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Abstract: MicroRNAs (miRNAs) are a class of non-coding short sequence RNA molecules that can
specifically bind to target genes, thereby influencing the production of proteins corresponding to the
target genes. A single miRNA may regulate the expression of multiple genes, and conversely, the ex-
pression of a single gene may be regulated by multiple miRNAs. Existing research has shown that
miRNAs can serve as potential tumor markers for early diagnosis and treatment of cancer. Evaluating
the importance of different miRNAs is crucial for exploring the role of miRNAs in various diseases.
Therefore, based on the regulatory network between miRNAs and genes, this study proposes an evalu-
ation index for miRNA importance. By scoring and ranking miRNAs based on this index, miRNAs
ranked higher are more likely to be associated with diseases. GO enrichment analysis results indicate
that these top-ranked miRNAs have significant biological functions. Based on the expression charac-

teristics of the top 100 ranked miRNAs, an SVM classification model is trained to classify various
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cancers, with an average accuracy of over 90% . The model also performs well in cancer classification

problems. In conclusion, the proposed miRNA importance index in this study has important guiding

significance for the identification of disease-related miRNAs and the application of miRNAs.
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Table 1  The number of samples of different diseases F
i FERE 24 PR JRAEREAS 855 IR REAR
1 SKCM ( Skin Cutaneous Melanoma) 478 2
2 THCA ( Thyroid carcinoma) 515 65
3 SARC (Sarcoma) 265 6
4 PRAD ( Prostate adenocarcinoma) 499 67
5 HNSC (Head and Neck squamous cell carcinoma) 530 74
6 COAD ( Colon adenocarcinoma) 463 85
7 BRCA (Breast invasive carcinoma) 1241 23
8 BLCA (Bladder Urothelial Carcinoma) 436 60
9 KIRP (Kidney renal papillary cell carcinoma) 352 407
10 KIRC (Kidney renal clear cell carcinoma) 944 0
11 LAML ( Acute Myeloid Leukemia) 200 12
12 OV (Ovarian serous cystadenocarcinoma ) 615 120
13 LUAD (Lung adenocarcinoma) 585 59
14 LIHC (Liver hepatocellular carcinoma) 379 47
15 UCEC ( Uterine Corpus Endometrial Carcinoma) 548 6
16 GBM ( Glioblastoma multiforme ) 608 0
17 LGG (Brain Lower Grade Glioma) 530 103
18 STAD ( Stomach adenocarcinoma) 478 120
19 LUSC (Lung squamous cell carcinoma) 506 23
20 Normal 0 1410
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Fig.1 Presence of miRNA in HMDD database
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Table 2 Description of the top 20 miRNAs functions

H4 miRNA % # Uiedthk
1 hsa-miR-335-5p —FPAE R TR IR A T 40 ( ASCs) TR IR 9 /)y RNA
2 hsa-miR-26b-5p PR BZH2 BB E T, AR BCN R T I s .
3 hsa-miR-16-5p JE 4 R BCL2 23K , 52 ma 20 J A R o
4 hsa-miR-124-3p & HPVDNA £ 225 FE AL 0 007 0
5 hsa-miR-92a-3p miR17-92 % E. 4% & BLTE medaka FIA S BE 8 ZR AR v |- ]
6 hsa-miR-17-5p FLA A5 STAT3 SLEI 35, DT R0 45 Ff 40 ol At
7 hsa-miR-93-5p W PR PKMYT1 JEPR 2635, AT Z W 4034 TF 8 R 4= 58
8 hsa-let-7b-5p K B AL NN
9 hsa-miR-106b-5p Ve ESR1 221k 5% 00 BT 4 s 2 AR E WU
10 hsa-miR-20a-5p R g ik R S 0 S B 2 5 IR 1) k2B R R
11 hsa-miR-155-5p HAE s M A S A &R oAk i B TR VR
12 hsa-miR-1-3p SR A A AN LE TN PN B T RE A
13 hsa-miR-34a-5p AT ] A B2 G fL D RE
14 hsa-miR-20b-5p A S A S AR SR 5 el 2T e 2 SRR B K
15 hsa-miR-519d-3p REfS L CRC 40358 TR AR 28
16 hsa-miR-218-5p A AT T HOXAS 35 /IS0 Al s 20 P 344 7 0 = 2%
17 hsa-miR-15b-5p AR TNFR2 (33 , 35 815 A AH OG5 538
18 hsa-miR-615-3p I IGE2 4] e A K FFe %
19 hsa-miR-192-5p e T E AR A e o T
20 hsa-miR-335-5p AU A 28 1B A B A L B RN ) A A T
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Fig.2 The results of the enrichment analysis of the top 20 miRNAs regulated genes
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2.4 ETF SVM EEWIIE

S ML (Support Vector Machine, SVM ) &
— PP A ) R W T e SRR A A, )
DARE B AR B , B B m W HERR PRIz AR RE T .
DA SCH e 45 2 19 Hi 100 miRNAs Jy R Ak, I 25

SVM H7 46 6 B 22 miRNAs 768 A FEAS A4y
KB ST, AE SVM 4R 28 Gt Ft oy | 25 5] el e
jjs * 10_6,1551”@6?}%& C =5,gamma =0. 050 J[—Ll;
#3.
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Table 3 The performance of various samples under SVM algorithm
R 5 A ] F1 34 B RS H [l F1 5%
SKCM  0.974 £0.015 0.989 £0.009 0.981 +0.008 KIRC  0.970 £0.015 0.931 £0.027 0.949 +0.016
THCA  0.976 £0.016 0.972 +£0.014 0.974 +0.010 | LAML 1+0 1+0 1£0
SARC  0.886+0.041 0.939+0.032 0.911 +0.029 ov 0.989 +0.013 0.979 £0.013 0.984 +0.010
PRAD  0.930+0.024 0.992+0.009 0.960+0.013 || LUAD  0.912+0.021 0.891 £0.027 0.901 £0.017
HNSC  0.736 £0.041 0.906 +£0.030 0.811 +0.027 LIHC  0.897 £0.049 0.991 £0.011 0.941 +0.029
COAD  0.959 £0.021 0.959 £0.020 0.959 £0.013 || UCEC  0.907 £0.030 0.899 £0.024 0.902 +0.019
CESC  0.811x0.062 0.652+0.057 0.720 +0.046 LGG 0.991 +0.008 0.997 £0.005 0.994 +0.004
BRCA  0.948 £0.015 0.966 +0.012 0.957 +0.009 || STAD  0.717 £0.041 0.938 +0.023 0.812 +0.029
BLCA  0.829+0.032 0.771 £0.046 0.798 +0.031 LUSC  0.830+0.032 0.848 +0.033 0.838 +0.023
KIRP  0.946 £0.031 0.923 +0.027 0.934 £0.022 || Normal 0.863 +0.035 0.771 +0.044 0.814 +0.031
AR AR 1 B S 19 Fhos
FEARIE R A (S Jras i, @il 3 B %

Bl oy 5 S0y 1E 4y L TBCRIN SR, R Y
— HEA TN, AT DA SRS A AE I A b A Ay
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ISTEIE R 5 VR, AT AR A5 X A R R B 2 U0 1 Ay
T, A Bl T G 550t A 4005 sl BE BL P Y 52
3 JB/R T HEATT 100 > miRNAs 7ERHEAEA -
(5 2P RE , N2 SR 1 n] DL, 3 o WA A AR X 100
A~ miRNAs [ 33K, % F REB 7 B I A R BEAR RE %
WA — R KRR . ¥R, X T LAML
FEAS, S AR TERG 0 5 RN F1-0 5048 b 1
YR 3] 100% 1) 5328580581 . esh 78 OV F LGG &%
PR RT, ar RRE EE I REA B 98% L F. DL |
X SZE B i i FE M HE T A3 2 1Y miRNAs X
TR A EE ) Lo i FRas 4 A
WU miRNAs (1922 738055 8, A5 2 e AT 31 3 4r
(IR 73 FE AL
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