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Regulating the regulators: Degradation is key
to the activity of the miR-21 oncomiR

July 21 2014

Scientists from the RIKEN Center for Life Science Technologies in
Japan have gained new clues that suggest the existence of a regulatory
network that contributes to the irregular proliferation of cells in diseases
such as cancers and psoriasis.

In recent years, the function of short strands of RNA called microRNAs
has become a focus of intense research. MicroRNAs are small RNAs
that regulate genes by selectively silencing their target messenger RNAs.
They are often produced in variants that have some changes in sequence,
but the function of these variations is often not well understood. In this
research, the group looked at two variants of miR-21, a microRNA
"oncomiR" known to target tumor suppressor genes and which is highly
expressed in a number of cancers as well as other proliferative diseases
such as psoriasis. It is very elevated in cancer compared to corresponding
normal tissues, and contributes to cancer by inhibiting apoptosis and
stimulating proliferation, angiogenesis, and metastasis.

In the research published in the Proceedings of the National Academy of
Sciences (PNAS), the researchers presented evidence suggesting that a
failure to degrade miR-21 contributes to its increase in diseases. They
found that miR-21 is degraded in a process that involves PAPDS, an
enzyme known to be a tumor suppressor. Based on an analysis of data
from The Cancer Genome Atlas (TCGA), they concluded that this
process is disrupted in many cancers, adding to the irregular
accumulation of miR-21 seen in those diseases.
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"We were very surprised,” said Michiel de Hoon, who led the study, "at
how general these results were. We saw the same processing pathway in
a wide variety of diseases, with the same patterns of disruption of the
pathway."

He continues, "We hope that this research will contribute to a better
understanding of the pathways involving microRNAs, which are
becoming more clearly implicated in a variety of diseases, and eventually
to a better understanding of the mechanisms behind human diseases."

More information: PAPDS5-mediated 3” adenylation and subsequent
degradation of miR-21 is disrupted in proliferative disease , PNAS,
www.pnas.org/cgi/doi/10.1073/pnas. 1317751111
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