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[ Abstract |

expression post-transcriptionally by partial complementary base pairing. Aberrant

MiRNAs are a class of small non-coding RNAs, which regulate gene

miRNA expressions have been reported in tumor tissues and peripheral blood of cancer
patients. In recent years, artificial intelligence algorithms such as machine learning and
deep learning have been widely used in bioinformatic research. Compared to traditional
bioinformatic tools, miRNA target prediction tools based on artificial intelligence
algorithms have higher accuracy, and can successfully predict subcellular localization
and redistribution of miRNAs to deepen our understanding. Additionally, the construction
of clinical models based on artificial intelligence algorithms could significantly improve
the mining efficiency of miRNA used as biomarkers. In this article, we summarize recent
development of bioinformatic miRNA tools based on artificial intelligence algorithms,
focusing on the potential of machine learning and deep learning in cancer-related miRNA

research.
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[ 48B81E] # RNA(microRNA,miRNA,miR);E4# RNA(messenger RNA,mRNA);
3’-3E#13%F X (3'-untranslated regions,3’-UTR) ; ¥ # & & #L(support vector machine,
SVM) ; A T 4% 2 W %44 (artificial neural network , ANN) ; 5 A2 4% 22 W % (convolutional
neural network , CNN) ; 78 2R 4% 22 W 2% (recurrent neural network , RNN) ; B #% 2 W %
(graph neural network , GNN ) ; B & #% B 24 (graph convolutional network , GCN) ; B /£ &
M % (graph attention network, GAT) ; 4% % £ B AF 4 e W & T @ 6
- B & ¥ & T @R (area
under the precision-recall curve, AUPRC) ; 1% i ¥z 4% 45 415 % (candidate target site,
CTS) ; Ik % 9% 3£ ¥ % (crosslinking immunoprecipitation,, CLIP) ; ¥ 4% 3F %% 25 RNA
(long non coding RNA, IncRNA) ; 28 4k RNA (circle RNA, circRNA) ; & 15 #7 48 % %
# (matthews correlation coefficient, MCC) ; & %t & B 28 i 7% (The Cancer Genome
Atlas Program, TCGA) ; # M R 3% — # #% 4 % @ (heterogeneous nuclear ribonucleo-
protein, hnRNP) ; 5% £F 4 20 it & & B -F (fibroblast growth factor, FGF)

7 (area under

receiver operating characteristic curve, AUROC) ; #5 # 1
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Figure 1 Workflow of deep learning
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Figure 2 Workflow of miRNA target prediction model
based on deep neural network
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Table 2 Datasets and performance of miRNA target prediction models based on deep learning

BT K 22 FEACR A YIZREE AL W B A HER RIGRE TR RE
miRTDL TargetScanS , TarBase ,miRBase 19 000 2915 0.8998 0.8843 0.9644
miRAW CLASH ,iPAR-CLIP 14 000 3500 0.9200 0.9200 0.9400
DeepMirTar ~ mirMark ,CLASH 4408 1469 0.9348 0.9235 0.9479
miTAR DeepMirTar .miRAW 17 740 5544 0.9627 0.9591 0.9663
ncRNAInter  IncRNASNP2 24 840 2760 0.9309 0.9272 0.9346
IncMirNet IncRNASNP2 24617 6154 0.8534 0.9158 0.7910
KGDCMI circbank . circR2Cancer 6933 990 0.8265 0.8019 0.8510

LT 44 Bk IS F11{i MCC AUROC AUPRC EZ BN
miRTDL — — — — — [19]
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miTAR 0.9664 0.9627 — — — [13]
ncRNAlInter 0.9342 0.9307 0.8619 0.9715 0.9741 [26]
IncMirNet — 0.8620 0.7124 0.9381 — [21]
KGDCMI 0.8435 — 0.6538 0.8930 0.9767 [22]
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