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Lycorine hydrochloride regulates the malignant biological behaviors of liver
cancer HCCLMa3 cells through the circASH2L/miR-124-3p axis

SU Shanshan', WANG Huaizhang’, TANG Yujun', WAN Jiaxin’(1. Oncology Department, The Second Clinical Medical College of
Henan University of Chinese Medicine, Zhengzhou 450011, Henan, China;2. Department of Traditional Chinese and Western Medicine,
Henan Cancer Hospital, Zhengzhou 450003, Henan, China;3. Anorectal Department, The Second Clinical Medical College of Henan
University of Chinese Medicine, Zhengzhou 450018, Henan, China)

[Abstract] Objective: To explore the effect of lycorine hydrochloride (LH) on the malignant biological behaviors of liver cancer
HCCLMS3 cells and its regulation on circASH2L/miR-124-3p axis. Methods: HCCLM3 cells treated with different concentrations of
LH were divided into LH groups with different concentrations (LH-L group, LH-M group and LH-H group), Con group, si-NC group,
si-circASH2L group, LH+pcDNA group, LH+pcDNA-circASH2L group. CCK-8 assay, plate clone formation test, flow cytometry,
wound-healing assay, and Transwell assay were used to detect the proliferation, clone formation, apoptosis, migration and invasion of

HCCLM3 cells. gPCR was used to detect the expression levels of circASH2L and miR-124-3p in HCCLM3 cells. Dual luciferase
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reporter gene assay was used to experiment detect the targeting relationship between circASH2L and miR-124-3p. WB was used to
detect the expression of cleaved-caspase3, cleaved-caspase9, E-cadherin, and N-cadherin. Results: Compared with the Con group, the
cell proliferation inhibition rates of LH groups with different concentrations were increased (P<0.05), the apoptosis rates and the expression
levels of cleaved-caspase3, cleaved-caspase9 and E-cadherin were increased (all P<0.05), the expression levels of miR-124-3p were
increased (P<0.05), the number of clone formation and invasive cells was decreased (all P<0.05), the wound-healing rates and the
expression levels of N-cadherin were decreased (all P<0.05), and the expression levels of circASH2L were decreased (P<0.05), and the
difference among different concentration groups was statistically significant (all P<0.05). CircASH2L could negatively regulate
miR-124-3p. Compared with the si-NC group, the cell proliferation inhibition rates of the si-circASH2L group was increased (£<0.05), and
the apoptosis rate and the expression levels of cleaved-caspase3, cleaved-caspase9 and E-cadherin were increased (all P<0.05), the
wound-healing rate and the expression levels of N-cadherin were decreased (all P<0.05), and the number of clone formation and
invasive cells was decreased (all P<0.05). Compared with the LH+pcDNA group, the expression level of miR-124-3p in the LH+
pcDNA-circASH2L group was decreased (P<0.05), the cell proliferation inhibition rate was decreased (P<0.05), the apoptosis rate and
the expression levels of cleaved-caspase3, cleaved-caspase9 and E-cadherin were decreased (all P<0.05), the number of clone formation
and invasive cells was increased (P<0.05), and the wound-healing rate and expression level of N-cadherin were increased (all P<0.05).
Conclusion: LH can inhibit the proliferation, migration and invasion of liver cancer HCCLM3 cells and induce their apoptosis by
regulating the circ ASH2L/miR-124-3p axis.
[Key words] lycorine hydrochloride (LH); circASH2L; miR-124-3p; liver cancer; HCCLM3 cell; proliferation; migration; invasion
[Chin J Cancer Biother, 2021, 28(10): 969-977. DOI: 10.3872/j.issn.1007-385x.2021.10.003]
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Fig.1 Effect of LH on the clone formation of liver cancer HCCLM3 cells
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Tab.1 Effectof LHontheproliferationoflivercancer

HCCLM3 cells (¢+s)
Group Inhibition rate(%) Clone formation
Con 0.00+0.00 91.95+7.02
LH-L 21.63+2.34" 73.54+6.13"
LH-M 42.57+4.19744 52.24+6.7074%
LH-H 68.85+5.677 4444 35.2443.0374444
F 564.287 156.280
P 0.000 0.000

“P<0.01 vs Con group, ““P<0.01 vs LH-L group, *4P<0.01 vs
LH-M group
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Annexin V FITC-A

“P<0.01 vs Con group, ““P<0.01 vs LH-L group, **P<0.01 vs LH-M group
A: Expression of apoptosis-related protein; B: Apoptosis detected by flow cytometry
2 LHXAFE HCCLM3 4R A T M S0
Fig.2 Effect of LH on the apoptosis of liver cancer HCCLM3 cells
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“P<0.01 vs Con group, ““P<0.01 vs LH-L group, *4P<0.01 vs LH-M group
A: Expression of migration and invasion-related proteins; B: Effect of LH on the migration of HCCLM3 cells (x100);
C: Effect of LH on the invasion of HCCLM3 cells (x200)
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Fig.3 Effect of LH on the migration and invasion of liver cancer HCCLM3 cells
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Tab.2 Effect of LH on the migration and invasion of liver
cancer HCCLM3 cells (x+s)

Group Wound-healing rate/% ili\ilirsrilzzrcztlﬂls
Con 66.95+5.03 84.17+7.12
LH-L 48.23+£5.92" 67.70+5.84"
LH-M 36.144£3.69744 51.69+6.02744
LH-H 22.6742.747 004N 33.9143.1774044
F 156.178 127.390

P 0.000 0.000

“P<0.01 vs Con group, ““P<0.01 vs LH-L group, **P<0.01 vs
LH-M group

2.5 circASH2L ¥e.11 3842 miR-124-3p 49 & ik
StarBase 1 M 25 Y (18] 4) 8 78, circASH2L 5
miR-124-3p FATESS G 00 o XU G 3R il i 2 PR 5
BRI 25 5 (£ 4) R, 3655 44 miR-124-3p mimic A
A . 6 AP B A 750 280 44K WT-circ ASH2L 1Y 2¢ ) 25 il %

#3 LHXAFE HCCLM3 4 & circASH2L 0 miR-124-3p
FIKH M (eks)
Tab.3 Effect of LH on the expression of circASH2L and
miR-124-3p in HCCLM3 cells (X+s)

Group circASH2L expression miR-124-3p expression
Con 1.00+0.06 1.00+0.07

LH-L 0.81+0.06" 1.89+0.16™
LH-M 0.63+0.05"** 2.67+0.22744
LH-H 0.48+0.04" 2444 3.49£0.257" A A4

F 161.204 289.008

P 0.000 0.000

“P<0.01 vs Con group, ““P<0.01 vs LH-L group, **P<0.01 vs
LH-M group

PE(P<0.01) , T oK A8 5% mi € A8 & 2 &K MUT-
circASH2L [ ¢ ' 2 Wl 36 £ . 5 pcDNA 41t %2,
pcDNA-circASH2L 4 miR-124-3p 4 3 ik 7K 3 F# A%
(0.42+0.04 vs 1.00+0.06, P<0.05) ; 55 si-NC 2 . %%,
si-circASH2L £ miR-124-3p #) 3% ik /K S T 55 (2.89+
0.24 vs1.03+0.07,P<0.05) .,
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WT-circASH2L 5 cuugaaggaaauGUGCCUUA 3
miR-124-3P 3 ccguaaguggcgCACGGAAU 5
MUT-circASH2L 5 cuugaaggaaauAGUAUGGC 3

El4 CircASH2LEIFFHEAES miR-124-3p EAMUZETAR 5!
Fig.4 The sequence of circASH2L contains a nucleotide
sequence complementary to miR-124-3p
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Tab.4 CircASH2L targeted binding miR-124-3p (¥+s)

Relative luciferase activity

Group
WT-circASH2L MUT-circASH2L
miR-NC 0.99+0.06 0.97+0.05
miR-124-3p 0.39+0.03" 1.00+0.06
t 26.833 1.152
P 0.000 0.266

"P<0.01 vs miR-NC group
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Annexin FITC-A

Invasion

"P<0.05 vs si-NC group
A: Expression of apoptosis, migration and invasion-related proteins; B: Effect of circ ASH2L expression on the clone formation of
HCCLMS3 cells; C: Effect of circASH2L expression on the apoptosis of HCCLM3 cells;
D: Effect of circASH2L expression on the migration of HCCLM3 cells (x100);
E: Effect of circASH2L expression on the invasion of HCCLM3 cells (%200)
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Fig.5 Effect of interfering with circASH2L expression on the proliferation, apoptosis, migration and invasion
of liver cancer HCCLM3 cells
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Fig.6 Overexpression of circASH2L reversed the effects of LH on the proliferation, apoptosis, migration and

invasion of liver cancer HCCLM3 cells
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Tab.S CircASH2L overexpression reversed the effects of LH on the proliferation, apoptosis, migration and invasion of liver

cancer HCCLMS3 cells (¥+s)

circASH2L miR-124-3p Inhibition Clone Apoptosis  Wound-healing Number of
Group . . . . .
expression expression rate/% formation/n rate/% rate/% invasive cells
LH+pcDNA 1.00+0.07 1.00+0.06 69.17£5.49  33.89+3.01  28.59+3.09 20.88+2.48 31.94+3.12
+ -
L.H PcDNA 3.424+0.29 0.36+0.04 23.53+2.55  81.15£7.01 13.49+1.24 57.42+5.41 75.37+6.66
circASH2L
t 24.336 26.626 22.619 18.585 13.606 18.419 17.715

P 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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