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“Birth, Maturation and Death of MicroRNA”

V. Narry Kim

School of Biological Sciences, Seoul National University, Korea

MicroRNAs (miRNAs) are non-coding RNAs of ~22-nt in length, which function as guide molecules
in diverse gene silencing pathways. Our research on miRNA began with a simple question; how
these unusual small molecules are made and removed?

We discovered that miRNA genes are transcribed by RNA polymerase 11 to produce long primary
transcripts (termed 'pri-miRNAs') which are then processed through at least two sequential events:
the nuclear processing of the pri-miRNAs into stem-loop precursors of ~70-nt (pre-miRNAs) and
the cytoplasmic processing of pre-miRNAs into mature miRNAs of ~22-nt. The nuclear RNase
II Drosha together with DGCRS initiates miRNA maturation by cleaving pri-miRNA while Dicer,
the cytoplasmic RNase III, completes miRNA processing by processing pre-miRNA into ~22 nt.
We further found that Drosha processing of intronic miRNA takes place before splicing catalysis
step, suggesting that Drosha processing is a co-transcriptional process.

We are currently investigating the function and regulation of miRNAs in cancer and stem cells.
This will be of critical importance in the efforts to eradicate cancer and harness stem cells by
taking advantage of miRNA-mediated gene control.
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