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Project Summary
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Project Leader Jong Bae Park (Specific organ’s branch)

Associated Company

MicroRNAs are short non-coding RNA molecules that play important roles in almost all
kinds of cancer where they modulate key processes during tumorigenesis such as metastasis,
apoptosis, proliferation, or angiogenesis. Multiple links between microRNA biogenesis and
cancer highlight its significance for tumor diseases. Especially, post-transcriptional regulation of]
microRNA processing has been observed as major regulatory event of its biognenesis during
tumor progression However, mechanisms of microRNA processing are only beginning to
emerge. Here, we demonstrated the microRNA-processing pathway can be regulated by PTEN
in a post—transcriptional regulation.

To address the relationship between PTEN and microRNA processing, we compared
expression level of microRNAs in glioma cell lines with or without PTEN mutation.
Interestingly, miR-21, one of the most well-known oncoMIR, was highly up-regulated by
PTEN mutation under hypoxic environment. The regulation of miR-21 expression was not
affected by actinomycin D treatment, a blocker of mRNA transcription, and PTEN-mutated
cancer cell extracts increased precursor and mature form of miR-21, which further support
regulation of microRNA-processing by PTEN. Moreover, the interaction of PTEN with other
microprocessors of microRNA such as Drosha, Dicer, and Ago was observed by
co—immunoprecipitation assay. Furthermore, we also identified other RNA processing molecules
such as DDX family proteins, hnRNPs, and RNHI1 by tandemn affinity purification. These
results suggest the possibility of microRNA processing by PTEN and implicates clinical

importance of microRNA processing in cancer progression.
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