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Abstract: Objective : To investigate the expression pattern of miR-194-5p in clear cell renal cell carcinoma (ccRCC)
and its effects on malignant biological behaviors of tumor cells, and to validate the targeted regulatory relationship between
miR-194-5p and UBA2. Methods: The expression of miR-194-5p in ccRCC tissues and cell lines was measured by real
time RT-PCR. miR-194-5p agomir, miR-194-5p antagomir and corresponding negative control were transfected into 786-0
and Caki-1 cells, and the expression of UBA2 protein and mRNA was detected. Cell proliferation, migration/invasion,
and apoptosis were evaluated using CCK-8 assays, transwell assays, and flow cytometry, respectively. A dual-luciferase
reporter assay was performed to verify the direct binding between miR-194-5p and the 3'UTR of UBA2. Results :
miR-194-5p was significantly downregulated in ccRCC tissues and ccRCC cell lines. Up-regulation of miR-194-5p could
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reduce the expression of UBA2 protein and mRNA , inhibit cell proliferation, migration and invasion, and promote

apoptosis. The dual-luciferase reporter assay showed that miR-194-5p specifically suppressed the reporter activity of

constructs containing the wild-type UBA2 3'UTR, whereas no significant suppression was observed in UBA2 3'UTR

5'-UGUUACA-3'mutant constructs. Conclusion : Restoration of miR-194-5p expression can suppress the malignant

biological behaviors of ccRCC cells by directly targeting and inhibiting UBA2.
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SR : miR-194-5p 1E [ R 5 5149 : 5'-GCCGTCTG
TAACAGCAACTCCA-3"; miR-194-5p &[] 4 5 P 51
¥ .5 -GTGCAGGGTCCGAGGTATTC-3'; U6 iF [i] 4%
SPEF1¥:5 -GCTTCGGCAGCACATATACT-3'; U6 [
S ES 19 :5'-GTGCAGGGTCCGAGGTATTC-3 .
UBA2 6 I 5% FH &L RNA 33 % 53t J5 SE B PCR 97
B, ACTB NS, SR 2% gt AR X %&b
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M5 Y . 5 -GCAGTTGGCCTTTGTTGAGA-3';
UBA2 [z [l ¥ SF 1E 519 : 5" -GGGACAACCCAGA-
CAAACAC-3"; ACTB IE [1 45 5 ¥ 5149 : 5'-GACGT-
GGACATCCGCAAAG-3"; ACTB S [ %5 S 51 9
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PO HSE U g o 4300 T 24.36.48.72.96 h fil A
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A= 20 1) i 20 20 B 0 i 55 2H 40 TP miR—194-5p AR 3 2k Bt 5 B2 20 {91 i 67 2H 20 8 iE X0 88 55 ZH 20 UBA2 AR R ik i C
UBA2 il miR 194-5p ik AR PES T s D - Gefe Ak KN UBA2 7E ccRCC ZH 21U KA AR 151 (200%) s E: UBA2 BH 41 Al %
Gt 2E R . Tumor: MR 42 ; Ad—tumor : it 6241 2H 5 #P<0. 05 ;%% P<0. 015 #+#P<0. 001,

1 miR-194-5p UBA2 #E ccRCC AR R I RIF T

2.2 miR-194-5p A] i [0 4= ccRCC 4B 1 UBA2
Rix  ARWFFEAI T UL E N B A0 HK-2
AV UL A2 B 20 Pt g A8 ok R Y 786-0 55 Caki-1
YL miR-194-5p I RIATE DL . SEH RT-PCR 4%

7 98 40 ) miR-194-5p 1 22 35 7K - IR B B A% T
HK-2 4 (K1 2A) . FEBEIERE |, A miR-194-5p
JETHYE UBA2, 7E 786-0 5 Caki-1 41 i b 43 1) Ye

miR-194-5p agomir , antagomir J #H 5 [ PE X IR o 52
if RT-PCR 45 % .78 , 55 agomirNC 2 4 I , agomir
20 Af I AR UBA2 5 F K 1 5 antagomirNC
HAH L, antagomir 2 UBA2 M S OK S 6 B W AR AR
(2B ~2C) . Western blot 5 5 8.7~ , 55 agomirNC
ZHAA L , agomir 2 UBA2 £5 H T 4% ;15 antagomirNC 21
AH EE , antagomir 2 UBA2 25 (1 JC I i 484k (141 2D) .
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35 C: Caki-1 A MEAERS 4 agomir 15 antagomir 7 , UBA2 [15% s /K P 3R3K 5 00 ; D : UBA2 (W [ FGR AU MOR BEAB LLHL o ns: 25 5%

Tt 2E 2 X #P<0. 05; 4 P<0. 01 ; %#%P<0. 001 ,

2 miR-194-5p A] Sa [@ AR ccRCC 4HAE H UBA2 RiXk

2.3 miR-194-5p #M #l ccRCC 40 B 18 38 FF P& (R 1E
FMBZERES KT antagomir BB AN , 5 22
S 32 %R F miR-194-5p mRNA A4 4H (agomir)
HATEUESESS  5 BT BZH A EE , miR-194-5p
agomir 41 /1Y) 786-0 Fil Caki-1 40 Jifd 76 5 57 48.72.96 h
PRI HIFARE ) 3 PR (P1<0. 05) (K13A),
AN, Transwell SEEG 45 W B | miR-194-5p i
8 50 2 T 20 AR 3R S R A0 i 4k (181 3B) 5 7
Matrigel WAL HE 250 T, [FAEREE 20 AH L T agomirNC
21, agomir 41 17 78 F [ 4 I 450 0 2 0l D (& 3C)
8 miR-194-5p 11 7K SF- 0] {20 e i 7% 5 1% 72 6
AH U , $2 7% miR-194-5p A9 009 1 FH 1T 2 it 22 i
s 5k BL R, LR ss R £ miR-194-5p Xf
FERSAHOC R AU ELAT A2 AR
2.4 miR-194-5p {2 ccRCC HHRUAT Ao
$E 7R UBA2 7E ] ccRCC 40 M I8 1= v & % 224
FH™ . CCK-8 45 % 1875 , miR-194-5p BE % Il 55 fith 974
Y B A= AE L # . Annexin V-PE/7-AAD i 23 41 f AR
S5 5K, miR-194-5p b5 2 4 pk s TR
TR $E 7R miR-194-5p AT i a2 b I T ad AR ok
— AP e A0 3 (L 4) .
2.5 MWW R R EF X W WIE miR-194-5p 7]
H# %@ UBA2 3’'UTR  ifiid TargetScan Al Z5
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786-0 £ 100
K
5 50
E
Caki-1 R
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A 5E R ;B Transwell iT RS FEERIG 5 E &
C:Matrigel (R 2R AR HE = . *##P<0.001,
B3 miR-194-5p % ccRCC MAREILIEFEFER TR /122E0E 1

A W, miR-194-5p ] 5 UBA2 mRNA 1 3'UTR
5'-UGUUACA-3' F BHFESS B & o MR R 2 1
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B UE P 2 A TE FLHERE 7 O & L 8% UBA2 3'UTR
PP AT (WT) 5 2828 B (MUT) 7 51 195 6 25 il i 15
# A& psiCHECK2 ( [ 5A) 5 miR-194-5p agomir 7E
203T A AL g o 25 IR, 5 A Y AR A T
R EL , agomir 7] I 35 ARG R B G 4 (P<0. 01) o
52X RS2, 285 A SR AR R agomir 1 4K
I Y 55, 2 4 22 S JE g i (5B L 4
/8 miR-194-5p 7] 5 UBA2 mRNA 3'UTR % B #%
SEA IR R AR W 25 A 1 SR EE Y 4 AT RE S
5'-UGUUACA-3',

3 itig

RCC J&— i i 704 (1 55 0 1 Jie g, 24 o i A3
PE MR 1Y 3%, B k0, JE TS R 40%
ccRCC & i UL B I g |, 240 15 BT
PEIIRE 9 90% . Rl IR I B AL AT R R4
B K, A R LR 1 R N PR RCC R
H o SR, W R E 1Y TS AR AR 22, 5 4R AR A %
5% ~10%" . R, IR E ccRCC H 2 WibR
WS RIT A . miR-194-5p VF o — 2 i Al
it RNA, Z 5 984 Z2 Fh g 40 i i 08 1 17 28
FE# 0 HAE ccRCC A B AR AL i A B
R, AR 0 5% 38 £ T miR-194-5p 76 5 32 BH 41 it g
rh g 36 TR 2 K L UBA2 A9 8 i) 8 45 LA, 45
T miR-194-5p 1 k18 76 A= Wb 2590 04 1k DR I, FH i
s S HLAE I JeE B 92 SO B v B A AL, AT Ry
ccRCC 27 $2 10T i .

AW GE T S 7E 20 ZURE AR 4 AR Y o 36 JiE
miR-194-5p Fl UBA2 1) E K 1F & . 45 R WK,
miR-194-5p 7F ccRCC 21 24 K 40 i 5 v 34 i & Ik
ik, $E R HOAT BEAE M 8 miRNA 2 5 R & A4 &
JEP X5 Wang Y 48R Wang MU SEAFSY 45
— 3, i1 % B miR-194-5p 7574 1k 5 Go i Ik 3
RIFERRBUGHIC, FF IR BRHE, FRA T —
AR R )= IR UE T K2 miR-194-5p ik ] i
T ccRCC 41 ML R BPEAT Ny, i — 20 S HAR
FEAIER S0 F 1 AR )2 S

TE ML JZ 1, 3 17 agomir 5 antagomir 1 F1 5%
B ,9IE 92 miR-194-5p 0] 171 [a] 4 ¥ UBA2 7E mRNA #
HEAKFH RSB . #E—5F B R B S
B RS, E 92 miR-194-5p 38 i 45 & UBA2 3'UTR
RS S 7 i BRI 3R 3K o b TR 2 06 %
W1, Pk 2 miR-194-5p 33k AT b 240l ccRCC 21 L 1)
Y L B A ORI v S A BT U E
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