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Idetification of mature microRNA on the precursor
using ab initio prediction method
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Abstract; [Objective] The research predicted mature strand on the miRNA precursor. [Method) A
program,miR-SVM, was developed based on support vector machine for identifying mature strand on pre-
miRNA. To optimize the SVM classifier,the penalty parameter C and the RBF kernel parameter y were ad-
justed based on the training set data using the grid search strategy in LibSVM. [Result] The miR-SVM had
the sensitivity of 83.7% and specificity of 81. 2% respectively on human data. The ROC of the model was
plotted with the specificity and the sensitivity from the results,and gave an area under the ROC curve of
87.71%. Interestingly,the miR-SVM classifier built on human data can correctly identify up to 89. 2% of
the real miRNAs from 20 other species. [Conclusion] The successful detection of mature strand on the pre-
cursors provides a reliable method for predicting mature miRNAs from their precursors.
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Table 1  Evaluation of miR-SVM on test sets TE

iR P 0 PR T R/ % P HH i ) 81 R 5t/ %

Repeat Positive prediction Sensitivity Negative prediction Specificity
TE1 83 86.5 389 77.8
TE2 80 83.3 405 81.0
TE3 79 82.3 407 81.4
TE4 82 85.4 397 79. 4
TES 78 81.3 411 82.2
TE6 78 81.3 422 84.4
TE7 80 83.3 419 83.8
TES 83 86.5 398 79.6
TE9 81 84.4 412 82.4
TE10 79 82.3 399 79.8
SYI{H Average 83.7 81.2




5 330 57 W45 R A AL IUN] miRNA gk 221

2.3 miR-SVM # B gy T fih J¥—Plotroc. py, Hl iR 10 W 5 & 1Y ~F 24 B A
ROC (receiver operating characteristic) fifj £k 1= M S rE2 6 ROC ik (8 1), B 1 B~ ,.ROC ff

2 H AT B H T PF AR AR AT R0 1Y a] SE T LRI TE L R 87, T1 %0 . e WA HF 55 R H ) ¥ 51

AR LibSVM T HA 1y ROC k26l G55 T UA R X 73 BAR pre-miRNA,

1.0 —

POC curve of TE on TR (AUC=0.877 1)

HMER
Ture positive rate

0.0 1 1 1 1 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

16 P 4tk =

False positive rate

1 P4 miR-SVM U472 15 ROC 2k
Fig.1 The ROC curves of miR-SVM classifier evaluation
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Table 2 Prediction accuracy on test set TE-Other

Y1 Fh Species 2/ Type REA KN Size TEH#i 2%/ % Accuracy
Rk A Ateles geo f froyi H. miRNA JF %] (real) 43 97.7
KR Gorilla gorilla H miRNA 551 (real) 76 94.7
B Lagothrix lagotricha H miRNA FF41] (real) 44 95.5
M Lemur catta . miRNA J# %1 (real) 14 100. 0
KM Macaca nemestrina . miRNA 751 (real) 66 86. 4
NGB Mus musculus H miRNA JF 3] (real) 298 74.8
BEME Macaca mulatta H miRNA JF%] (real) 64 87.5
5 BRI Pan paniscus . miRNA J¥ 51 (real) 80 92.5
MRTE Pan troglodytes H miRNA [F %1 (real) 78 91.0
IR Pongo pygmaeus H miRNA £ %1 (real) 74 89.2
% B Rattus norvegicus H miRNA F% (real) 191 81.2
KR Canis familiaris . miRNA J# 51 (real) 6 100. 0
W 2E Owis aries H miRNA JF%] (real) 2 100. 0
B 4% Sus scrofa H miRNA JF%] (real) 52 90. 4
W Sl Drosophila melanogaster . miRNA J¥ %1 (real) 64 85.9
S Drosophila pseudoobscura H miRNA ¥4 (real) 70 90.0
2k Wt Caenorhabditis elegans H miRNA JF 3] (real) 105 78.1
WFGIF Arabidopsis thaliana H miRNA FF%] (real) 76 79.5
JKKE Oryza sativa H miRNA F %1 (real) 143 83.9
K Zea mays H miRNA JF %] (real) 66 84.8
SF-#4{H Average 89.2
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