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International epigenetics project delivers beyond expectation
BLUEPRINT study of epigenetics of blood cells will serve biology and medicine
Brussels, 8-9 September 2016
Researchers from the EU-funded BLUEPRINT project join their international colleagues this week at the 2016
International Human Epigenome Consortium (IHEC) conference in Brussels to report the latest results in
understanding blood cell development and blood disease.
BLUEPRINT received €30 million from the European Union to decipher the role of epigenetics in normal and
diseased blood cells. Epigenetic effects alter the activity of genes without altering the DNA code, and play an
important role in development and disease.
The conference held in Brussels on 8-9 September 2016 marks the final stage of the BLUEPRINT project. A
series of scientific publications will appear later this year in leading journals describing the exciting results and
insights hitherto. In addition to this major release of BLUEPRINT results by the end of the year, more project
findings are yet to come in the following months.
“BLUEPRINT has produced more new science and more understanding of blood cell disease than we could
have imagined at the outset,” says BLUEPRINT coordinator Professor Hendrik (Henk) Stunnenberg from
Radboud University, Nijmegen, The Netherlands. “We have forged an alliance of researchers and innovative
companies from around Europe and, working closely with international partners, we already see results that,
in time, will improve the lives of patients. I’ve been honoured to coordinate such a diligent, creative and
effective group, who have delivered beyond all expectation.”
BLUEPRINT was officially launched on 1 October 2011. With the principal funding of €30 million by the
European Union the project has been the European cornerstone of the international research cooperation
effort IHEC, bringing together organisations and researchers from across the globe. Involving 42 leading
European universities, research institutes, small and medium-sized enterprises (SMEs) and industry partners
from 12 countries, BLUEPRINT focused on the epigenetic states of cells in blood because this tissue is
relevant to many human diseases from cancers to autoimmune diseases such as diabetes. Together, blood
diseases affect millions of people worldwide.
“Understanding epigenetic changes that are so important to human health demands concerted and
coordinated effort of leading researchers,” says Ruxandra Draghia–Akli, Deputy Director–General, Directorate
General for Research and Innovation, European Commission. “We can only tackle these challenges in
partnerships, examining the results covering various genetic regions and changes in distinct cell types and at
different times. The EU must implement and further develop the concept of personalised medicine, stimulate
growth of medical innovation and data solutions and open its research to the world,” Draghia–Akli continues.
“The project has contributed towards reaching these aims and we expect that its results will play an important
part in future breakthroughs to tackle blood disorders and other diseases.
Because our cells have efficient repair systems, our DNA code remains largely unchanged; however,
environmental factors such as diet, disease and stress can alter a cell’s epigenetic state, and so change the

way our cells read that code. Epigenetic changes can chemically tag the DNA, altering the activity of certain
genes, or compact the DNA, so that genes are no longer active.
Programmed changes in the epigenetic state are part of normal cell or embryo development and their pattern
is inherited by descendent cells. However, the importance of pathological changes to the epigenetic state has
become apparent only in the past five to ten years, as new technologies have enabled researchers to study
many epigenomes.
“Our BLUEPRINT results have important implications for our understanding of biology and, importantly, for
novel therapeutic development,” says Henk Stunnenberg. “Epigenetics plays a crucial role in cell and embryo
development, but also defines what constitutes a ‘good’ cell and clarifies a person’s individual disease. The
results are truly a blueprint for biology and medicine. Moreover, the industrial partners involved in the project
have contributed to the development of smart technologies.”
BLUEPRINT has been remarkably effective: By bringing together many researches and making the data of
>1000 experiments publicly available, BLUEPRINT reveals that personal epigenetic states are important for
stratifying disease into subclasses and exploring personalised treatment. The BLUEPRINT data and tools to
inspect the data have been released freely to the research community, upholding the European Union pledge
to maximise open access to its funded research.

###ENDS###

Notes to Editors
IHEC/BLUEPRINT Meeting
The meeting runs from 7-9 September 2016 at the Crown Plaza Brussels — Le Palace Hotel.

Access to BLUEPRINT Data
BLUEPRINT and the International Human Epigenome Consortium (IHEC) make available comprehensive sets of
reference epigenomes relevant to health and disease. The IHEC Data Portal can be used to view, search and
download the data already released by the different IHEC-associated projects.
In addition BLUEPRINT data is accessible via:
BLUEPRINT DCC
BLUEPRINT Data Analysis Portal
Genomatix
Trackhubs (Ensembl or USCS)

About BLUEPRINT
The project BLUEPRINT – A BLUEPRINT of Haematopoietic Epigenomes is a large-scale research project receiving
close to €30 million euro funding from the EU. 42 leading European universities, research institutes and industry
entrepreneurs participate in what is one of the two first so-called high impact research initiatives to receive funding
from the EU. For more information, please visit:
http://www.blueprint-epigenome.eu

BLUEPRINT Partners
The BLUEPRINT consortium consists of 42 partner organisations, representing 33 academic groups and 9
companies (mostly Small and Medium Enterprises (SMEs)) from 12 countries. For more information on partner
organisations, Principle Investigators, Scientific Advisory Board and Associate members, please visit:
http://www.blueprint-epigenome.eu/index.cfm?p=D241B438-AF5E-72CF-9CAA252FE3C0B67F

Background

What is epigenetics?
Epigenetics is the suite of processes that ensures that our cells, which all contain the same genetic
material, behave appropriately, so that a liver cell, for example, behaves as a liver cell and not as a brain cell.
Epigenetic mechanisms do this by marking genes for activity or inactivity and by consigning some genes to a
condensed, inactive state in which they are wrapped tightly with proteins called histones.
In a liver cell, genes for healthy liver function are active while other genes, not required to make a liver cell
work, are inactivated. Because descendent liver cells inherit this epigenetic state, they also behave as liver
cells.
Humans have hundreds of cell types, wide ranges of activity of each cell type and, not least, there are billions
of us on earth, so it has been extremely difficult to describe what a ‘normal’ or healthy epigenetic profile might
look like.
Researchers in the BLUEPRINT project have focused on one tissue — blood — to reduce this challenge and
then standardised the ways in which they examine and report their results. The outcome is a growing body of
descriptions of how the human genome can make blood cells, how they develop into different types and what
epigenetic changes occur to cause disease such as cancer and autoimmune disease.
Our human genome is a stable, archival copy of instructions, present in all cells, that is required to build a
person. The epigenome is part of the dynamic and plastic machinery to interpret those instructions so that
each cell type — liver, lung, gut, brain and the other 200 or so cell types — behaves as it should. When this
control fails, the rogue cell can cause disease.
The epigenome marks some genes for inactivity and lifts others from dormancy. It does this in several ways,
including tagging precise regions of the DNA code with a chemical that can change activity, or by wrapping
genes up with proteins called histones that, when tightly packed together, prevent gene activity.
Although only infrequently inherited from one generation to the next, the epigenetic state of a cell is inherited
by its descendants, so that, say, a liver cell’s descendants also behave as liver cells.
Researchers in the BLUEPRINT project have studied one tissue in detail: they looked at blood, which is
readily obtained either from healthy volunteers or from diseased individuals and which underlies many human
diseases. Blood also encapsulates an elaborate series of developmental decisions, as stem cells in bone
marrow and other locations follow pathways to become red blood cells, immune system cells or components
of the blood-clotting system.
From a fertilised egg to the one hundred million cells that comprise a human adult, the genomes we inherit
from our parents remain unchanged1. Each cell contains an identical genome, yet gut cells and brain cells
make different proteins, have different shapes and respond to different stimuli.

1There

are a few exceptions: red blood cells contain no DNA, because the nucleus is expelled as they mature (hence their short lifespan
and hollowed shape), and some cells of the immune system rearrange parts of their genome to produce antibodies more efficiently.
Importantly, our cells also contain efficient repair mechanisms to protect the sequence of our inherited genomes.

These differences are founded in different activity of different genes in specific cell types, a property that is
shared by similar cells and inherited by descendent cells. The stability of gene activity is imposed in part by
epigenetic changes to the genome.
A number of mechanisms modify the epigenetic state of a cell. One of the bases in DNA — cytosine (C) —
can be modified by addition of a methyl group: when this occurs in cytosines near the start of a gene, it
commonly reduces the activity of that gene. Detailed examination of methylC bases is an important tool in
epigenetics research and in clinical diagnosis and prognosis.
DNA is normally associated with structural proteins, some of which can also play a regulatory role. Four
classes of histone proteins form a repeated, beaded structure called a nucleosome around which the DNA is
wound. If histone proteins in a gene region are modified, then activity of the associated gene can be altered in
a cell and in its descendants.
Until recently, it was extremely difficult to test epigenetic markers in a single genome. More important, it was
more challenging to survey many genomes.
Yet, to understand the role of epigenetics fully, these were precisely the challenges faced by researchers in
the BLUEPRINT project. DNA technologies, data systems and analysis tools of today have made the almost
impossible achievable: BLUEPRINT researchers have made the data of more than 1000 experiments publicly
available.

###

About BLUEPRINT
The project BLUEPRINT – A BLUEPRINT of Haematopoietic Epigenomes is a large-scale research project receiving
close to €30 million euro funding from the EU. 42 leading European universities, research institutes and industry
entrepreneurs participate in what is one of the two first so-called high impact research initiatives to receive funding from
the EU. For more information, please visit:
http://www.blueprint-epigenome.eu

Contact Information
Prof. Dr Hendrik Stunnenberg, Coordinator of BLUEPRINT
Radboud University, Department of Molecular Biology, Faculty of Science
h.stunnenberg@ncmls.ru.nl
Phone +31 24 3610524
Dr Marion Bussemakers, Project Manager of BLUEPRINT
Radboud University, Department of Molecular Biology, Faculty of Science
m.bussemakers@ncmls.ru.nl
Phone: +31 24 3615157

About the International Human Epigenome Consortium (IHEC)
The International Human Epigenome Consortium (IHEC) is a global consortium with the primary goal of providing free
access to high-resolution reference human epigenome maps for normal and disease cell types to the research
community. IHEC members support related projects to improve epigenomic technologies, investigate epigenetic
regulation in disease processes, and explore broader gene-environment interactions in human health. For more
information, please visit: http://ihec-epigenomes.org/
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Project title

BLUEPRINT: A BLUEPRINT of Haematopoietic Epigenomes

Project reference

282510

Funded under

European Union’s Seventh Framework Programme for Research,
Technological Development and Demonstration (FP7) / FP7-HEALTH

Duration of project

October 1, 2011 – September 30, 2016

Total budget

EUR 39 635 628.21

EU contribution

EUR 29 996 664.00

Coordinated by

Radboud University Nijmegen, The Netherlands

Topic(s)

HEALTH.2011.2.1.1-1 – High impact initiative on the human
epigenome

Funding scheme

High impact, large-scale integrating project

Participants

42 partner organisations (academia, research institutes and industrial
partners
60 Principal Investigators
12 countries

Main research topics

Generation of reference epigenomes of human primary blood cells of
healthy donors and diseased counterparts from patients suffering
from blood cancers or type 1 diabetes
Advance the knowledge of underlying biological processes and
mechanisms in health and disease
Data quality assessment, data storage, data distribution and data
analysis
Epigenetic variation and use for improved diagnostics
Development and validation of novel technologies for highthroughput epigenome mapping
Identification and testing of new compounds interfering with
regulators of epigenetic profiles for future personalized medicine

Partnering organisations in BLUEPRINT at a glance
Participant

Principal Investigator

Organisation

Country

1

H.G. Stunnenberg /
J. Martens

Radboud University Nijmegen

NL

2

S. Beck / T. Enver

University College London

UK

3

A. Ferguson-Smith /
W. H. Ouwehand

University of Cambridge

4

D. Schübeler

Friedrich Miescher Institute for Biomedical Research

CH

5

R. Siebert

Christian Albrechts University of Kiel

DE

6

A. Valencia

National Cancer Research Centre Spain

ES

7

P.G. Pelicci / S. Minucci

Institute of Molecular Oncology Foundation - European Institute of
Oncology

IT

8

P. Flicek / E. Furlong /
C. Merten

European Bioinformatics Institute

UK

European Molecular Biology Laboratory

DE

UK

9

M. Stratton / D. Adams /
N. Soranzo

Wellcome Trust Sanger Institute

10

M. Esteller

Bellvitge Institute for Biomedical Research

ES

11

I. Gut

Centro Nacional de Analysis Genómico

ES

12

T. Lengauer

Max Planck Institute for Bioinformatics

DE

H. Lehrach

Max Planck Institute for Molecular Genetics

M. Vingron

Max Planck Institute for Molecular Genetics

13

J. Walter

University of Saarland

DE

14

L. Altucci

Second University of Naples

IT

15

R. Guigo / T. Graf / I. Gut
/ X. Estivill

Centre for Genomic Regulation

16

D. Leslie / V. Rakyan /
J. Fitzgibbon

Queen Mary, University of London

17

W. Reik

The Babraham Institute

UK

18

G. Drewes

Cellzome AG

DE

19

D. Allaer

Diagenode SA

BE

20

M. Seifert

Genomatix Software GmbH

DE

UK

ES

UK

21

S. Spicuglia

Centre of Immunology of Marseille-Luminy

FR

22

E. Campo / I. MartinSubero

Institut d’Investigacions Biomèdique August Pi i Sunyer

23

A. Tanay / I. Amit

Weizmann Institute of Science

IS

24

F. Grosveld

Erasmus University Medical Centre Rotterdam

NL

25

B. Böhm / R. Siebert

Universitaetsklinikum Ulm

DE

26

A. Bird

University of Edinburgh

UK

27

A. Lernmark

Lund University

SE

28

K. Helin / B. Porse

University of Copenhagen

DK

29

A. Mai

Sapienza University of Rome

IT

30

M. Dermitzakis /

ES

CH
University of Geneva

S. Antonorakis
31

E. Vellenga

University Medical Centre Groningen

NL

32

E. Macintyre

CNRS UMR-814 and Université Paris Descartes

FR

33

R. Küppers

Universitaetsklinikum Essen

DE

34

M. Loffler

University of Leipzig

DE

35

D. Torrents

Barcelona Supercomputing Center

ES

36

C. Schacht

Eurice

DE

37

C. Bock

CeMM Research Center for Molecular Medicine of the Austrian
Academy of Sciences

AU

Partners participating in BLUEPRINT at the start of the project, but no longer actively involved:
Participant

Organisation

Country

38

Halo genomics / Agilent Technologies

SE

39

Siena Biotech Spa

IT

40

Vivia Biotech S.L.

ES

41

Sigolis AB

SE

42

Oxford Nanopore Technologies

UK
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People

Caption: Prof. Dr Hendrik Stunnenberg, Radboud
Institute for Molecular Life Sciences – Head of
Department of Molecular Biology and Coordinator of the
EU FP7 High Impact Project BLUEPRINT
Source: © Radboud Institute for Molecular Life Sciences
Graphics

Caption: The nucleosome: a complex structure consisting
of DNA being wrapped around complexes of proteins
(histones). The nucleosome is the major carrier of
epigenetic information, and can be affected by a variety of
epigenetic mechanisms.
Source: © Spencer-Phillips, EMBL-EBI

Caption: Methylated DNA molecule. DNA
methylation plays an important role for epigenetic
gene regulation in development and cancer.
Source: © Christoph Bock, CeMM Research
Center for Molecular Medicine of the Austrian
Academy of Sciences

In the Laboratory

Caption: Next generation sequencing: epigenome
mapping in the BLUEPRINT project depends on the
interplay of experimental and computational methods.
Source: © Wolfgang Däuble, CeMM Research Center for
Molecular Medicine of the Austrian Academy of Sciences

BLUEPRINT Partners

Caption: BLUEPRINT brings together 42 partner
organisations (academia, research institutes and industrial
partners) from 12 countries.
Source: © BLUEPRINT – A BLUEPRINT of
Haematopoietic Epigenomes

Caption: Cancer epigenetics: a scientist in the
laboratory of BLUEPRINT partner Christoph Bock
(CeMM, Vienna) investigates epigenome
deregulation in leukemia.
Source: © Wolfgang Däuble, CeMM Research
Center for Molecular Medicine of the Austrian
Academy of Sciences

Videos

Please find below a selection of videos highlighting the goals, activities and achievements of BLUEPRINT
which may be used for editorial purposes if source is quoted. Statements or additional footage from the films
can be provided on request. Contact: M.Bussemakers@ncmls.ru.nl

Videos
All videos are available online:
http://www.blueprint-epigenome.eu/index.cfm?p=EB5B1403-CAEA-EBB7-3750EB4413593FBF

Caption: BLUEPRINT: A large European Network
Project
Source: © BLUEPRINT – A BLUEPRINT of
Haematopoietic Epigenomes

Caption: BLUEPRINT: Big data and the first
epigenetic atlas of blood cells
Source: © BLUEPRINT – A BLUEPRINT of
Haematopoietic Epigenomes

Caption: BLUEPRINT: The epigenetic basis of blood
diseases
Source: © BLUEPRINT – A BLUEPRINT of
Haematopoietic Epigenomes

Caption: BLUEPRINT: Deciphering the epigenome
of blood cells
Source: © BLUEPRINT – A BLUEPRINT of
Haematopoietic Epigenomes

