 A & 1 P9 BR 7] B 404 th ,"P<0.05 5 5 R )& 1 Bl o 1) 4141 i, “P<0.05.

Note: (1) Control group; (2) Costunolide low—dose group; (3) Costunolide middle—dose group; (4) Costunolide high-dose group. (A, D) The
effect of costunolide on the migration of gastric cancer cells; (B, E) The effect of costunolide on the invasion of gastric cancer cells; (C, F) The effect
of costunolide on the expression of E-cadherin and N—cadherin protein in gastric cancer cells. Compared with the control group, “P<0.05; compared
with the costunolide low—dose group, "P<0.05; compared with the costunolide middle—dose group, “P<0.05.
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Fig. 2 The effects of costunolide on the migration and invasion of gastric cancer cells
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TE L (A) AR JE A B B 2 F cire_0000285 5 3 B9 3% 1 5 (B) A& J& 71 B 3 B 4 42 L P miR-409-3p R 3k Y %o o 5 af BUALAE 1L, P<
0.05; 5 A P ER ] B 414t ,"P<0.05 5 5 R J2 A1 B P A 414K o, °P<0.05.

Note: (A) The effect of costunolide on expression of circ_0000285 in gastric cancer cells; (B) The effect of costanolide on the expression of miR—
409-3p in gastric cancer cells. Compared with the control group, “P<0.05; compared with the costunolide low—dose group, "P<0.05; compared with the
costunolide middle-dose group, °P<0.05.
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Fig. 3 The effects of costunolide on the expressions of circ_0000285 and miR-409-3p in gastric cancer cells
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7 : (A) cire_0000285 #2 miR—-409-3p 8 & # 5 7] 5 (B) WK X %
HEE P, 5 miR-NC 414 1 ,"P<0.05.

Note: (A) Complementary sequence of circ_0000285 and miR-409-
3p; (B) Dual luciferase activity detection. Compared with miR—-NC group,
“P<0.05.
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BN T e 4 K B
Fig. 4 Complementary sequence of circ_0000285 and

miR-409-3p and dual luciferase reporter experiment
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J& 41 L F Bax . Bel-2, E-cadherin, N-cadherin %& & % 2 81 % % ; (F) T 4% circ_0000285 & f& 47 Al 7 M 8 % 5 5 (K) circ_000028 & 3 & 5
(L) miR-409-3p KA Rl , 5 si-NC 4148t ,*P<0.05,

Note: (1) si=NC group; (2) si—circ_0000285 group. (A, G) The effect of interference with circ_0000285 expression on the colony formation of
gastric cancer cells; (B, H) The effect of interference with circ_0000285 expression on the apoptosis of gastric cancer cells; (C, 1) The effect of inter-
ference with circ_0000285 expression on the migration of gastric cancer cells; (D, J) The effect of interference with circ_0000285 expression on the in-
vasion of gastric cancer cells; (E, M) The effect of interference with circ_0000285 expression on the protein expressions of Bax, Bcl-2, E-cadherin
and N—cadherin in gastric cancer cells; (F) The effect of interference with circ_0000285 expression on the activity of gastric cancer cells; (K) Detec-
tion of circ_000028 expression; (L) Detection of miR-409-3p expression. Compared with si—NC group, *P<0.05.
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Fig. 5 The effect of interference with circ_0000285 expression on the proliferation, apoptosis, migration and invasion of gastric cancer cells
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+pcDNA 4141 i, ,*P<0.05,

Note: (1) Costunolide+pcDNA group; (2) Costunolide+pcDNA-circ_0000285 group. (A, G) circ_0000285 can reverse the inhibitory effect of
costunolide on the colony formation of gastric cancer cells; (B, H) circ_0000285 can reverse the induction effect of costunolide on the apoptosis of gas-
tric cancer cells; (C, 1) circ_0000285 can reverse the effect of costunolide on the Bax and Bel-2 protein expressions; (D) Detection of circ_0000285
expression; (E) Detection of miR-409-3p expression; (F) circ_0000285 can reverse the effect of costunolide on the activity of gastric cancer cells.
Compared with costunolide+pcDNA group, *P<0.05.
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Fig. 6 Overexpression of circ_0000285 can reverse the effects of costunolide on the proliferation and apoptosis of gastric cancer cells
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Fig. 7 Overexpression of circ_0000285 can reverse the effects of costunolide on the migration and invasion of gastric cancer cells
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