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miR-92b-3p/USF2/DNA damage axis regulates the proliferation and invasion of uveal melanoma
HAO Ya-nan, CHEN Yan-peng, TONG Zhen-zhen, YUAN Fen, ZHAO Xiao-min  ( Department of Ophthalmology, First
Affiliated Hospital of Hebei North University ,Zhangjiakou Hebei 075000, China)

Abstract; Objective To explore the effects of miR-92b-3p on the proliferation and invasion of uveal melanoma (UM). Methods The
UM cells (OCM-1A and MUM-213) were divided into the Vector group,the USF2 group,the miR-NC group,the miR-92b-3p group and the
miR-92b-3p + USF2 group. Bioinformatics was used to analyze the expressions of USF2 and miR-92b-3p in UM cells, and the relationship
between the differential expression of USF2 and miR-92b-3p and clinical malignant phenotypes of UM, and the targeted relationship between
USF2 and miR-92b-3p was predicted. The expression of miR-92b-3p in APRE-19,0CM-1A and MUM-213 cells was detected by RT-PCR.
The cells proliferation ability was detected by CCK-8. The cell invasion ability was detected by cell invasion assay. The lactate
dehydrogenase (LDH) kit was used to detect the LDH activity of the cells. The weight and volume of tumors were detected by xenografts
experiment in nude mice. The expression of USF2 in tumor tissues was detected by immunohistochemistry. The expressions of USF2,Bcl-2
related X protein (Bax) , B-cell lymphoma/leukemia-2 ( Bel-2) and proliferation-related antigen Ki67 were detected by Western blot. The
targeted relationship between miR-92b-3p and USF2 was verified by dual luciferase reporter gene assay. Results USF2 was low expressed in
UM cells,while miR-92b-3p was high expressed in UM cells, and both were related to the clinical malignant phenotypes of UM. USF2 might
promote DNA damage. Overexpression of USF2 inhibited the proliferation and invasion of UM cells,increased the LDH activity ,up-regulated the
Bax protein expression,and down-regulated the expressions of Ki67 and Bel-2 protein. Up-regulating the expression of USF2 could inhibit the
growth of xenografts in nude mice. It was predicted by StarBase v2 database and verified by dual luciferase reporter gene assay that USF2 was
the action target of miR-92b-3p. Different concentrations of H,0, could inhibit the proliferation of MUM-213 and OCM-1A cells. Compared
with the Vector group, the expression of phosphorylated H2AX (+yH2AX) protein in the H,0, group and the H,0, + USF2 group were
increased , while the expression of yH2AX protein in the H,0, + USF2 group was higher than that in the H,0, group (P <0.05). After the cells
were treated with different concentrations of selumetinib, the activity of UM cells decreased gradually,and the decrease of cell activity in the
USF2 group was greater than that in the Vector group (P <0.05). The miR-92b-3p could inhibit the proliferation and invasion of UM cells by
targeting USF2. Conclusion miR-92b-3p can inhibit the proliferation and invasion of UM cells by regulating USF2/DNA damage axis.
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1M EH AT miR-92b-3p 5 UM fSCR M ATERE ., Liff
Hli R 7 2 (upstream stimulatory factor 2, USF2 ) J&—Fj
ZINRER SRR T B E Y bz 3k . HAe
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B, I TR & 4707 (gene set enrichment analy-
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M) LR N = RA G # 2 L, 1 Kaplan-Meier
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UM (& A AR 5200 o ) P A 2 000 A8 e PR 5 4
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UL T3P K ) OCM-TA F MUM-213 4 fifd
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434 Vector 41 F1 USF2 4, #R #% Lipofectamine 2000 1,
B 4345 USF2 NC BURif% 4 2 Vector 44N, ¥ USF2
mimic JFURIAE Y % USF2 41410 ,24 h J5 S48k 58 5%
Frdk, K Western blot £ USF2 & A/KF, 3
i % e &%, B OCM-1A I MUM-213 4 Jfd 43 1
miR-NC4] , miR-92b-3p 4]l miR-92b-3p + USF2 4i;
miR-NC 41 455 % miR-NC ki, miR-92b-3p 415 YL
miR-92b-3p mimic J§i %7, miR-92b-3p + USKF2 #H ¥% Y
miR-92b-3p mimic £ USF2 mimic [Fii,
1.5 RT-PCR #:| 48 i, miR-92b-3p mRNA & ik

% TRIzol 42 HL APRE-19 , OCM-1A F1 MUM-
213 i S RNA, SR TSNt BE T HE I E RNA
MM . $i B8 TagMan MicroRNA Reverse Transcription
kit 30 SR A Ui B LA RNA AR 47 30 s S 4R
73 cDNA, 4 CIRfF, #4756 E & PCR §73, & T
PCR AP 2 , 158 & S 25 : 95 °C HiZZ 4 10 min,
95 CAME 15 5,60 CiB K 45 5,65 CHEffi 1 min,4 C
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P38 10 min, 40 MEER, DL B-actin N Z, 5751
R . miR92b-3p L5 ¥ 5 5° -GTCCGCTATTG-
CACTCGTCCCGGCCTCC-3”, N gl ¥ %) 5 -GT-
GCGTGTCGTGGAGTC-3" ; B-actin I JiF 5| ¥ J¥ 51| 5°-
CTCCATCCTGGCCTCGCTGT-3", T Wf 5|1 ¥ ¢ %
5’-GCTGTCACCTTCACCGTTCC-3", R 2 Tyt
miR-92b-3p mRNA HyAHX} 235K,
1.6 CCK-8 4 4m e, 34 74
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1.7 Transwell 523546 28 fefz 2
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MIFHREFREE, T 37 C 5% CO,B55efa P15 48 h,
23BR Transwell /N3 J08) 25 24 fLik P R 3R 56, 4% £
FHEEE & 10 min, 25 f 48540 15 min, PBS 18 3 X,
TR R AR AR 2R 40N, TS A T a3
WO GEiT ARt . Ses- PR 3 W, BCFIME,
1.8 CCK-8 #&m H,0, T ¥ 20 ftLJ& %+ 4m e, & P2 84 % v/

# OCM-1A F1 MUM-213 4L 5 x 10° /LAY 25
P 96 fLAR, Fir 4 G BE 5, MUM-213 20 Jif fin A
[l ¥ & (0 pmol/L, 200 pmol/L, 400 wmol/L,
600 pmol/LA1 800 pmol/L) Y H,0,,0CM-1A 4 i fin
AR E (0 wmol/L, 250 wmol/L 500 wmol/L
750 wmol/LA1 1 000 wmol/L) f¥) H,0,,37 CH53#24 h,
W& 5 & FLm A 10 wL CCK-8 #190 nL DMEM Bt
T 37 CWEE 2 ho RATEEFRL T 450 nm P H I E
OD 1B, T4 A5 52
1.9 CCK-8 #il #m a4 % USF2 Jg #F 8] £ H oAb s7

g HRK M

BR300 BT OCM-1A i MUM-213 41 i,
FF Vector 2, USF2 244 40 iy s BE J5 , in A A [A] ¥k B2
(0 pmol/L 0.5 pmol/L.1 pmol/L.2 pmol/L .4 pmol/L
8 pumol/L) By ) e . 45 2H 4 i ab 31 5¢ J5 R ]
CCK-8 A5 20 B i Ve , TR IR I 1.8
1.10 LDH & H4m|

LA 2 x 10°/mL 1% B 9580 T 6 FLAR, 4l
M B 60% ~ 70% ), 37 J5 5 5% 5, I AL B O
(1000 t/min,5 min) , 1A GBS 0> (13 000 ©/min,

5 min) BT . $5BR LDH R %0 & U B 4545 5 15 47
TRE S, TGRS 2 A5 D AL AE 440 nm 24 F & OD
{8,755 LDH &1,
1.11 RASHE £

10 HARE I A 191148 B 2e k2 e/ a4 N R =
BeSEI s 55 BT, 14 AT HIE S - SCXK (1] ) 2018-15 , ]
F£F 20 ~25 C AHXFHSE 50% ~60% WL, H H

Vector 211 USF2 21, B2 5 H, 4393 F /N KA il s sz
BT R 0.2 mL 4y USF2-NC ) UM 4 Jfd A1 4
USF2 {5 UM i1, 55 2 d FHAOK 9% RO 4 i 988 44
LT 14 RALSE/N L, FI B BRI P PR EE
112 mafeé

AEFERR BRUS BCHS R 2H 2, W A s R, 1 R
J IS K Ak, PBS Mk 3 ¥k, AF K S ming S
15 min, Y] i F 3 S8 A 0 1 55 25 i A0 BE 10 min, PBS
MY 3 YR, BRR 3 ming jiF i CBL Hif4 (1:100) ,4 C
FIE A PBS Mk 3 UK, AR 3 min; i BRI A AL
BEEpRIC I EHU R IR EE G, F I E 10 min; PBS
FEorRBENS N H,0,-DAB i (43 (45 B 5, ik
B E R BIHEX BEA PBS OB —4i. TRMET
pUE-SIE sl
113 MRAFEHRELR Z5

FEY B A R AL BE DY A USF2-WT 5 58 A2 A 4t
S # K USF2-MUT, 4315 miR-NC 5§ miR-92b-3p
EYLF) UM b, & T 37 °C 5% CO, 555746
FE % 48 h, FHHE O R A6 I 12X 70) 2 0 2 45 4 400 i v )
DGR BFEE
1.14 Western blot #n] Ki67 .Bax . Bcl-2 #= USF2 & &

Rk

25 A4k T X5 A K I OCM-1A il MUM-213
A A SDS Loading buffer, 3 7K 5 F &3 10 min, Hy,
JEBCE N 60 V., T8 By i il sk A B I, r T A
) 120 VIR TR B BRI TR IS , BOL BERS . Kk
JEEE T i 5% vh i b 10 min, PVDF iS5 75 F it o
SFAE S min, L4 200 mA (fERFEE 1 h, LSS
B PVDFE i, 5% il 4= W52 B 1 he A ER ]
BB PR (1:5 000) ,4 CIEF LA, X H PBST
PRI 6 min, H AT 3 U, SR N0 S DA VR0 R 1) AR 2ok
FALYI AR IC I E PR = Pr (1: 1 000) , =l HE
60 min,PBST ¥ 6 min, E & 3 K, ECL fL% &K K
25, LA B-actin /RN Z:, FI ] BCA 25 R 7] &
R 2 R R, BARERAE S USRI & TS
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1.15 Western blot 4 yH2AX %& & & i& 5 Vector 44 A b, USF2 4 " USF2 & ik B & 484 i
Bk F 3t 84 K0 A OCM-1A Fit MUM-213 4, (P<0.05) . 20 Mg 58 S 55 45 R o, 5 Vector 20 A
F AL 7> Vector 44 USF2 44 H, 0,411 USF2 + H,0, b, USF2 A i 4ii i o' i B WAk (P <0.05) . 4 fiEg
2f1, Vector 2l A 1E 4L B, B IE # 5 3% ; USF2 4 §% Ye 1R2850 G 25 W IR, 5 Vector ZHAH LL, USF2 £H {328
USF2 mimic Jit #i; H, O, 4 th MUM-213 4f ffs DL ZHAECH B> (P <0.05) . 5 Vector 2 4H kb, USF2
600 wmol/L H, 0, Zb ¥, OCM-1A 4 1 2k 750 wmol/L A 4 e LDH 35 PEBH B (P <0.05), Western
H,0, /b3 ; USF2 + H,0, 20 i MUM-213 4iijfi%% %« USF2  blot SZI 45 5 iR, 5 Vector 1A L, USF2 41t Ki67
mimic i + 600 wmol/L H, 0, 4L ¥, OCM-1A 41 fifi #% 1 Bel-2 T A HBREL (P <0.05) ,Bax ZH [ FE A
Yt USF2 mimic ik +750 wmol/L H,0, kb3, R WIWIEANI(P <0.05), WA 1,
Western blot /145 21 41 il yH2AX 5 [ %3k, H4i2E 2.2 USK2 £ 4% 5 UM B HAEEMX

B 114, TCGA B¥i e A I R , 2k 5 USK2 3%
1.16 %itzam MR TIEE LB (P <0.05) ;M1 B (Gib%F% ) 3

KH SPSS 22. 0 Geit 2 B b BE s TR R USK2 Fak LT MO i (JRimab %75 ) 85 (P <0.05) ;
DI £ i s (x +5) FOR B ZE SR T o K0, ok N1 BI(IRELE556 88 ) A3 USF2 AT NO I (R
FHEL 2R 5 22 ke B 25 2 AR MG BRI 28 22 ) 45588 B8 (P <0.05) ; USF2 L3RIk [ & T 4E
W Kaplan-Meier ' A7 W40 B & SAEFFIAAT FAIKT USF2 3Rk & (P <0.05) , WK 2,

TR AL, P <0.05 hESEHEGS %5 L, 2.3 USKF2 Gk A A4 UM 2afasg i
KPS AR I S 3 i — P ik USKF2 5 R A7E
UM g i/, 285 5 i, USF2 2 RS AR (AR BRI
2.1 USK2 £ UM Zafe P Ak R A, Bdp% UM s s S5/ NF Vector Z1(P <0.05) . FEZEWEHERS , 2
A AT Fe IR AR FHUAS Wir 188 A, (L USF2 4 ff 488 < 3ok 3 B S /N 1

Western blot 52345 5L i 7%, MUM-213 1 OCM-1A Vector Z1(P <0.05) . GuE 41 b ys fa 5 5%, USF2 4
Hfarh USF2 RAW] AL T APRE-19 4l (P <0.05);  USF2 S E T Vector 41(P <0.05) , JL& 3,

2 HR

P 25 MUM-213
9 O v 15 MUM-213 OCM-1A ¥ = Vectordl | = Vectorti
& W@> Z10 B & e 15" USF24 2.01 = USF24l
§ §OQ = .@"’/ Q‘V \0’"/ 4@/ poy * # 15 I*
o.5 & &S Z1.0 210
USF2 i I =
£0.0 5 v . || SR USF2 135 0.5 05
Eﬁ-acﬁn 4 @,\ I CN\—\ [ —— B-actin
0.0 0.0F
e oo ® 2 %O MUM-213 OCM-1A 013 3435 6
2.5, OCM-1A ® T ©
: VectorZH USF24 Vector4H = VectorZl
2.0{ * Vector4] - L5 oetor
o | | = USF24L . ¥ e ” = USF24
4}-1.5- * & 10
=10 205
03 L : £
0.0+— o ) — 0.0
01 2 3 4 5 6 MUM-213 OCM-1A MUM-213  OCM-1A
i fel/d ®
MUM-213 OCM-1A MUM-213
m VectorZf] HF e B m Vector4l = Vector4]
25, = USF24] & Qé@" & ng 1.51 s USF241 15 mUSF241
*

= 2.0 *
Jz15
=10
05

0.0

-_— | —— | Ki67
e — | ——| Bax

- | - |Bcl-2

GHEYDOE Sry
GHEVIDOE Sy iy

S — | w—— 3-actin

MUM-213  OCM-1A (P "~ Ki67  Bax  Bcl2 "~ Ki67  Bax  Bel2

a:USF2 £ R ] UM 4mfie, F 49 & ik ;b: Western blot #& M MUM-213 f= OCM-1A 48 i USF2 & & & ik ;c: MUM-213 4m i3 74 52 3
d:OCM-1A%m e 3% 78 52 B s e: MUM-213 F= OCM-1A 47 6L 13 £ 55 %5 £: MUM-213 #= OCM-1A 4m i, LDH & 14 ; g: Western blot # 0|
MUM-213%= OCM-1A @ fi g% B =& & &k  * .15 Vector ZL48}H, P <0.05;#: 5 APRE-19 @ fiotart, P <0.05

1 USF2 7#£ UM ZHfasp{E3Ri%, B## UM 4HRaiSEF B SAT
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a:USF2 B XAk A% UM B h b a9 £ % 43k ;b: USF2 2 M1 B (G2 & 4:45) 5 MO 1 (3FiZ A #4) UM B & b o9 £ A ik
c:USF2/2 N1 (R E254545) 5 NO B (3 e 25 4645 ) UM B P 09 25+ KX ;d:. USF2 £ F Rk sF UM % o £ A4 th % e
w 5AEA K B HARL,P <0.05;#: 55 MO 1 %5480k P <0.05; A ;55 NO #8548k P <0.05; A : 55 USF2 & 4% B4 481k, P <0.05

2 USF2 £RFix5 UM BHEEEHERX

600+ -
- Vectoz?ﬁ 400 - 0.4 e
o = USF22H = E _
£ 400 * £300 . 203 —e-
= = - & ——
B B =
= 200 z ==
= = 100 = 0.1+ "
% 5 4 6 5 10 12 1416 : ] 00 . :
¢ VectorZi USF24H VectorZi USF24H
AT /d © ® ©
Vectorfl USF241 B-2.0 *
r;' . oy N daet '?,"u"l‘}‘;‘;‘._’,f«iy 42! 1.5
o RSO ERR &,
o R Pl - = 1
S . P E:é
L : A‘i' 7 1N} 0.5
bt 2R ALK o
Rt = S % 0.0
N e Vector4l USF241 @

a: A MG AR KB 1) 69 AL b A AL B R AR o B ARIB B AR R F 5d: IR AL J €40 UM ZR28 % USF2 Rk ( x200) = : 5

Vector 284816, P <0.05

B3 USF2 5RiE7EMEAINGE UM 4HRaiEE

2.4 USF2 {23t DNA 45 #=32 7% UM @ e st 3] £ %
AT B R b

GSEA 25 7R, USF2 22 55 3R iK/K-F- 5 DNA i
P 5. ARHEE Hy0,%F MUM-213 il OCM-1A 4 Jifs
B3 HA S HIE T AR A0S I Bl H, O, e BE 1S fin
M K . Western blot 521 45 F 5 7R, 5 Vector 2 #H
He, USF2 41 H,0,41F1 H,0, + USF2 41 yH2AX %
KB BN (P <0.05) ,H,0, + USF2 4] yH2AX [
KB BT H,0,4 (P <0.05) . FHIA[FHSE Y A

TR S AL RN IS , UM 40 35 Mg i 1 e, 7R R
0.5 wmol/L.1 wmol/L.2 wmol/L B} USK2 25 41 Jig 15 1
/INF Vector 2 (P <0.05) , ILK 4,
2.5 miR-92b-3p Tk 24 USF2 #p] USF2 & ik
RT-PCR 9230 45 5L 75 MUM-213 Fl OCM-1A 4
ffiF miR92b-3p mRNA Z ik & T APRE-19 4§ jify
(P<0.05), TCCA Hdfa o Hrai R w5 M 73
IS AH LG, g 43 BA T ~ IV #3834 B miR-92b-3p
FIB (P <0.05) 5 5T2 ~ T3HA B E A L, T4 &
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Enrichment plot:
GOBP_NEGATIVE_REGULATION_OF_RESPONSE_TO_D
NA_DAMAGE_STIMULUS
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Effect of overexpression of miR-1225-5p on Hela cells of cervical cancer

ZHAO Xiao-yan' , SHI Ke-wei’, MA Chun-xing' , ZHANG Juan', XU Wen-qiang" (1. Department of Gynaecology, First
Affiliated Hospital of Hebei North University , Zhangjiakou Hebei 075000, China ;2. Department of Obstetrics, First Affiliated Hospital of Hebei
North University , Zhangjiakou Hebei 075000, China)

Abstract; Objective To investigate the effects of overexpression of miR-1225-5p on the proliferation , apoptosis, invasion and migration of
Hela cells of cervical cancer. Methods qRT-PCR was used to detect the expression of miR-1225-5p in adjacent normal tissues in 20 cervical
cancer patients and cancer tissues and Etcl/E6E7 , Caski, Hela,SiHa and C4-1 cell lines. The Hela cells of cervical cancer were selected
for study. miR-1225-5p mimic and miR-NC were transfected into Hela cells with Lipofectamine 2000. CCK-8,cell clone formation assay,
flow cytometry, Transwall assay and cell scratch wound healing assay were used to detect the proliferation, apoptosis, invasion and migration

of Hela cells. The protein expression levels of Bel-2 , Bax, cleaved caspase-3, cleaved caspase-9 , E-cadherin, N-cadherin and Vimentin were
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