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[Abstract] To explore the effect of hsa-microRNA-203-3p (miR-203) targeted-regulating Cullin2 (CUL2) on

"Corresponding author, E-mail: sydeyzwh@sxmu.edu.cn

Objective
the biological characteristics of human papillomavirus 16 (HPV16) positive cervical cancer cells. Methods A total of 10 patients
underwent cervical cancer screening from September 2018 to September 2019 in the Department of Obstetrics and Gynecology,
the Second Hospital of Shanxi Medical University. HPV genotyping was performed as single HPV16 positive, and pathological
examination showed cervical squamous cell carcinoma (SCC). Ten corresponding paracancer normal tissue samples were collected
as control group. Real-time quantitative reverse transcription PCR (qQRT-PCR) was performed to detect the expression of miR-203
in cervical squamous cell carcinoma and corresponding adjacent tissues, cervical cancer cell line (SiHa) and human immortal
keratinocyte line (HaCaT) cells. GO and KEGG enrichment were applied to analyze the functions and pathways miR-203 involved.
The regulatory relationship between miR-203 and CUL2 were verified via TargetScan website and dual luciferase reporter assay.
The miR-203 mimics or inhibitor were transfected into SiHa cells to establish cell models of high and low expression of miR-203,
and the expressions of CUL2 mRNA and protein were detected by qRT-PCR and Western blotting. The proliferation, migration
and apoptosis of SiHa cells were assessed by CCK-8, scratch assay and Annexin V-APC/PI double staining, respectively. Results
Results of QRT-PCR indicated that, compared with the corresponding adjacent tissues and HaCaT cells, the relative expression level
of miR-203 decreased obviously in both cervical SCC tissues and SiHa cells (P<0.01). The results of GO and KEGG enrichment
methods showed that miR-203 was widely involved in the ubiquitination process and the signaling pathways involved in the
malignancies. TargetScan website and dual-luciferase reporter assay showed that the targeting regulatory relationship existed between
miR-203 and CUL2 (P<0.01). qRT-PCR and Western blotting indicated that overexpression of miR-203 reduced the expressions of
CUL2 mRNA and protein (P<0.05 or P<0.01); While low expression of miR-203 up-regulated the expressions of CUL2 mRNA and
protein (P<0.01). CCK-8, scratch experiments and Annexin V-APC/PI double staining method confirmed that overexpression of
miR-203 decreased proliferation rate and migration rate of SiHa cells (P<0.01), and elevated cell apoptosis rate (P<0.05). In contrast,
low expression of miR-203 increased the proliferation rate and migration rate of SiHa cells (P<0.01), and reduced the apoptosis rate
(P<0.01). Conclusion The miR-203 might suppress the biological characteristics of HPV16-positive cervical cancer cells SiHa by
targeting CUL2, and it was expected to become a new candidate gene in diagnosis and treatment of cervical cancer.
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B B A A BR A R UL B DU R RE R
i, 20204 2Bk E SR 61£960.4 5 ], FETS
2’5]34.273—1ﬁﬂmo )\?L%ﬁéﬁ%(human papillomavirus,
HPV) &5 S5 1 R 2L AR, SR, #190% M HPV
VAR A AT IR, 2910% 7] 22l gy
119 % J B e S . % FHPVI6A! (HPV16) L
S Tk ek HL e o R UL MR B HP V16 BH 1 R S
Jig 2 0 o T HLEDKE A B T T & B IR T R .
/INRNA 203—3p(hsa-microRNA—203—3p, miR—203)
B R B EmiRNA, 5 & % A
Ko BEAEMSE S AR EUZH /iy 6 98 2 3, miR-203
TEHP VIR YL SCET S8 11 7 b 4% T g R
SR, K FmiR-2035 55 3% &A= 09 T WML H i
BB, ANARFIRAM . AEYAF B 2 w0 e
PN R RS TN 86 W oR , AR E2(Cullin2,
CUL2) A RE /&miR-203 (VS (ERI LA, ELWIE S T
WZEA . BEEAEE, S 5aiEaE .
FER 3 G S % FEEN A A i 72, 7
U S S R 1 5 R AN S R SRS, A
WA IRTT T miR-203/2 7538 1 445 CUL 23R I8 #E i 52

W HPV 16 $H 14 B 08 40 i 19 A 9024450, B 76 ) BH
miR-2031EHPV 168 YL B 89 Hh B VE ML, R
RHL T BT 250968 1) 2 A SR L BB A B

1 MR5FE

1.1 GPRAEA . MR M 20 A e
20184F9 H —20194F9 7 I Y BE R 2228 B B 1
77 R 10X HPV 16 FH M 1) 5 1895 (squamous cervical
carcinoma, SCC)#ﬁ&*ﬁ@%%gﬂgﬂ , BV
R, RAFT-80 CH& M. AWFFAR L VE EF
RAFES R B B 2 b1 25 1 4 (2013-002) , FirAy i
AW ANRE E AR (293T) . AJKAE
k.3 Bz 20 g (HaCaT) A1 SCC 4 il (SiHa) ¥ 11 [
B R =B 4 . DMEM . JiRZF i 7% (FBS) Al
Opti-MEMII4 ] 3£ [E Hyclone /A H] , ELRNAHEHL

FastStart Universal SYBR Green Masterif ] & #llcDNA
A RGRF A H H A TaKaRaZA 6], XU R BRI
H PR R I35 65 1 35 B Promega /N W), AL T
350 B0 A AP R O Keygen/A 1, miR-20345
U (miR-203 mimics) S HBF 1 X] #E (miR-203 mimics



MR 20224F10H28H 478 45100

NC). miR-203#1|5 (miR-203 inhibitor) & H B4 %}
H8 (miR-203 inhibitor NC)J i v [ 1 i 4 35 il 25 57
ARABRAF AW (F1) . CCR-8ikFH &l A E -
#Dojindo S 455 , R FTiA 30005 Yy i W F 56
Invitrogen/\ A, B-actinPT A (#4967) 4 H 3£ [E CSTZy
A, CUL2PIIR (#5c-166506) ) H 3 [F Santa Cruz/Zy
Al BB OO0 WG F AR E LeicaA ], BEARUW
F AR 22 A1) T AR A A RS F], NovoCyteiii =X
2030 B 5% [ ACEAZA Wl o

R1 miR-203F 4 )y B7 4
Tab.1 miR-203 sequence for transfection experiment
KA J¥51

1FE ¥ $-GUGAAAUGUUUAGGACCACUAG-3'
2 ¥: 5-AGUGGGUCCUAAACAUUUCACUU-3'
1E ¥: $“UUCUCCGAACGUGUCACGUTI-3'
miR-203 mimics NC N
J2 X: S-~ACGUGACACGUUCGGAGAATT-3'
5'-CUAGUGGUCCUAAACAUUUCAC-3'

miR-203 inhibitor NC §'-CAGUACUUUUGUGUAGUACAA-3'

miR-203 mimics

miR-203 inhibitor

1.2 YIfESR . At e rdl ¥ SiHaMHaCaT
MMEAES A 1% (58) % R M 10% FBSHIDMEM H
Bigt. ML, B ae-REK LR
(6-FAM)19T<iEE4JmiR-203 mimics/inhibitor S H A0
FINC J B 43l 38 3 g i 1A 30004% YL SiHa4l il . 6 h

o, EFEEIEW, 6B IRES T PBS mhE 40 .
Bifi e ) 4 AR 5 A 10% EBSHUDMEM, T9¢
WA N EUR IS YR st Rk
B miR-203 M MBI AY | W AN AEAT o] ik B 2 %
Y5 1 SiHa gl i 70 25 FA X BEZH . miR-203 mimics
2 . miR-203 mimics NCZ1 . miR-203 inhibitorZf Fll
miR-203 inhibitor NCZH ,

1.3 AEWEREES WA KIS (GO) H4E
AR AL 5 L A R4 5 (KEGG) & k4
B EEmiR-203% 5 (1) D) RE A B% . 8 4 TargetScan
OSSR 2 X miR-203 A #E mRNAsHEF T T

1.4 BCEBHR S HF LK Bt cuL2iyg: Al
41 (CUL2 WT)5 CUL2% 7 /K 41 (CUL2 MUT),
FLLE BB E S+ B B il 5 miR-203 mimics
mimics NCH:[A] 55 % 2203 T 7, KF293T 40 s b
ShEH, TN ZE SN 2% il S AR R,
RGP BRI RS, 76 BT AL Aar il 5 S 25 1l
TEPE, TR

1.5 SEH A i R SR A WSE [V (QRT-PCR)  H
Trizolif il I\ B FibR A< 5l 48 Bl 3= rh 42 UG RNA,
DNAS R H £ 4 W cDNAJG #17qRT-PCR., ¥4 U6
HI18SYE NS, 2 ab BRCHE LA 5 40
Pk, FTHBIYIFE 2.

1.6 CCK-8¥EAG I SiHagNMIb4 5% ff SiHa 4l i 42

%2 qRT-PCRH|YFF
Tab.2 Primer sequence of qRT-PCR

FLHH S I(5-3") FEGIH(5-3")
miR-203 AACCTTGCTCGTGAAATGTTTAG TATGCTTGTTCTCGTCTCTGTGTC
U6 CTCGCTTCGGCAGCACA AACGCTTCACGAATTTGCGT
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Function, pathway enrichment and targeting regulatory relationship with CUL2 of miR-203
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