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Construction of a prognostic model of miRNA in renal clear cell carcinoma based on TCGA

database and analysis of protein interaction network
MA Muxi',ZHANG Facai'?, WANG Mingsheng', MA Honggui'*,ZHONG Quliang'*, HU Huan', WU Zhiping"*
'School of Clinical Medicine, Guizhou Medical University, Guiyang 550000; *Department of Urology, Affiliated

Hospital of Guizhou Medical University , Guiyang 550000;’Department of Urology , Qiannan People’ s Hospital , Duyun
558000, China

[Abstract] Objective: Screening individuals at high risk of renal cancer by miRNA prognostic model and performing early
intervention treatment to improve patient survival. Methods: The models were evaluated by risk survival curve, receiver operating
characteristic (ROC) curve and survival status plots based on the Cancer Genome Atlas (TCGA) database, and an independent
prognostic analysis was performed to screen prognosis related miRNAs in clear cell renal cell carcinoma. Results: (D Preliminary
screening of 3613 differentially expressed mRNAs and 49 differentially expressed miRNAs. (@ Three miRNAs related to prognosis were
screened by univariate and multivariate Cox regression analysis to construct a risk prognostic model, and there were obvious survival
differences in the high and low risk groups of the Train group, the Test group, and all samples. The areas under the ROC curve of the 1,
3 and 5-year survival analysis of the 3 groups were all close to or greater than 0.70, and the risk score can be used as an independent
prognostic factor. @ 1In GO analysis, it is mainly concentrated in the development of nephron epithelium and nephron, postsynaptic
density, metal ion transmembrane transporter activity , etc. In KEGG enrichment analysis, it is mainly involved in other types of O-glycan
biosynthesis and N-glycan biosynthesis. Conclusion: Three miRNA risk prognostic models based on TCGA database can be used as

prognostic biomarkers of renal clear cell carcinoma.
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Figure 1 Volcano map and heat map of differentially expressed mRNA and miRNA
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Tablel Coxmultivariate regressionanalysis of the effects of differentially expressed miRNAs on survivalin patients with ccRCC

HFR EVEES4 UG L 95% ¥4 {5 X [H] P
hsa-miR-21-5p 0.485 1.624 1.158~2.276 0.005
hsa-miR-885-5p -0.104 0.901 0.802~1.012 0.079

hsa-miR-1251-5p -0.111 0.895 0.787~1.016 0.087
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Figure 2 Survival curves for within-model miRNAs and risk groups



B4 103

- 1380+ [NV SN S 2022410 A
A 1.0 B 101 C 1.0
0.8 1 0.84 0.8
i 0.6 i 0.6 1 0.6
g = &
™ 0.4 ®oo4d X 0.4
|
0.2+ 7 AUC of 1 year survival :0.698 0.27 4 AUC of 1 year surv?val:0.69 021 7 AUC of 1 year suwival:0.695
" AUC of 3 year survival :0.712 —— AUC of 3 year SLII'V}VE\I:O.59 ~— AUC of 3 year survaal:0.646
0. —— AUC of 5 year survival : 0.654 0-"| = AU(I: of 5 year surv1vlal:0.64? 0-"| I—‘ AU(E of 5 year surv1vlal:0.64l9
(') 012 0_'4 0[6 0:8 1:0 0 02 04 06 08 1.0 0 02 04 06 08 1.0
= I-Re5 I-Fe 5t
E » ° F U
124 ¢ Dead ® Dead . 124 @ Dead
104 [ .
CVNT @ ° . e, e %1 ¢ . D
Alive ,°* Aftve o Y o Al;ve * %
104 e b . N L . 109 ¢ oo o, .
— ¢ e . « ° —~ 89 °* o® * — el 28 94 g 0 a®
&1’ 8" o % . o0 ¢ ¢ h:]_ .°o. °* ..' ° e 'Ed— 84 [ ] -’ o0 YR g
\IL‘/ . oo el e al® e \1:‘ 61 KW @ S8 i l:/ %% So o 10 .0-'\’ o
pey 64 * . . 8 e ples 2 °%s 2,00 oo =i 6 & 0y g%y o o0 S
E o ‘\:. s o = o % . oo ® . 4= Oig %, " °p 3
0Pis, o° oot = . o, s % o D o W o° 4ot
45—" ‘ooe 0 ® % !t s & m: 4 000 ”u 1.‘ N ".. °® & .J.: H X { ’e* .i~0
44 e ....l .I. » .\. " ® o0 % ® 00 ot i o e 4 0’{"’""‘ ::@", ° o0°
tH %% o o 0. o8% oo LLC LI ﬂ ® o .‘ °p % . ® o0 ﬂ ?0. Q u}'o or’ ,’O ’0".\ ‘..‘
., oY o, .‘\.... 0 .".0. 24 . o $8e Gt g0 e . e '.. . P I .Q:o... &, .lb..c\ 0..?4 2
o 3° ,‘l.'.ib S s « 0240 s otpbe %' %000p ‘o‘ o e p 0"'5.!“‘ .0,“0.. )
T s 4y AR A b r A SRR
0 50 100 150 200 250 0 50 100 150 200 250 0 100 200 300 400 500
BHE BH BH

A:Train 4LEH I ROC 2% 5 B: Test 4LEE 19 ROC Hh 26 ; C: AT iR 1 ROC 4 (BEAR AR IR B2 AR bR Ry ELBH 22 ) s D : Train 4151
BIAAPIRASE S B Test 4L E ARSI B T BB AEAPIRAS I (R AR R B T 5, AR R A A7) S AR AT R B, 20

PIH
AEi <0.001
P 0.659
3% <0.001
5340 <0.001

W) < 0.001

A miRDB

HR(95%CI)
1.031(1.017~1.045)

0.931(0.678~1.278)
2.285(1.857~2.813)
1.878(1.641~2.150)

2.142(1.744~2.630)

miRTarBase

TargetScan

FAER CARIET R s IR AR R 1 73 D o

El3 K5 ERAROC #2471k AR
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Figure 4 Independent prognostic analysis
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Figure 6 The regulatory network between miRNA and target genes
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