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miR-20a Inhibits the Development of Cutaneous Squamous Cell Carcinoma
through Targeted by CCND1 in the PI3K/AKT Signaling Pathway*
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ABSTRACT Objective: To explore the relationship between miR-20a and CCNDI1 protein in cutaneous squamous cell carcinoma
(CSCC), as well as the possible signaling pathway molecular mechanism involved. Methods: Skin cancer tissues and adjacent normal
skin tissues of the CSCC patients were collected, respectively. And the expression levels of miR-20a and CCND1 genes in tissues were
analyzed by qRT-PCR. In order to investigate the effect of miR-20a on SCL-1 cells of CSCC cell line, SCL-1 cells were divided into
control group (non-transfection), miR-NC group (transfection of miR-NC) and miR-20a mimics group (transfection of miR-20a mimics).
In order to investigate the relationship between CCND1 and PI3K/AKT signaling pathway, SCL-1 cells were divided into control group
(non-transfection), si-NC group (transfection of si-NC) and si-CCND1 group (transfection of si-CCND1). In order to explore the
interaction between miR-20a and CCND1 and its effect on CSCC cells, SCL-1 cells were divided into miR-NC group (transfection of
miR-NC), miR-20a mimics group (transfection of miR-20a mimics), and mimics+pcDNA group (co-transfected miR-20a mimics and
pcDNA) and mimics+CCND1 group (co-transfected miR-20a mimics and pcDNA-CCND1). The protein expression levels of p-AKT,
AKT, p-PI3K, PI3K and GSK-3B were analyzed by Western blot. Cell proliferation was detected by MTT. The apoptosis was detected by

flow cytometry. Cell migration and invasion were analyzed by Transwell. Dual luciferase reporter assay was used to analyze the targeting
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relationship between miR-20a and CCND1. Results: The expression level of miR-20a in CSCC cancer tissues and SCL-1 cell were low,
and the expression level of CCND1 in CSCC cancer tissues and SCL-1 cell were high. Compared with control group and miR-NC group,
the proliferation level and the number of invasion and migration of SCL-1 cells in the miR-20a mimics group were decreased (P<0.05),
the apoptosis level of SCL-1 cells was increased (P<0.01), and the protein phosphorylation levels of PI3K and AKT were decreased (P<O.
01). Target Scan Human database analysis result and dual luciferase reporter assay results showed that miR-20a had a targeting
relationship with CCND1. Compared with control group and si-NC group, the protein expression levels of CCND1 and GSK-3 and the
protein phosphorylation levels of PI3K and AKT in SCL-1 cells in the si-CCND1 group were decreased (P<0.01). Compared with
miR-20a mimics group or mimics+pcDNA group, the proliferation level and the number of invasion and migration of SCL-1 cells in
mimicstCCNDI1 group were increased (P<0.05), while the apoptosis level of SCL-1 cells was decreased (P<0.01), and the protein
phosphorylation levels of PI3K and AKT were increased (P<0.01). Conclusion: Overexpression of miR-20a may inhibit the activation of
PI3K/AKT signaling pathway by targeting the expression level of CCND1, thereby inhibiting the proliferation, invasion and migration of

CSCC cells, and promoting the apoptosis of cancer cells.
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B2 0k 85 1R 41 M9 %55 (Cutaneous squamous cell carcinoma,
CSCC) T A i WL B R AR BR 0 208 W i, L o 2k
5B A Y A A SZ I A A 560, S TR CSCC
) R R % DXL , B 2 VS AR T 43— s % CSCC i3 Y
ZWIANAYTIE R EHEE, Xu ¥ Z I T E2F #45%¢ [T 1 (E2F tran-
scription factor 1,E2F1) FI4 5] H D1 (Cyclin D1,CC-
ND1 )% 3 M5 CSCC A% LR 2 KB, MicroRNAs(miR-
NAs ) Z—Z 4415 RNA 737, KR 22 Mk, 2 55
PRI 8 38 1R e i S 4 i, S ) 2 g 200 G 1) 335 RN 2%, DL S
A 2Rt R, Nl A AR BRI RS A5, miRNAs 2 HHIE 25
T CSCC iltth . T8 . RIBMMLH:, ZWMIFRSRER
miR-21 . miR-31 il miR-221 27 CSCC AL LU 25 #3459, i
miR-20a , miR-125b f1 miR-497 £ ¥ CSCC g 4 21 ik &
3504, miR-20a FEAN R e rh 4 FH 25 R AR, AnTe 4 i S
P FIIH B8 S Al AU b b T s 23k K e ZUR I | O ks
DRAN LI AR RS, R PUER Y, CCNDI 1Eh G1/S
TR R R G, S 54005324, 55 20 0 BE GE I 3 % DA
X%, WAL CSCC iRYT S . miR-20a BLAVEAE MBI IE
L AHZAERZ S 5 CONDI 8 G, ARA SCHRGE . 4SBT
8 DI A D R 240 B 7K ST P51 J2 TR 58 CSCC i miR-20a 5
CCNDI1 ZHHMPERKE R, LUK RE K ({5 538 i Tl
il , §7E2h CSCC MG IR T IR FE AT B 6

| AR i

1.1 #4

111 33 RPMI 1640 F535 5L (455 11875085 ) Rl (15
5 AS51119500C) ¥ [ 2% B ThermoFisher Scientific 2 7 .
Lipofectamine™ 2000 &3 & (155 11668-091) 3 [ Invitrogen
/N ] , PrimeScript RT master Mix i3 &1 (525 RR036Q) Iy B H
7% Takara A7) o HPriE (i B(Protein kinase B, AKT, 185
#9272) .p-AKT (475 #4060T ). #EASHEALEE 3 14/ (Phospho-
inositide-3 kinase, PI3K , 5% 5 #4292S) .p-PIBK (155 #17366)

WA AR -38  (Glycogen synthase kinase-38, GSK-3B %%
5 #12456S) .p-GSK-3R (155 #5558T) . H i -3- Wi /il & i
(Glyceraldehyde-3-phosphate dehydrogenase, GAPDH) ( 5% 5
#5174T ) Fl HRP F712 (10 — 90 1gG (155 #7074P2) ¥yl F 25 [5
Cell Signaling Technology /A ], ANNEXIN V-FITC/PI Jf{ -4
M7 & (1855 CA1020) W A ALt R E R AR A
Lipofectamine 2000TM %% %ei7] & W B 3¢ [E Invitrogen 2\ H) .
RUE I 2 T PR RS 57 ) 1 % [ Promega 24+

1.1.2 LIE4HA  CSCC 4ififii & SCL-1 U Ak A1k
S AN HaCaT ¥4 [ 228 ATCC A+,

12 FHik

12.1 CSCC s PRAAABEARBIWE B H 40 ] 2019 4 3
H~20218 4 12 A A\ R A2 7B R AR5 — IR =
Bt Kz RARHBGIA 6012k B RRSAIR 20 B 1 f o, A ABRifE - 0
LS WIRIZ A CSCC; 0 BEATRETHIAREZIAIT ;0
[ EEZ PRI e, HERbrE 0 AIFA HAlZ
i ;0 A B RBErE g o AT EAG YRR . ATERY
B M 28 4], Lotk 12 ], 4R HE (57.3946.13) % 5 5 43
A 17 B, P ARS A 23 )5 3R B2 B 26 ], FLEZ 1R 10
B, Bz LU 4 615 & AR AE RS 9 ), R & AR e b
B 314, SRR B CSCC 4 i 2H 40 K HLARIE I iy
JRAAZ, IETF -80 CHEMCIRVKARLRAF . RH] qRT-PCR 237 2 ik
I AL SURINE 8 J2 Bk 41 20 miR-20a 1 CCND1 A ) ik 7K
- AHIFSE L AR N R A s AR R R IR R B
SEACHZE B o A I (R % : 201801180023 ), H T
BEHEmERE,

122 CSCC #ifa %k SCL-1 #ifatEsF  CSCC 41 /s & SCL-1
AN K A AL 3 e AN M HaCaT £35S 3 45 R S K an
Jifi T RPMI 1640 85373 (& 10%A9 G4 0035 ) rPA2 0 37, 2-3
R 1 REFFREE, MG FRAA A5 TR 37°C 5% CO,. R
FH qRT-PCR 437 SCL-1 4 ifs F1 HaCaT 4f Jfi ' miR-20a 3%
K.

123 g4 AMEESR S TH5F miR-20a X} CSCC 41 i 14
AL TS REMITR, LK PIBK/AKT {555 I 0y i , K
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SCL-1 45 A%F HE2H . miR-NC £ F1 miR-20a mimics 41 , BUx}
BB K SCL-1 4R IR 1x10° 4> / FLIN B L R 2 6 FL
M R 3% , SR R R SRR A I i) RPMI 1640 3557
i gE, %M LipofectamineTM 2000 2 5 £ it iR 25 B ¥4
miR-NC FI miR-20a mimics 435154 2% 2 miR-NC £ Fil miR-20a
mimics 2 /) SCL-1 g, X FRZH SCL-1 4 M ABIFE e b 21

iy T ¥R 5% CCNDI 5 PIBK/AKT {5 % i B 9 X & , ¥
SCL-1 i3 %} BEZH . si-NC 4171 si-CCND1 41, 40355 4n
IR, 2 H8 Lipofectamine™ 2000 71| £ ik 45 B4 si-NC il
si-CCND1 43 5il%5 Y4 % si-NC 2HFl si-CCND1 2H i1 SCL-1 41l g
o X BRAE SCL-1 AN AR il Gesb 1.

T #5% miR-20a 5 CCNDI1 MIMFERHR R, KXf CSCC
YA, 8% SCL-1 4l 53 miR-NC 2 \miR-20a mimics
ZH .miR-20a mimics+pcDNA 2 ({5 & mimics+pcDNA 2 ) Fl
miR-20a mimics+pcDNA-CCND1 2 (i 5 24 mimics+CCNDI
). MRS F TR, 32 R Lipofectamine™ 2000 24 £ ir
B 45 miR-NC 1 miR-20a mimics 43 1% 4t & miR-NC 4]
F1 miR-20a mimics 26 SCL-1 4f gt ; ¥ miR-20a mimics il
pcDNA L & miR-20a mimics F1 pcDNA-CCND1 43 5|4 e 28
mimics+pcDNA 21 F1 mimics+CCND1 41 /) SCL-1 ZiffiH .
1.2.4 gRT-PCR 4>#f miR-20a 1 CCND1 EE FiEKE 4
AN MG G 5 K5 5% 48 h, Ay BSR4 41 SCL-1 41 i JF-R H
Trizol {7 #EHUE RNA, %] PrimeScript RT master Mix x5
& ¥ RNA i 5 5% o cDNA, LI cDNA A 4, £ ABI
QuantStudio 5 SLHFHEGE = PCR 245 3E4T PCR J2)if . PCR 74
- :95°CHiZEt: 5 min;95°C A8 30's,58°CiR k 30 's,72°C ZE{d
1 min, %45 35 A4E#F . miR-20a,F.5-AAGCGCCTTAAAG
TGCTTATAGT-3',R:5'-GTCGTATCCAGTGCAGGGT-3'; U6,
5-CTCGCTTCGGCAGCACA-3',5-AACGCTTCACGAATTTGC
GT-3;CCNDI, F:5-GCCGAGAAGCTGTGCATCTAC-3',R;5'-
TCCACTTGAGCTTGTTCACCAG-3';-actin,5-CCACGGCT G
CTT CCAGCTCC-3',5-GGACTCCATGCCCAGGAAGGAA-3',
SR 270 O PR AT R R AR N ek 12 44T, U6 fEA miR-20a Py
2, B-actin 12§ CCND1 £,

1.2.5 Western blot S A FEARIEKE  IELHINE,
SR HI RIPA 25 11 4 fif i A PR 1K Tk 55 388 290> (12000 rpm ), Wi 4
VWL BCAVEEHE R E . FARSFEEA LH,10%
SDS-PAGE Wik B4 H , 285 % #% 2 PVDF i, & T 5% i
BeA4- 1=l TP 2 he TBST BEREERL 3 K, SR 43 AN ARG
BRE—PiF 4CWE L., TBST %YL 3 ¥, JinA HRP
PRCH T 1gG(1:2000) FERFFF 1 h KRR A G0
5%, JF4E Bio-Rad fb2¢ &G UG R 58 T R, Bl Imaged 144
AR 260 O . — A4 p-AKT (1:1000)  AKT(1:
1000) .p-PI3K (1:1000) PI3K (1:1000) GSK-3p (1:1000) FI
GAPDH(1:1000).

1.2.6 MTT #MARAEIETAK T LU0 8 h 5 AR £ 4 4
JiL, LA 3x10° A4 /L 1% %% B3 5 12 28 96 FLAR, 43 BIAE KRG 37
0h.24h 48 h F1 72 h J5MA MTT (5mg/mL), k0% 4h
J5 A 150 pL (%) DMSO F//ME A1, I MTT IR 51554

FHEHRC R A 490 nm kb OD fi, #7EA: K #h 2 PEAh An i
AR E L o
1.2.7 3 3 40 e A A 00 40 160 0 T2 KT RS2 56 U i A
M, HeR 1x10* 2 / FLA B EEHERN T 12 fLbR, W LGSR
48hJ5, RAAEH EDTA M JREHH L AISEA0H. TR [
PBS PEEANMSS , A 300 pL 1 IxZ5 AR iR E R AN, 2
RO Gk 228, A 5 uL 1y Annexin V/FITC J84)J5 % it
78 ()5 min, A 5 WL ) PLERORT 400 pL (1) PBS ¥
V&, B i A LS AU A A R T O
1.2.8 Transwell S} #T4HRERBFNEEKE WIS & Matrigel
AT Transwell % RAkARER I, F 37 CE: AP IESE 30
min | ff Transwell /NE DIMERZ2L I 4 T FET
TR . A AR YL S Y 4 R RS Ak 5 PBS BEVE
AGE HEF 10% 64 107 7 RPMI 1640 15 57 56 78 48 240 i 2% J
% 5% 106 MR /mL 2245 B 300 WL ZHAEES N A Transwell
N, JIHL 500 L dEFREMA T E, #hfk L/ TERILR
o BRSO G 4R Th 3% 48 h, /NE F PBS P
Ji, T 4% Z R P EEREE, R5H 1%048 B R AR TERT
Bt fb PR 10 min, 7 PBS HFE/NE I T, B T BMET
REDLEERE 5 4B, SR Image J 80T 4B 5L, It
RSOl
129 WMKAXZEREERQN 0 ILFE T LR 4 Tar-
getScanHuman 43 #1453 i 78 miR-20a f) 5' %55 CCNDI ) 3'
URAEAERR SRS A A o M A 7 WT-CCND1-3-UTR fI %
A& MUT-CCNDI1-3"-UTR %) FfR 2 L H 44, # 8 Lipo-
fectamine 2000TM $% 44857 & 156 A A 1% WT-CCND1-3'-UTR
1 MUT-CCND1-3'-UTR 4 miR-20a mimics 8§ miR-NC 43-51|4&
YL SCL-1 41f, 42353705 F 48 h Jo5 , AR 4N, R W
P& ok o3 e el b nwailleg vallllrd) e i s
1.3 Gt

ABFFERH SPSS 22.0 GEit A T 8udla b o Bt LAF-
PR hRifE2E (s )R . PHZLIRIRH ¢ KEIEA T AT 22 R b
5 Z YA R FH B ) 7 224381 (ANOVA ) LSD R 8eifA 7451
222 50301, P<0.05 TR R A GIERE L.

2 &R

2.1 miR-20a #1 CCND1 £ CSCC AL FZHAa gk ix

BS540 1E # B IR ZA L35, CSCC B3 iz kg 414
miR-20a FKAK L (P<0.05),CCNDI () mRNA FikKF-
FH(P<0.05), 5 HaCaT A LL#L, SCL-1 4l i miR-20a 3
KRR (P<0.05),CCNDI () mRNA 357K - T (P<O.
05), WK 1,
2.2 jEFi% miR-20a #) 4] CSCC fHAALETHE (2 Z TR
ZHAET

55T B ZH F1 miR-NC 2H [t %, miR-20a mimics £ SCL-1 4
Marft miR-20a /KEFFE (P<0.01), 5% FE4H A1 miR-NC 4 [t
4%, miR-20a mimics £ SCL-1 4 g3 R /K - LA Je AR B FAT B %L
PR P<0.05), SCL-1 4H A T /K F-Fi5 (P<0.05) . LI 2
FIE 3,
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Fig.1 Expression levelof miR-20a and CCND! in CSCC tissues and cells
Note: A and B: Expression levels of miR-20a and CCND1 in CSCC tissues; C: Expression levels of miR-20a and CCNDI in cells;

Compared with paracancerous tissue, ***P<0.001; Compared with HaCaT, *P<0.001.
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Fig.2 Overexpression of miR-20a inhibits proliferation and promotes apoptosis of SCL-1 cells

Note: A: Expression level of miR-20a in SCL-1 cells of each group; B: Effect of overexpression of miR-20a on SCL-1 cell proliferation;

C and D: Effects of overexpression of miR-20a on apoptosis of SCL-1 cells; Compared with control group, *P<0.05, **P<0.01;
Compared with miR-NC group, “P<0.05, #P<0.01.

2.3 4 Ri% miR-20a ## PI3K/AKT 15 S8 B RIEE

5 HaCaT 4l tb#, X MBZH Al miR-NC 4 SCL-1 4fijfd
PI3K FI AKT % [H R LK -7+ (P<0.05), 5%} 20 A
miR-NC 4] H. % ,miR-20a mimics 41 SCL-1 4 ifi -p PI3K I
AKT 28 H#RAACT- IR (P<0.05) . TLE 4.
2.4 miR-20a #8[5E#=E CCND1

TargetScanHuman £ 75 2% 73 #7 45 & & 75 miR-20a ) 5'
Ui 55 CCNDI 1Y 3' S A ERE S PSS G i o BUPOGR B
SEus 45 R oK, 5 miR-NC 41 [t %, miR-20a mimics 5

WT-CCNDI-3'-UTR t4% 4L () SCL-1 40 g 7 3% 56 25 il 1 M
fl(P<0.05), WLK 5,
2.5 CCNDI K213 PBK/AKT {5 Si# 8k

5j HaCaT Z0f bb 4, X HE4LA si-NC 41 SCL-1 41 jig
CCND1 #il GSK-3p %K F1# 57K L K PI3K Fil AKT 2 [ 92
KT TR (P<0.01), 555 HRZL AN si-NC 41 3, si-CCND1
4 SCL-1 4fiffirh CCNDI1 FI GSK-3p % [172i5 7K F LA & PI3K
1 AKT 2 AR LT BIEAR(P<0.01) . TLIE 6,
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Fig.3 Overexpression of miR-20a inhibits SCL-1 cell invasion and migration

Note: A: Effect of overexpression of miR-20a on SCL-1 cell invasion; B: Effect of overexpression of miR-20a on SCL-1 cell migration;

Compared with control group, **P<0.01; Compared with miR-NC group, #P<0.01.
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Fig.4 Effect of overexpression of miR-20a on PI3K/AKT signaling pathway
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Note: A: Western blot detection of protein expression level; B: Protein expression level statistics; Compared with HaCat, **P<0.01;

Compared with control group, #P<0.01; Compared with miR-NC group, “P<0.01.

WT-CCNDI-3"- UTR 5'—CCAUUCCAUUUCCAAGlClAiCUUUC-3'
5-GAUGGACGUGAUAUUCGUGAAAU-3'

5'-CCAUUCCAUUUCCAAAUGGGAAC-3'

miR-20a-5p
MUT-CCND1-3'- UTR

3 miR-NC 1 miR-20a mimics
1.5
4 == -

*

T
WT-CCND1-3"- UTR

Relative of luciferase activity
o
o
1

T
MUT-CCNDI-3"- UTR

& 5 miR-20a 5 CCNDI #f[a] % R4 47
Fig.5 Targeting relationship between miR-20a and CCND1
Note: Compared with miR-NC group, *P<0.05.

2.6 ik CCNDI #14) 7 miR-20a %t CSCC ZAAtEsHE BT,
REFEBHIFIT

5 miR-NC 41 H. %, miR-20a mimics £ F1 mimics+pcDNA
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