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Recent development of machine learning-based miRNA target prediction
methods and related databases

JIANG Hui*,LUO Sijie
(School of Computer Science, University of South China, Hengyang 421001, Hunan, China)

Abstract : MicroRNAs (miRNAs) regulate gene expression by binding to specific sites in the non-coding regions of
target RNA. Due to the high-throughput experimental methods to identify miRNA targets are expensive and time-—
consuming, the development of computational methods that can accurately predict miRNA targets is of great
significance. In this paper, we reviewed the methods of miRNA target prediction based on machine learning and
miRNA target related databases in recent years. First, we introduced miRNAs and their functions, elucidating the
importance of miRNA target prediction. After that, we provided an overview of common miRNA target databases,
which provide an essential data for miRNA target prediction. Next, we elaborated the miRNA target prediction
methods based on SVM, ensemble learning and deep learning. Finally, we discussed the future challenges and
research directions on miRNA target prediction, as well as the potential application of deep learning technology in
the field of miRNA target prediction.
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Fig.1 miRNA and target gene binding diagram
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Table 1 Databases recording miRNA targets verified by biological experiments
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Fig.3 Main steps for miRNA target prediction using deep learning methods
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Table 4 Brief description of prediction methods

Ay WIRET 2 FT F R ST TA T HAk
. FEFET HITS-CLIP SE50 A BUE4E 1 - TFA . http ;: //mirdb.org
2019 MirTarget v4.01%! SVM )
AUC:0.78 (A F#)
http :/ hulab. ucf. edu/research/
» HILA MDPS 47435 : TargetScan 7 CLASH ¥4 [ Tl P
2020 MDPS 7! EyJRAT AR Y _ " projects/ MDPS/index. html
W) F1AECR Precision $TF T 20.78% Fl1 23.37%
(WF#ER)
{EHET NPInter v2.0, DisGeNET FI NCBI #) %4 4 I
2020 MIPDH! ! DeepWalk .RF T T R AT
HEAT 5 Prag LERE : AUC0.8044
TE 5T miRTarBase v6.1 BYEHE G _HEAT 10 $738 56
, ik AUC:0.9285 https :// github.com/ hjiangesu/
2020 miRTMC 7" R R 4 & g e :
FEHT miRTarBase v7 BUELHE 4 FE4T 10 138 X miRTMC( T F#k)
iE:AUC:0.9216
TEIET starBase v2.0 FIEUHE4E L3475 Y138 UIRIIE
2021 PMGAE[3] GAE ,XGBoost AUC.0.8634 T B VEE AT
AUPR .0.8966
TEHET miRAW O BB AE AT 1A,
accuracy :0.9649
; recall :0.9616 https ;7 github.com/tjgu/
2021 miTAR 47 CNN BiRNN . . A
TEHT DeepMir’l‘ar“x] %ﬁﬁ%iﬂfﬁﬂz’ﬁ# : miTAR( ﬂTﬁ)
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TERT miRAW ABARAE L FT P4 .
: accuracy :0.7251 https :// github.com/ mswzeus/
2022 TargetNet[49 ResNet
negative precison ;0.8966 TargetNet ( )
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doc2vec ,GCN | . . . https : / github. com/
) TE3ET miRTarBase v7.0 FIEEAE L H#ETT 5 P28 L
2022 SRG-vote ! role2vec \LSTM | . Xshelton/SRG-vote
E:AUC:0.958
BiLSTM (ATTFER)
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2022 MRMTI %] AUC:0.9183 ojinxj/ MRMTI
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TEHT CMI-9905 M4 AT 5 138 B IE .
Node2vec .GBDT TR
2023 JSNDCMI (4] AUC:0.9003 T B EH AT HIE
truc2vec \DAE |

AUPR:0.8999
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WS (AR5 B0 04 PP B 43 A1 45 B 12 X DA AT 2 3] 12
WA E B RS TRIE 24 > J7 ik (1 CNN LSTM
) FE— B R AT AR gk — ), (H X 28 7 ik 7E
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