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Motivation: MicroRNAs (miRNAs) are short non-coding RNAs that play important
roles in post-transcriptional regulations as well as other important biological
processes. Recently, accumulating evidences indicate that miRNAs are extensively
involved in cancer. However, it is a big challenge to identify which miRNAs are
related to which cancer considering the complex processes involved in tumors,
where one miRNA may target hundreds or even thousands of genes and one gene
may regulate multiple miRNAs. Despite integrative analysis of matched gene and
miRNA expression data can help identify cancer-associated miRNAs, such kind of
data is not commonly available. On the other hand, there are huge amount of gene
expression data that are publicly accessible. It will significantly improve the
efficiency of characterizing miRNA’s function in cancer if we can identify cancer
miRNAs directly from gene expression data.
Results: We present a novel computational framework to identify the cancer-
related miRNAs based solely on gene expression profiles without requiring either
miRNA expression data or the matched gene and miRNA expression data. The
results on multiple cancer datasets show that our proposed method can effectively
identify cancer-related miRNAs with higher precision compared with other popular
approaches. Furthermore, some of our novel predictions are validated by both
differentially expressed miRNAs and evidences from literature, implying the
predictive power of our proposed method. In addition, we construct a cancer-
miRNA-pathway network, which can help explain how miRNAs are involved in
cancer.
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