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Making enough red blood cells

EMBL scientists identify molecules that ensure red blood cell production

Monterotondo, 31 May 2010 - Red blood cells, the delivery
men that take oxygen to cells all around the body, have short
lives. To keep enough of them in circulation, the human body
produces around 2 million of these cells every second - even
more in response to challenges like severe blood loss. In a
study published today in the Journal of Experimental Medicine,
scientists at the European Molecular Biology Laboratory
(EMBL) in Monterotondo, Italy, and EMBLs European
Bioinformatics Institute (EMBL-EBI) in Hinxton, UK, have
identified two small RNA molecules which ensure that enough
red blood cells are produced efficiently, by fine-tuning a
number of different genes involved in this process.

“A lot of the effort of blood cell formation, or haematopoiesis,
goes into just keeping enough red blood cells in circulation” says
Doénal O’Carroll, who led the work at EMBL Monterotondo:
“We've identified two molecules that help to do so, and which
are essential in challenging situations.”

To form red blood cells, large, round cells known as precursors
have to become small and disc-shaped, like balls of plasticine
squeezed between finger and thumb. In the process, they must
also produce the large quantities of haemoglobin that will
allow them to transport oxygen, and shrink and dispose of
their nucleus. The EMBL scientists found that two microRNAs,
called MiR144 and MiR451, control the final stages of this
process.

O’Carroll and colleagues genetically engineered mice to have
no MiR144 or MiR451. They found that such mice had defects
in the final stages of red blood cell formation, but produced
red blood cell precursors not only in the bone marrow, but also
in large quantities in the spleen. By increasing the number of
precursors, the mice compensated for the fact that a smaller
percentage of those precursors matured into functional red
blood cells, and thus were able to survive with only a mild
anaemia.

“Under steady-state conditions, mice without MiR144 or
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This microscopy image shows that in a mouse embryo MiR451 (dark
purple) is produced only in the liver, where red blood cells are being
formed at this developmental stage.

MiR451 can just about produce enough red blood cells, but
if you challenge them, by chemically inducing anaemia, most
of them don’t survive, because in those conditions you just
can't live with inefficient red blood cell formation” O’Carroll
explains.

O’Carroll and colleagues teamed up with Anton Enrights
group at EMBL-EBI, and used a sophisticated bioinformatics
approach to understand how these microRNAs act. They
found that of the two, MiR451 probably plays a key role in the
process, and that it likely does so not by switching a single gene
on or off, but by fine-tuning a multitude of genes involved in
red blood cell formation.

These microRNA molecules have been conserved throughout
vertebrate evolution. They are known to also be important for
red blood cell formation in fish, and are likely to play a similar
role in humans too. Thus, investigating their function further
could help to understand how our own red blood cells are
formed, and how defects in that process may lead to conditions
such as anaemia. ®
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About EMBL

The European Molecular Biology Laboratory is a basic research institute funded by public research monies from 20 member states
(Austria, Belgium, Croatia, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Israel, Italy, Luxembourg, the Netherlands,
Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom) and associate member state Australia. Research at EMBL is
conducted by approximately 85 independent groups covering the spectrum of molecular biology. The Laboratory has five units: the main
Laboratory in Heidelberg, and Outstations in Hinxton (the European Bioinformatics Institute), Grenoble, Hamburg, and Monterotondo
near Rome. The cornerstones of EMBLs mission are: to perform basic research in molecular biology; to train scientists, students and
visitors at all levels; to offer vital services to scientists in the member states; to develop new instruments and methods in the life sciences
and to actively engage in technology transfer activities. Around 190 students are enrolled in EMBLs International PhD programme.
Additionally, the Laboratory offers a platform for dialogue with the general public through various science communication activities
such as lecture series, visitor programmes and the dissemination of scientific achievements.
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