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HE] BH  FIUM/RNA-342-3p/Mg™ Mn® {5 1 8 119 R | E (miR-342-3p/PPMLE ) fli it 1 375 W 41 U4 ( clear
cell renal cell carcinoma, ccRCC) IS 5H . TR FRZEBM M, FHik MRILHE IS GSE12105. GSE23085,
GSE66271 X GSE66270, 43 miR-342-3p, PPM1E5ccRCCIGEARMEMER AR . miR-342-3p inhibitorf% J*ACHN. 769-
PHIHL, KM miR-342-3p X 40 B 38 78 . 3T F% A2 28 A9 52 5 A4 A A 2 7 R 1A miR-342-3p I ACHN A il &, I WL HAE
Balb/cHi B P 6 308 155 10 5 32 6 28 B4R 4 2 R B8 TIE miR -342-3p 5 PPMIEf{ R 16 )¢ &, [l i % JmiR-342-3p mimic.
pcDNA-PPMIETRL, MEEPPM I EJ: &5 1 i FmiR-342-3pid Fe ik X 4 fu 45 . B AMREZN M., 4R  miR-342-3pfF
ccRCCHIF IR i, HAEAFETIM . G/, BUS B P22 5338 (P<0.05) ; miR-342-3p i ik 4 R AE A7 B B AR T
miR-342-3pfE K4 (P<0.05) . 5miR-NCZ{HH L3, inhibitorZHmiR-342-3p/K - .35 T ¥4, 40MIISFERE 11 . A8 A i gk
12220 BB AR (P<0.05) ; S miR-NCZHAH L4, miR-342-3p2H i 41 4UA R R Joi i . miR-342-3p/K X B | 785,
PPMIE mRNAZKF-H] B [#fK (P<0.05) . PPMIEZEccRCCHYRIA T, ZEARIM A N&- 1. G- S B2 R B 84 v A
FE22 54635 (P<0.05) . miR-342-3p P #E [ #lHIPPM1E#E, 5 miR-NCALAH HL#KE, miR-342-3pZH 4N BE ) . iEALANAEL
FZZ2 40 5 5 7155 (P<0.05), TiPPMIEA] Wi miR-342-3p mimicX}ccRCCAMMI AL HE/E FH (P<0.05), 4518 miR-
342-3pn[ FE [ PPM1EZ A, IR ccRCCANEIGTH . TR AR ZE,
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miR-342-3p Promotes the Proliferation, Migration, and Invasion of Clear Cell Renal Cell Carcinoma Cells by
Targeted Inhibition of PPM1E  WANG Luonan, LI Zhuoran, WU Jieqing, XIE Jinling. The First Ward, Department of
Oncology, the First Affiliated Hospital of Xinxiang Medical University, Xinxiang 453100, China

[ Abstract] Objective To explore the effects of microRNA-342—3p/Mg2+Mn2+—dependent protein phosphatase
1E (miR-342-3p/PPMIE) on the proliferation, migration, and invasion of clear cell renal cell carcinoma (ccRCC) cells.
Methods The gene chips GSE12105, GSE23085, GSE66271, and GSE66270 were searched, and the relationship between
miR-342-3p, PPMIE, and the clinical malignant phenotypes of ccRCC was analyzed. ACHN and 769-P cells were
transfected with miR-342-3p inhibitor. The effects of miR-342-3p on cell proliferation, migration, and invasion were
examined. ACHN cell line with stable and high expression of miR-342-3p was constructed, and the tumorigenicity of the
cell line in BALB/c nude mice was observed. The targeted relationship between miR-342-3p and PPMIE was verified by
dual-luciferase reporter gene assay. The cells were transfected with miR-342-3p mimic and pcDNA-PPMIE plasmids to
observe whether PPM1E could reverse the effects of miR-342-3p overexpression on the proliferation, migration, and
invasion of the cells. Results The expression of miR-342-3p was upregulated in ccRCC, and there were significant
differences among patients with tumors of different T stages and G stages and those with different prognoses (P<0.05).
The overall survival in the miR-342-3p high-expression group was significantly shorter than that in the low-expression
group (P<0.05). Compared with those in the miR-NC group, the miR-342-3p level was significantly downregulated in the
inhibitor group, and the cell proliferation ability and the numbers of migrating and invading cells were also significantly
decreased (P<0.05). Compared with the miR-NC group, miR-342-3p group had significantly increased volume and mass
of tumor tissues and miR-342-3p level, but significantly decreased level of PPMIE mRNA (P<0.05). The expression of
PPMIE was downregulated in ccRCC, and there were significant differences among patients with tumors of different M
stages, N stages, and G stages, and different recurrence statuses (P<0.05). The miR-342-3p could inhibit the expression of
PPMIE in a targeted way. Compared with the miR-NC group, the miR-342-3p group had significantly increased cell
proliferation ability and increased numbers of migrating and invading cells (P<0.05). However, PPMI1E could reverse the
promotion effect of miR-342-3p mimic on ccRCC cells (P<0.05). Conclusion  The miR-342-3p can inhibit PPMIE
expression in a targeted way, and thus promotes the proliferation, migration, and invasion of ccRCC cells.

[Key words] Clear cell renal cell carcinoma miR-342-3p Mg’ Mn*'-dependent protein phosphatase
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B g 2 LA IA PR R I, FE70% ~ 75% 19
FRIS T hy 1 355 U 41 Ji0 i (clear cell renal cell carcinoma,
ccRCC). HAHT, X TR FRIEccRCCAR S i T ERE B iR
ITH %, M TR ccRCC M AR T %2,
I, finsk ccRCCHYELAH A FY, SR ALIA T T-Bot h &
ZL, fH/PRNA(microRNAs, miRNAs ) 7E 54 i o & 45
AR PEAE T, ELAR I 0 5 PR A 2 38 4 Ry A1 s IR - B
gEa R0, PR, miR-342-3p e U0 S | S50k
e v i H A e (AR E ™. {HmiR-342-3p7EccRCCHY
HIVEFAIBILTEN i AN BT o R il ] 3 5 e Ak e 2
F I RBEIR LN, 2 5 EMIR N 2555 iR
Mg” Mn* {8 i 85 H B R 1E (protein phosphatase 1E,
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SpAF RIS A 7 05, HRIE miR-342-3p i il i 24
i) PPMIE 3'-UTRS¥ M ccRCCHI MY 5 . 45 517 281
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(Abcam, &),
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X} BB miR-NC, FH G418 i i F a2 13 F 1A miR-342-3p Y
ACHNAFI769-PAI I % .
1.3.3 %I ALE FPCRA M miR-342-3p. PPMIE
mRNAK-F

WA 45 AR, SR Trizoli F3RBUMRNA, Wi 5%
A Hi.cDNA, F3i# #d PrimeScript RT reagent kitiff 17
mRNA KA, 435 LA U6 FIGAPDH A N 2, &
27841 miR-342-3p, PPMIE mRNAJK -, miR-342-
3p BU514 M 5'-GGGTCTCACACAGAAATCGC-3', T
W5 194 5-CAGTGCGTCTCGTGGAGT-3'; PPMIE I}
51¥°4. 5-GGAGTAGATGCTGCTATTTATG-3', Fiif5|
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Fig 1 Relationship between miR-342-3p and the clinical malignant phenotypes of ccRCC

A, miRNAs analysis of the differences between GSE12105 and GSE23085 data matrices; B, comparison of the miR-342-3p levels in ccRCC tissues (Tumor group,

n=261) and normal para-carcinoma tissues (Adj group, n=71); C, comparison of the miR-342-3p levels in patients with tumors of Adj (n=71), stage I (n=132) and stages

I1-IV (n=121); D, comparison of the miR-342-3p levels in patients with tumors of Adj (n=71), stage T1 (n=136) and stages T2-4 (n=119); E, comparison of the miR-342-3p

levels in patients with tumors of grades G1-2 (n=109), grades G3-4 (n=143); F, comparison of the miR-342-3p levels in patients with good prognosis (n=69) and bad

prognosis (n=33); G, comparison of the overall survival in patients with low level (#=170) and high level (n=85) of miR-342-3p; H, diagnostic efficiency of miR-342-3p for

ccRCC.
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miR-342-3pfimiR-15a-5pF ik FIE(K1A) . T#
TCGA_ccRCCHEUHE Fil R A5 B, 43 HTmiR-342-3pFImiR-
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Fig 2 Effects of the low-expression miR-342-3p on the proliferation, migration, and invasion of ccRCC cells
A, The level of miR-342-3p detected by RT-qPCR; B and C, effects of the low-expression miR-342-3p on the proliferation of ccRCC cells; D, effects of the low-
expression miR-342-3p on the migration of ccRCC cells; E, effects of the low expression miR-342-3p on the invasion of ccRCC cells. n=3, ~ P<0.05, at Day 5.
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Fig 3 Effects of miR-342-3p overexpression on tumor formation in the ccRCC xenograft model

A, Tumor growth curve; B, tumor volume on day 14; C, tumor mass on day 14; D, the relative expression level of miR-342-3p detected by RT-qPCR on day 14. n=9.
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NRK., PCP4. #i—2 03 ik 71 L 5 ccRCCEME I R
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Fig 4 Targeted relationship between miR-342-3p and PPMI1E

A, Intersection analysis of GSE66271, GSE66270, and TCGA was conducted with gene data matrixes related to metastasis and starBase (sSRNA target Base) to predict

miR-342-3p target genes. B, PPM1E expression in tumor group (n=532) and Adj group (n=72). C, Comparison of PPM1E expression in patients with tumors of MO stage

(n=415) and M1 stage (n=106). D, Comparison of PPMIE expression in patients with tumors of NO stage (n=237) and N1 stage (n=287). E, Comparison of PPMIE

expression in patients with tumors of grades G1-2 (n=239) and grades G3-4 (n=281). F, Comparison of PPMIE expression in patients of no-recurrence statuse (#=303) and

recurrence statuse (n=124). G, Possible binding sites between miR-342-3p and PPMIE mRNA at 3'-UTR site; H, targeted relationship between miR-342-3p and PPMIE

verified by dual luciferase reporter genes (n=3). I-], Effects of miR-342-3p low expression/overexpression on PPM1E mRNA (n=3). K-L, Effects of miR-342-3p low

expression/overexpression on PPMIE protein.
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R BRI 2K 5 miR-342-3p mimic AR
it 1 5 P I (P< 0.05, [K14H) . PPMIE mRNAR) K
i, TTIRTEACHNA L Hid JE7E769-PAI M, ¥ miR-
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PPMIEZ FARXS KI5 & 15 T miR-342-3p4l, 27 H 45
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Fig 5 Effects of miR-342-3p overexpression on the proliferation, migration, and invasion of ccRCC cells by targeting PPM1E

A, The expression of PPMIE protein detected by Western blot; B and C, the effects of miR-342-3p overexpression on the proliferation of ccRCC cells by targeting

PPMIE; D, the effects of miR-342-3p overexpression on the migration of ccRCC cells by targeting PPM1E; E, the effects of miR-342-3p overexpression on the invasion of

ccRCC cells by targeting PPM1E. n=3.” P<0.05.
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