
 

Mechanism vital to keeping blood stem cells
functional uncovered

April 6 2018

Hematopoietic stem cells, that form mature blood cells, require a very
precise amount of protein to function – and defective regulation of
protein production is common in certain types of aggressive human
blood cancers. Now, a research team at Lund University in Sweden has
uncovered a completely new mechanism that controls how proteins are
produced to direct stem cell function.

"Our research is potentially important for life-threatening blood cancers
characterised by dysfunctional stem cells – which are common in elderly
people. High protein synthesis levels could represent an Achilles' heel to
eradicating cancer-initiating cells", explains Cristian Bellodi, research
team leader at Lund University's Department of Laboratory Medicine.

Dr. Bellodi's laboratory uncovered a new important function of
pseudouridine, the most common type of RNA modification in human
cells.

RNA is the essential molecule that decodes the genetic information in
humans. It is emerging that the chemical structure of RNA molecules is
extensively modified by specific enzymes normally present in our cells,
which are commonly found to be altered in severe medical syndromes
and various types of cancers. However, the contribution of RNA
modifications in human development and disease is still mostly
unexplored.

"Understanding the function of RNA modifications represents a new
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exciting research area. We still know very little about the mechanisms by
which RNA molecules are modified, and whether this affects important
biological processes in our cells. Therefore, it is essential that we learn
how specific types of chemical modifications normally regulate RNA
function in our cells, in order to understand how dysregulation of this
process contributes to human disease, says Cristian Bellodi.

The team's key discovery was that stem cells lacking an enzyme
responsible for pseudouridine modification of RNA, known as PUS7,
produce abnormal amounts of protein. This protein overload leads to
unbalanced stem cell growth and dramatically blocks differentiation to
blood cells.

They uncovered that the PUS7 enzyme is capable of introducing a
pseudouridine modification into previously uncharacterized, non-coding-
protein RNA molecules that they denoted as miniTOGs (mTOGs). The
presence of pseudouridine "activates" mTOGs to strongly suppress the
stem cell protein synthesis machinery. This ensures that the correct
amount of proteins is made.

"Our work illustrates that this exquisite control mechanism—regulated
by PUS7 and pseudouridine—is critical to adjusting the amount of
proteins needed for human stem cells to grow and produce blood", says
Cristian Bellodi.

Since pseudouridine modifications may affect various RNA molecules
in different types of normal and malignant cells, "our discoveries pave
the way for future avenues of research aimed at exploring the role of
pseudouridine in human development disease", concludes Cristian
Bellodi.

  More information: Nicola Guzzi et al. Pseudouridylation of tRNA-
Derived Fragments Steers Translational Control in Stem Cells, Cell

2/3

https://phys.org/tags/blood/


 

(2018). DOI: 10.1016/j.cell.2018.03.008

Provided by Lund University

Citation: Mechanism vital to keeping blood stem cells functional uncovered (2018, April 6)
retrieved 25 April 2024 from
https://phys.org/news/2018-04-mechanism-vital-blood-stem-cells.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/10.1016/j.cell.2018.03.008
https://phys.org/news/2018-04-mechanism-vital-blood-stem-cells.html
http://www.tcpdf.org

