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circ 0001821 regulates the proliferation, apoptosis, migration and invasion of
cutaneous squamous cell carcinoma A431 cells by targeting miR-203

XIAO Chuanliu, LIN Hongchang, LUO Yang, CUI Lixia (Department of Dermatology, the Second Affiliated Hospital of Hainan
Medical University, Haikou 570311, Hainan, China)

[Abstract] Objective: To explore the mechanism of circ_0001821 regulating the proliferation, apoptosis, migration and invasion of
cutaneous squamous cell carcinoma (CSCC) A431 cells by targeting miR-203. Methods: The cancer and para-cancerous tissues of 39
patients with CSCC treated in the Second Affiliated Hospital of Hainan Medical University from February 2018 to August 2019, as
well as the human CSCC cell line A431, were collected for this study. The qPCR method was used to detect the expression level of
circ 0001821 in CSCC tissues and para-cancerous tissues. Using liposome transfection technology, si-circ 0001821, si-NC, miR-203
mimic, miR-NC, si-circ_0001821+anti-miR-NC and si-circ_0001821+anti-miR-203 were transfected into A431 cells, respectively.
qPCR was used to detect the expression of circ 0001821 and miR-203 in the transfected cells. MTT method, Flow cytometry and
Transwell chamber assay were used to detect the proliferation, apoptosis, migration and invasion of transfected A431 cells. WB was
used to detect the expression of proteins related to proliferation, apoptosis, migration and invasion. Circinteractome database was
utilized to predict the binding site between circ_ 0001821 and miR-203, which was further validated by Dual-luciferase reporter gene
assay. Results: Compared with para-cancerous tissues, the expression level of circ 0001821 in CSCC tissues was significantly
increased (P<0.01). Transfection of si-circ_ 0001821 could significantly reduce the expression of circ 0001821 (P<0.01), increase
the apoptosis rate (P<0.01), and reduce the proliferation, migration and invasion abilities of A431 cells (all P<0.01). Dual-luciferase
report gene assay confirmed that circ_ 0001821 could targetedly bind with miR-203. Transfection of miR-203 mimics could significantly
reduce the proliferation, migration and invasion abilities but increase the apoptosis rate of A431 cells (all P<0.01). Co-transfection of

si-circ_0001821 and anti-miR-203 could significantly reverse the effects of si-circ_0001821 transfection on the proliferation, migration,
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invasion and apoptosis of A431 cells. Conclusion: circ_ 0001821 regulates the proliferation, migration, invasion and apoptosis of CSCC

A431 cells by targeting miR-203.
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GCAGCACA, N AACGCTTCACGA ATTTGCGT.
F 222k IR R AR Rk &
1.4 MTT &40 A431 a6 38 54 4k /)

HY - 2H A431 A 82 Bl T 96 FL AR (5x10°N/4L)
R 77 24 h Ja IN N MTT i 771 (20 pl/5L) , 4k &85 3 4 h
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1.8 WB AN A431 e b 3878 B it 4 512 &
HMAE G KL

FH RIPA 24 fif W H2 U A5 40 A431 4 i &5 1,
BCA Bf G4 ME H & & . M40 ng SRS, 2
17 SDS-PAGE 73 B , # JIE J5 F 5% i iR @5 kn 45 41 2 h,
3N B 121 000 # B /Y cyclin D1+ MMP-2,
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n — -
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Fig.1 Effect of circ_0001821 inhibition on the expression of
cyclin D1 and p21 protein in A431 cells
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A: Transwell assay was used to detect the migration and invasion of A431 cells (x200); B: Apoptosis level of A431 cells was detected

by Flow cytometry; C: The expression of migration, invasion and apoptosis related proteins was detected by WB method
2 Il cire_0001821 Fikxt A431 RAEITH R ZFUA T RSN
Fig.2 Effect of circ_0001821 inhibition on migration, nvasion and apoptosis of A431 cells
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1 3 cire_0001821 FiA X} A431 LHREITRE RZEFUAT ISR (n=9)
Tab.1 Effect of circ_0001821 inhibition on migration, invasion and apoptosis of A431 cells (#=9)

Group Migration cells  Invasion cells  Apoptosis (%) MMP-2 MMP-9 Bcl-2 Bax
si-NC 101.90+2.04 86.84+2.97 7.31+£0.01 0.84+0.03 0.67+0.03 0.59+0.03 0.26+0.03
si-circ_0001821 52.19+2.97 39.58+2.13 22.10+0.04 0.38+0.03 0.28+0.03 0.22+0.01 0.69+0.03
t 13.820 12.920 355.000 9.426 10.060 10.320 10.600
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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circ 0001821 AJ #&[a] 1 4% miR-203 [ K IA .
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FTWB V25K 45 51 (B 4, 32 2) BoR, 5 miR-NC 41
EL 5% , miR-203 mimic 41 A431 41 iy miR-203 Fik /K
B3 THE (P<0.0D) , A0 G FEE /) 2R AR 22 6E T

A B
WT-circ-0001821 5" GACACACGCCCGGCACAUUUCAG 3’
LT

miR-203 3" GAUCACCAGGAUUUGUAAAGUG 5

MUT<irc-0001821 5" GACACACGCCCGGCAGUAAAGUG ¥

Relative luciferase activity

A(C
N
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a5

5 2 FEAR (3 P<0.01) , 40 M0 T2 R &8 2 T &
(P<0.01) ; 41 g ' cyclin D1, MMP-2. MMP-9. Bcl-2
A RIE K3 1 35 PR AR (3 P<0.01) , 1M1 p21 A1 Bax
B HRIBK B ZE 5 (35 P<0.0D).
2.6 T A miR-203 & ik 7T # 4 37 4] circ_0001821 &
BT A431 i g ga AR AR AR T W E R

L B YL sicirc 0001821 A anti-miR-203 J& ,
MTT. Transwell F1 WB 7% &5 o il 25 S (&l 5, £ 3) &
7N 5 5 si-circ_0001821+anti-miR-NC 41 Lt %% , si-circ
0001821+anti-miR-203 £ A431 4l ffl #* miR-203 £ 1A
KPR 2 PRI (P<0.01) , 4 B BE TG 0 375 [0 1R 2%
RE F13 8 2 T (3 P<0.01) , 4 J U T 3K B 3 1k
& (P<0.01) , 41 g cyclin D1.MMP-2.MMP-9. Bcl-
2 & A RIE KR (3 P<0.0D , 1M p21 Al
Bax H5 AR IE K EE N3 P<0.01), 4558 KA,
¥ miR-203 1A 7] 1 4 41 ] circ_0001821 1A X}
A3 YT GER AR AP T IER

0\‘52\ Q00\’?;7'\

R o9

o\

Relative expression of miR-203

AN \
s g ” a0
po

&0

"P<0.01

A: Circinteractome database was used to predict the binding site between circ_0001821 and miR-203;

B: Dual-luciferase reporter gene assay; C: The expression of miR-203 was detected by qPCR
3 circ_0001821 K55 & H 5 miR-203 BN EHER T

Fig.3 The sequence of circ_0001821 contains nucleotide sequences complementary to miR-203

3 % it
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LINC00963 7& 24 miR-1193 ] 5% 4+ 1 P4 J RNA il

it ¥ A SOX4 #i i CSCC 13 &Y. {H miRNA L i
JE A (circRNA 8% IncRNA) 5 CSCC 5% £ A 50 A1 X
B DR A BIE Fe 4R 8 Y cireRNA 73 1 & HAE
CSCC KA Sk e’ v (4 AL o

circ_0001821 (circPVT D 7E B Ji# 1 2 im K ik, I
AT REAE v B 912 Wt 2 ) W 28 3 T3S 1R 2E W 5 b 7
Yo, cire_0001821 38 1 78 24 miR-125b i 45 7 1
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miR-205-5p/c-FLIP Hi{e3E & P I8 41 i 12 22 FnA% 7,
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Fk Ja T B AR PRI BE S 7, LA R AW cyclin D1 )
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i5 AT 1 ] CSCC 4 Mo 34 58 . Bel-2/Bax L 7] 2k fir
Al gl T, 1 MMP-2 . MMP-9 3 i 7K °F
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| —
| —
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Expression of protein

IR i U s AR N T S N 1 1
circ 0001821 3 A& A BH 2 472 = 40 i 3 1 3R B ik /b
TR A2 2% 90 i %, 32 o #00 #1 cire_0001821 %
ik AL AR HE CSCC 4 T2 L 0 40 fR AT F% e (=R 2%
circ_0001821 7] 78 24 miR-203 15 4% 4> T » miR-203
I 3k B [7) SOCS3 1 ™15 U 1L T 40 A 1) 184 5 AT 20
miR-203 2 [a] Twist1 F1 J5% D e 40 Jfa 1) 169 07 AR
W50 45 B4R 7R, 0] miR-203 2 ik 7] B I3 300 4% 41014k
circ_0001821 FIAEXF CSCC A 5E I T- L Fe M=
ZHER

___miRNC o+ MiR-203 mimic
10*1775% s3] oo 12010
10°4 10°

10 e | Eied

10" {5‘.

9024% - 2.93% 10°.180.56% - - " 6.48%
10° 100 10 10° 10° 10° 100 10¢ 10° 10°
Annexin V-FITC Annexin V-FITC

1.0p == miR-NC =3miR-203 mimic
0.8
0.6
0.4

0.2

0
CyclinD1 P21 MMP-2 MMP-9 Bcl-2  Bax

“P<0.01 vs miR-NC group

A: Transwell assay was used to detect the migration and invasion of A431 cells (x200); B: Flow cytometry was used to measure the

apoptosis rate of A431 cells; C: WB assay was used to detect the expression of proteins related to proliferation,

migration, invasion and apoptosis in A431 cells
[El4 miR-203 idRIATS A431 AT RFZFAT R HEEXEBRIEZNFN

Fig.4 Effect of miR-203 overexpression on the migration, invasion, apoptosis, and the expression of related proteins in A431 cells

2 miR-203 T RIAXS A431 FARIETE EF REFVATHIFNE (n=9)
Tab.2 Effect of miR-203 overexpression on the proliferation, migration, invasion and apoptosis of A431 cells (n=9)

Group miR-203 Proliferation (D,,) Migration cells Invasion cells Apoptosis rate (%)
miR-NC 1.01+0.02 0.89+0.02 103.30+1.88 89.31+3.26 8.27+0.39
miR-203 mimic 3.63+0.04 0.55+0.02 63.29+2.77 49.41+1.33 18.50+0.25
t 59.900 11.040 11.960 11.350 22.070
P 0.000 0.000 0.000 0.000 0.000

2i E PR, cire 0001821 7E CSCC L 43 rh B 7
15, ) cire 0001821 33 0] #1 il CSCC 41 o 384 74
L% A2 LA T, HAE RS 8 miR-203

A K, BT cire_0001821 AT 1y CSCC G477 1B 1E 4T
R AEET cire 0001821 f14a] 4% miR-203 [ # J [X]
Fak K H AT gedE HMLEAG 75 3t — 2 5¢ .
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"P<0.01 vs si-NC group; ““P<0.01 vs si-circ_0001821+anti-miR-NC group or si-circ_0001821 group
1: si-NC group; 2: si-circ_0001821 group: 3: si-circ_0001821+anti-miR-NC group; 4: si-circ_0001821+anti-miR-203
A: Transwell assay was used to detect the migration and invasion ability of cells (x200); B: Flow cytometry was used to measure the
apoptosis rate of cells; C: WB assay was used to detect the expression of proteins related to proliferation,
migration, invasion, and apoptosis in cells
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Fig.5 Down-regulation of miR-203 expression reversed the regulatory effects of circ_0001821 knockout on proliferation,
migration, invasion and apoptosis of A431 cells
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Tab. 3 Down-regulating miR-203 expression reversed the regulatory effects of circ_0001821 knockout on proliferation,

migration, invasion and apoptosis of A431 cells (#=9)

Group miR-203 Prolieration (D,;,)  Migration cells  Invasion cells Apoptosis rate (%)
si-NC 1.02+0.04 0.87+0.02 96.52+3.61 80.77+2.24 7.04+0.24
si-circ_0001821 2.91+0.04™ 0.52+0.01" 54.60+0.98" 40.21+1.51" 23.414+0.59™
si-circ_0001821+anti-miR-NC 2.96+0.04 0.53+0.01 53.00+1.21 36.90+2.16 24.28+0.40
si-circ_0001821+anti-miR-203 1.61+0.0344 0.81+0.0244 83.27+1.324%  73.49+1.224% 12.33+0.74%4
F 590.200 135.900 108.200 151.000 257.500
P 0.000 0.000 0.000 0.000 0.000

"P<0.01 vs si-NC group; “*P<0.01 vs si-circ_0001821+anti-miR-NC group or si-circ_0001821 group
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