
 

One step closer to understanding biology
behind genetic variants linked to blood cell
traits
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Cell type distribution of NDRs containing candidate functional variants.

(Medical Xpress)—Researchers at the Wellcome Trust Sanger Institute
and University of Cambridge have unpicked genetic variants that affect
the formation of blood cells. They found that around a third of the
variants play a role in gene regulation, and that the action of these
variants is specific to individual cell types. The discovery is an important
step towards unravelling the biological mechanisms behind variants
identified in genome-wide scans of blood traits.

Nearly three-quarters of the variants associated with red blood cell and
platelet formation lie in non-protein coding regions of the genome. The
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team believed that many of these variants are likely to be involved in 
gene regulation. In cells, DNA is tightly wrapped around proteins to
form a structure called chromatin. Regions that regulate genes - so called
'regulatory elements' - are often located in regions of 'open chromatin',
where they are accessible for protein binding.

To study this in more detail, the team investigated genetic variants from
genome-wide scans involving more than 100,000 individuals. These
studies looked at several blood cell traits, including the size of red blood
cells and the volume of platelets. These traits are commonly used in the
clinic as indicators of health and disease.

The researchers mapped regions of open chromatin in several human
blood cell types, to determine whether the variants associated with blood
cell traits fell into these regulatory regions.

"We wanted to investigate whether we could use this approach to better
understand genetic signals associated with the formation of blood cells,"
says Dr Dirk Paul, first author from the Wellcome Trust Sanger
Institute. "We looked at over 140 variants associated with different
blood cell traits and found that these genetic signals were enriched in
regulatory regions specific to each different blood cell type."

The researchers then focused on 13 genetic variants associated with
platelet formation, finding that 10 of the variants acted by either creating
or disrupting sites of protein binding. The results suggest a common
mechanism through which regulatory variants may act - by altering the
binding of proteins important for transcription.

The team further extended the list of regulatory variants by studying the
contribution of weaker association signals, those that did not reach the
threshold of significance for genome-wide scans. The results suggest that
even weaker association signals may be biologically relevant if located in
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open chromatin regions, and should be considered in later functional
studies.

"Genome-wide association studies have been extremely successful in
allowing us to identify regions of the genome that are linked to a specific
trait," says Professor Panos Deloukas, joint senior author from the
Wellcome Trust Sanger Institute. "We can now go one step further with
this approach, and start assigning functional information to these genetic
signals."

Professor Willem Ouwehand, joint senior author from the University of
Cambridge, says: "This effort will further benefit from the BLUEPRINT
project, which will be releasing similar data sets from many other
different blood cells and their precursors later this year."

"We hope this will reveal exciting biological insights into blood cell
formation that can be used to improve our understanding of diseases.
The success of our strategy is also giving us the confidence to look
beyond blood traits to a range of different cell types and diseases."

  More information: Paul, D., Albers, C. and Rendon, A. Maps of open
chromatin highlight cell type-restricted patterns of regulatory sequence
variation at hematological trait loci, Genome Research 2013. DOI:
10.1101/gr.155127.113
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