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[Abstract]

MicroRNA (miRNA) plays an important role in gene regulatory networks, and
the study of miRNA regulatory network has become a hotspot and frontier of life
science research. In this thesis, a biclustering method is utilized to infer functional
miRNA-mRNA regulatory modules (FMRMs). We collect two types of
miRNA-mRNA regulation data sources: predicted database called TargetScan and
experimentally validated database called miRTarBase. The network topology analysis
indicates that the two miRNA-mRNA regulatory network are all scale-free networks,
and the node distribution obeys a power-law distribution (R? = 0.9797 and R? =
0.9430). To further investigate the modularity of the two networks, a biclustering
method called Bimax is used to identify miRNA-mRNA subsets or clusters. These
subsets or clusters are also considered as MmIRNA-mRNA regulatory modules.
Functional GO and KEGG enrichment analysis show that several FMRMs are closely
associated with many biological processes and pathways. In summary, the
miRNA-mRNA regulatory modules could help to understand regulatory mechanisms
of miRNA.

[Key Words] miRNA; mRNA; functional miRNA-mRNA regulatory module;
biclustering method; enrichment analysis
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1 miRBase http://www.mirbase.org/ [13]
2 miRanda http:// www.miRanda.org/ [14]
3 starBase http://starbase.sysu.edu.cn/ [15]
4 miRTarBase  http://mirtarbase.mbc.nctu.edu.tw/ [16]
5 TargetScan http://www.targetscan.org/ [17]
6 Tarbase http://microrna.gr/tarbase/ [18]
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13 StarScan http://mirlab.sysu.edu.cn/starscan/ [25]
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15 RNA22 http://cbcsrv.watson.ibm.com/rna22 [27]
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