
might suggest,” he says. “We reject many 
projects in India and China because they fail 
to meet the required criteria, and we do in fact 
often get the message that project validation has 
become too stringent.”

Others argue that the rules are still not rigor-
ous enough. In some circumstances, the CDM 
may actually have encouraged the production 
in developing countries of the coolant chemi-
cal HFC-23, an extremely potent greenhouse 
gas (M. Wara Nature 445, 595–596; 2007). 
Critics have demanded harsher sanctions 
against validating companies found guilty of 
lax oversight, together with clearer conflict-of-
interest policies and tighter rules on what quali-
fies as an additional clean-development project.

International Rivers, an environmental 
campaigning group based in Berkeley, Califor-
nia, is now calling on the CDM executive board 
to reject the 412-megawatt Rampur hydro-
power project in Himachal Pradesh, India, 
which is awaiting CDM approval. The project 
could earn some 15 million carbon credits 
from 2012 to 2022, amounting to an estimated 
US$150-million windfall for the Shimla-based 

developer Satluj Jal Vidyut Nigam Limited, the 
group says. But the decision to finance that 
project was taken long before the CDM was 
even created, says Himanshu Thakkar, direc-
tor of the Delhi-based South Asia Network on 
Dams, Rivers and People, clearly invalidating 
its application. 

The company stands by its claim that the 
project qualifies for the CDM, and says that the 
Indian government approved the investment 
proposal for the project in 2007, when the 
CDM was already in place. As Nature went to 
press, the CDM’s executive board, which met in 
Quito, Ecuador, this week, had not yet decided 
whether to approve the Rampur project.

Despite the controversy, the European 
Union seems determined to continue its 
mandatory emissions-trading system, which 
it sees as crucial in tackling climate change. 
There’s little doubt about the urgency of that 
goal: global carbon dioxide emissions have 
increased by 45% since 1990, reaching an 
all-time high of 33 billion tonnes in 2010, 
according to a report released last week by the 
European Commission (see page 515). ■

B Y  A L I S O N  A B B O T T

The health-research division of the 
European Commission launches its 
largest-ever project next week with a 

€30-million (US$41-million) investment in 
understanding the human epigenome, the 
constellation of DNA modifications that shape 
how genes are expressed.

With the project, called BLUEPRINT, 
Europe intends to become a major player in 
the International Human Epigenome Consor-
tium (IHEC), set up last year to help biologists 
understand how the epigenome influences 
health and disease.

All the cells that make up an individual orig-
inate from the same fertilized egg and share the 
same genome. But during development, cells 
acquire epigenetic changes — such as chemi-
cal modifications to DNA, and changes in the 
shape of its tightly coiled three-dimensional 
structure — that affect which genes will be 
active in which cells at a given time and which 
will be silent. 

The epigenome then remains largely sta-
ble, so that a liver, for example, remains a 

liver throughout life. But small parts of the 
epigenome change constantly as the cell 
responds to environmental changes. The epige-
nome also changes in diseases, including cancer.

The importance of the epigenome in health 
and disease is becoming increasingly clear. 
But researchers studying it have faced a big 
hurdle: the lack of a reliable library of high-
quality, quantitative reference epigenomes 
against which new data can be compared. Lit-
tle is known, even, about how much the epig-
enome normally varies between individuals, 
or between the different cells in an individual.

Enter BLUEPRINT, which unites 41 institu-
tions and more than 50 principal investigators 
across Europe who will contribute a further 
€10 million to the project. BLUEPRINT will 
provide at least 100 reference epigenomes 
toward the IHEC’s goal of amassing 1,000 ref-
erence epigenomes by 2020.

BLUEPRINT has chosen to focus on the 
blood system. This should help move discov-
eries quickly into the clinic, as many diagnostic 
tests rely on blood samples. “Blood is also what 
gets stored in biobanks and used for genome 
analysis,” says BLUEPRINT coordinator 

Henk Stunnenberg at the Nijmegen Center 
for Molecular Life Sciences in the Netherlands.

Beyond these conveniences, there was also a 
compelling biological rationale for the choice, 
he says. Unlike most tissues, blood cells are 
constantly renewed, so blood comprises a mix 
of cells at different stages of maturity. “Blood-
cell epigenomes may reveal some general rules 
about how cells develop,” Stunnenberg says.

BLUEPRINT will generate reference epi-
genomes from 60 different cell types, taken 
from the blood of healthy individuals stored 
in the UK’s national blood bank. Each epig-
enome will include a full genome sequence, 
and genome-wide quantitative data on the 
occurrence and distribution of nine different 
epigenetic markers.

For comparison with healthy epigenomes, 
the consortium will produce reference epig-
enomes for more than 60 blood-cancer cell 
types. It will carry out experiments in mice to 
work out how much of the epigenome is her-
itable. The consortium also plans to generate 
lower-resolution epigenomes from two blood-
cell types from 100 healthy people to provide 
a first quantitative indication of natural indi-
vidual variation.

“BLUEPRINT is the first big epigenome 
project to be specifically created in alignment 
with the IHEC mission,” says Peter Jones at 
the University of Southern California in Los 
Angeles, who helped to launch the IHEC. 
“Blood epigenomes are particularly exciting 
because we know an awful lot about the biol-
ogy of how blood stem cells differentiate, but 
little about the sequence of epigenomic events 
involved in the processes that are going to be 
relevant for disease.” ■
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CLEANING UP
Roughly one-�fth of projects in the Clean 
Development Mechanism are registered in India 
— but most do not comply with the scheme.
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Europe to map the 
human epigenome
DNA-modification studies get a multi-million euro boost.
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