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Bags of blood collected during donation. Image: Wikipedia.

Researchers have solved a 60-year-old mystery by identifying a gene that
can cause rejection, kidney failure and even death in some blood
transfusion patients. In this study, published in Nature Genetics online 7
April, they identified the gene that underlies the Vel blood group and
will lead to the development of more reliable blood tests and reduce the
risk for transfusion patients who lack this blood group.

Researchers have uncovered the gene at the root of a human blood group
that has remained a mystery for the past 60 years. They showed that a
genetic deletion on this gene is responsible for the lack of this blood
group in some people.

With the discovery of the gene behind the Vel blood group, medical
scientists can now develop a more reliable DNA test to identify people
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who lack this group. This will reduce the risk of severe, and sometimes
life threatening, destruction of the Vel-positive donor red blood cells in
patients with antibodies against Vel.

The genetic basis of nearly all 34 blood group systems has been resolved
over the past century, but identification of the underlying gene of the
Vel blood group has withstood persistent attempts since it was first
identified 60 years ago. It is estimated that one in 5000 people are Vel-
negative, and routine blood transfusions for patients with antibodies
against Vel can lead to kidney failure and even death.

"This is really exciting as it shows how the power of modern genomics
technologies can directly benefit patient care," says Professor Willem
Ouwehand , who heads one of the NHS Blood and Transplant research
teams at both the University of Cambridge and the Wellcome Trust
Sanger Institute. "This is also a milestone in blood group genetics and the
end of long and astounding journey of discoveries in blood group
genetics which started with Landsteiner from Austria and Fisher,
Coombs and Morgan from England."

The discovery by the team would not have been possible without the
colleagues from the blood transfusion services of Denmark, England and
the Netherlands who undertook the Herculean effort of identifying the
65 individuals that lacked the Vel blood group by testing the red blood
cells from nearly 350,000 donors with antibodies against Vel.

They then sequenced the coding fraction of the genomes of five donors
who lack the Vel group to identify the underlying gene.

The team showed that the gene SMIM1 malfunctions in Vel-negative
people. SMIM1 is found on chromosome 1 and specifies a small protein,
five times smaller than the average human protein. This provides a direct
explanation why a discovery by other routes has proven so challenging.
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"It has been a remarkable feat to go from gene discovery to function in
less than two months", continues Professor Ouwehand.

Current testing for Vel-negative people can be inaccurate but identifying
this new role for the gene will make it easier to identify people who lack
Vel. The Sanquin Blood Supply research laboratories in Amsterdam and
the NHS Blood and Transplant Centre in Cambridge are currently
working together to develop a new and affordable DNA test to
efficiently identify people who lack the Vel group.

"We already knew of 75 genomic regions that are associated with the
haemoglobin levels and other red blood cell traits, but we quickly
realised that the SMIM1 gene identified in our study is the same as one
of these associated regions," said Dr Pim van der Harst from Groningen
University in the Netherlands who led the GWAS analysis for red cell
traits in nearly 100,000 individuals. "We had already assumed that a
gene in this region of chromosome 1 played a role in the life of red
blood cells, but we now have conclusive evidence that it is SMIM1

"We have shown that this gene controls a protein in the membrane of red
blood cells. Switching off the SMIM1 gene in zebrafish showed a
remarkable reduction in the number of red cells formed and caused
anaemia in the fish".

The team observed that the common variant identified by the red blood
cell study has a strong effect on how well the SMIM1 gene functions.
This not only explains why the level of the Vel blood group varies so
extensively in the population, but is also makes it extremely plausible
that the Smim1 protein influences haemoglobin levels of red blood cells.

A low haemoglobin level confers a risk of anaemia, which is one of the
most frequent reasons for an individual to visit their doctor. The team
are pursuing further research to deduce how Smim1 protein regulates red

3/5

https://medicalxpress.com/tags/red+blood+cells/


 

blood cell formation.

"As the molecular machinery underlying red blood cell formation has
been researched for decades in fish, mice and man, our discovery that a
gene which was considered hypothetical until recently actually controls a
red blood cell membrane protein with an important role in the regulation
of haemoglobin levels is astonishing," says Professor Ellen van der
Schoot from the Sanquin research laboratories in Amsterdam. "A better
understanding of how the SMIM1 gene is regulated is important and this
effort will greatly benefit from the Blueprint project which will be
releasing its results on the biology of blood cells and their precursors this
year."

"We have worked for nearly a decade to identify the donors across
England that lack the Vel blood group so that we can provide matched
and safe blood to patients with antibodies against Vel" says Mr Malcolm
Needs from NHS Blood and Transplant in Tooting, London. "The
discovery of the SMIM1 gene was achieved so quickly and it is truly
amazing to see how medical genomics is changing the care landscape for
NHS patients."
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