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Prediction of Human miRNA Functions by Gene Cluster Discriminant Analysis

Ding Tao, Gao Jie*
(School of Science, Jiangnan University, Wuxi 214122, China)

Abstract With the development of new generation of sequencing technology, it seems impossible to find
miRNA functions through biological experiment alone. So identifying the family for new miRNA and predicting its
biological functions will provide a new method for experimental research. Based on the original family information,
the unclassified or new miRNAs can be classified into a definited family with gene cluster discriminant analysis.
The results show that there is a high degree of similarity among mature miRNAs in the same family. Considering
that members in the same miRNA family participate in the same pathway or act on the same target genes, the same
family miRNAs will have similar biological functions. Thus, the unclassified miRNA can be identified by gene
cluster discrimination, which plays a vital role in experimentation and verification for new miRNA functions.

Keywords  miRNA; family classification; gene cluster discriminant analysis; K-fold cross-validation
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Table 1 Changes of miRNA family numbers from miRBase version 8.2 to version 21.0

A2 AL, miRNAZY miRNAZ AR E FEmIRNAKK
Version changes miRNAs miRNA families Unclassified miRNAs
Version 8.2 462 342 114

Version 21.0 1767 583 860

Growth ratio (%) 4.1 1.7 7.5
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Fig.1 The plane distribution map of miRNAs
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Fig.2 Correct rates by different experiments
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©
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(B) * *
hsa-miR-200a  -CAUCUUACCGGACAGUGCUGGA
hsa-miR-141  -CAUCUUCCAGUACAGUGUUGGA
hsa-miR-200b  -CAUCUUACUGGGCAGCAUUGGA
hsa-miR-200c -CGUCUUACCCAGCAGUGUUUGG
Ahsa-miR-2909 --GUUAGGGCCAACAUCUCUUGG
hsa-miR-429  UAAUACUGUCUGGUAAAACCGU-
s N 10........ 20
(D)
L1
hsa-miR-658  --GGCGGAGGGAAGUAGGUCCGUUGEU--

ahsa-miR-3185 --AGAAGAAGGCGGUCGGUCUGCEG----
ahsa-miR-4669 -----UGUGUCCGEGAAGUGGAGGAGG--

Ahsa-miR-6781 mmmmmm -CGEGCCGGAGGUCAAGRECEU-
Ahsa-miR-6815 UAGGUGGCGCCGGAGGAGUCAUU--~---~-
Ahsa-miR-6783 ======- UAGGGGAARAGUCCUGAUCCGE

; EE 1 [ TR F{ IR

e .y
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In the figure, A, B, C and D represent the family of miR-17, miR-200, miR-449 and miR-658, respectively. At the each of families, we add an asterisk

“A” in front of the new family members. When all the members of the family have the same base at a certain position, the top of the base site is also

indicated by “*”. The histogram below the graph shows the percentage of the largest number of bases at each site.
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Fig.3 The results of 4 miRNA families by Clustal X2
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