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Three-dimensional micro-CT images of distal femora of wild type and
CNOT3-deficient mice

In the bones supporting our bodies, calcium regulation occurs by
balancing the activities of osteoclasts, which are groups of cells that
increase the calcium concentration in blood by destroying bone tissue,
and osteoblasts, which are another groups of cells that absorb calcium in
blood to store in the bones. This process, called bone metabolism, is
largely regulated by hormones, but more recently, the involvement of an
intracellular protein named CNOT has been discovered. There are 11
known types of CNOTs. CNOTs are known for their role in mRNA
degradation, in which CNOTs eliminate excess messenger RNA
(mRNA) and inhibit overproduction of proteins in cells. Various studies
have been undertaken to investigate whether a deficiency of each CNOT
can cause disease.

At OIST, Prof. Tadashi Yamamoto and members of his Cell Signal Unit
have been at the forefront of  CNOT research. The team is investigating
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the physiological functions of the mammalian CNOTs and their
mechanisms. Prof. Yamamoto first pointed out that a receptor protein,
which receives extracellular signals, sends a message to CNOTs to
regulate mRNA degradation. He also discovered that CNOT is involved
in the regulation of gene expression. Now, his group is looking into the
functions of each CNOT in human homeostasis – how the internal
conditions of a human body maintain stability regardless of what is going
on in the external environment. Specifically, their study focuses on the
functions of a specific CNOT by analyzing mice in which a
corresponding gene is removed.

On February 4, a team led by Prof. Masaki Noda of Tokyo Medical and
Dental University published a study in Proceedings of the National
Academy of Sciences (PNAS) demonstrating that CNOT3 plays an
important role in the pathogenesis of ageing-induced osteoporosis. Prof.
Noda, a known expert in bone research, explored the relationship
between CNOT3 and bone metabolism in collaboration with the OIST
Cell Signal Unit. The researchers discovered that bones of mice whose
CNOT3 expression was suppressed are fragile. They also revealed that
CNOT3 stabilizes a specific mRNA which produces an osteoclast cell-
surface receptor called RANK. CNOT3 deficiency, therefore, enhances
production and activity of the RANK receptor, and stimulates
osteoclasts, responsible for re-abosorbing bone tissue. The results
suggest that a reduction of CNOT3 expression in bone tissue causes a
decrease in bone density in the elderly, contributing to the development
of osteoporosis.

In addition to exploring the overall functions of CNOTs at a molecular
level, the OIST Cell Signal Unit has been offering other scientists their
findings on these intracellular proteins, their expertise with gene-
deficient mice, and their analytical expertise on CNOT. Prof. Yamamoto
said, "By bringing together individual expertise, we can elucidate
mechanisms of various biological phenomena. I am particularly eager to
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discover mechanisms behind the development of various diseases
associated with CNOTs." 

  More information: "Stability of mRNA influences osteoporotic bone
mass via CNOT3." Chiho Watanabea,Masahiro Moritad, Tadayoshi
Hayataa, Tetsuya Nakamotoa, Chisato Kikuguchid, Xue Lid, Yasuhiro
Kobayashie, Naoyuki Takahashie, Takuya Notomia, Keiji Moriyamab,
Tadashi Yamamotod, Yoichi Ezuraa and Masaki Nodaa, PNAS 2014, 
DOI: 10.1073/pnas.1316932111

Provided by Okinawa Institute of Science and Technology

Citation: A step toward clarification of the mechanisms of osteoporosis (2014, March 5)
retrieved 4 May 2024 from
https://medicalxpress.com/news/2014-03-clarification-mechanisms-osteoporosis.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://dx.doi.org/10.1073/pnas.1316932111
https://medicalxpress.com/news/2014-03-clarification-mechanisms-osteoporosis.html
http://www.tcpdf.org

