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Hypertension
High blood pressure affects 
16 million people in Britain. Can lead to
stroke, heart disease and kidney failure

Coronary heart disease
The most frequent cause of death in Britain, 
with 100,000 victims every year. By 2020, it 
will be the biggest killer in the world

Bipolar disorder 
Also known as manic depression, 
it affects 100 million people 
around the world

Type 2 diabetes
Almost 2 million Britons are affected by 
this late-onset disease, which is linked 
with the growing obesity epidemic

Type 1 diabetes
Diabetic condition in which 
sufferers have to inject insulin. 
Affects 350,000 people in UK
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REVOLUTION

Crohn’s disease          
Up to 60,000 people are affected by this
debilitating bowel condition which can
cause distress and pain for a lifetime 

Rheumatoid arthritis 
Nearly 400,000 people in Britain 
are afflicted with this auto-immune 
disease of the joints
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By Steve Connor
Science Editor

A groundbreaking study
intothegeneticbasisofdis-
easehasopenedthedoorto
newwaysofunderstanding
and treating common ill-
nessesaffectingmillionsof
people – from manic de-
pression to heart disease.
Scientists have an-

nouncedthe first resultsof
the biggest andmost com-
prehensive investigation
intothegenesbehindseven
medical disorders, using a
revolutionaryapproachfor
analysingvast tractsof the
humangenome.
The findings have been

described as an unprece-
dented tour de force for
British science involving
50 research groups and
200 scientists who pio-
neered the approach of
studyingcommondiseases
by analysing the DNA of
thousands of people.
Thetwo-year,£9mstudy

took DNA samples from
17,000peopleacrosstheUK
and built up a database
handling 10billion itemsof
genetic information. Itwill
lead to a new understand-
ingof illnessesasvariedas
high blood pressure, bipo-
lar disorder and rheuma-
toid arthritis.
Initial findings from the

study released yesterday
identifiedadozengenesor
tiny “point mutations” in
thehumangenomethatap-
pear to increase the risk of
someonedevelopingapar-
ticular disorder during his
or her lifetime.
One unexpected result

was finding the firstgenet-
ic link between type 1 dia-
betesandabowelcondition
calledCrohn’sdisease–both
wereassociatedwithagene
known asPTPN2.
Scientists involved inthe

study said the research
promised to open the way
to an era of “personalised”
medicine inwhich doctors
routinelyanalyse theDNA
ofpatientstofindoutwhich
drugs their genes are best
suited for–rather thanthe
existing approach of “one
size fits all”.
Inaddition, themethod-

ologyof thestudycouldul-
timately tease apart the
role of nature and nurture
in thecreationofaperson’s
psyche,making it possible
to understand why some
people are prone to devel-
oping mental illness such
as manic depression or
schizophrenia.
“Many of themost com-

mondiseasesareverycom-
plex, part of ‘nature’ and
‘nurture’,withgenes inter-
acting with our environ-
ment and lifestyles,” said
ProfessorPeterDonnellyof
OxfordUniversity, the lead-
er of the scientific consor-
tiumbehind the study.
“Byidentifyingthegenes

underlyingtheseconditions,

our study should enable
scientiststounderstandbet-
ter how disease occurs,
which people are most at
riskand, intime,toproduce
more effective, more per-
sonalised treatments.
“The new approach

workswellandreliably.Our
understanding of the ge-
neticsofcommondiseases
will change enormously
over the coming years. I
think we are just scratch-
ing the surface.”
The study, published in

the journal Nature, came
out of themammoth effort
during the 1990s todecode
theentire threebillion“let-
ters”of thehumangenome.
It was co-ordinated by the
WellcomeTrustCaseCon-
trolConsortium,andfund-
ed by theWellcomeTrust,
theworld’sbiggestmedical
research charity.
By analysing the small-

est differences in the ge-
neticsequencesofpatients
with a disease and com-
paring themto theDNAof
healthy people, the scien-
tists were able to identify
point mutations strongly
associatedwith increasing
someone’s risk of that ill-
ness.Thescientists found,
for instance, three new
genes that each appeared
to increasetheriskofsome-
one developing Crohn’s
diseasebybetween20and
40percent,comparedwith
the riskwithin the general
population.
Thousands of people af-

fected by at least one of
the seven diseases gave
blood samples that were
analysed by sophisticated
DNA “chips”. These can
rifle through huge regions
of a person’s genome to lo-
cate point mutations that
are different from the gen-
eral population.
MarkWalport, director

oftheWellcomeTrust,said:
“Just a few years ago it
would have been thought
wildly optimistic that it
would be possible in the
nearfuturetostudyathou-
sand genetic variants in
each of a thousand people.
“Whathasbeenachieved

in this research is theanal-
ysis of half amillion genet-
icvariants ineachof 17,000
individuals, with the dis-
covery of more than 10
genes that predispose to
commondiseases.”
Britain is in the process

of establishingavast data-
bankofhumanDNAcalled
UK Biobank – the biggest
of its kind in the world –
which will store the genes

ofhalfamillionpeoplewho
will be closely monitored
for the rest of their lives
for correlations between
genes and disease.
DrWalportsaidthe find-

ingsofthelateststudywere
proof that theUKBiobank
approachofanalysingDNA
on such a large scale will
workintermsof findingout
why some people fall seri-
ously ill. “This research
shows it ispossible toanal-
yse human variation in
health and disease on an
enormous scale,” DrWal-
port said.
“It shows the impor-

tance of studies such as
the UKBiobank, which is

seeking half amillion vol-
unteers aged between 40
and 69,with the aimof un-
derstanding the links be-
tween health, the envi-
ronment and genetic vari-
ation,” he said.
The latest findingscome

just weeks after scientists
used a similar approach to
identifyfournewgenesthat
playasmall but significant
roleinincreasingawoman’s
risk of developing breast
cancer, and an earlier dis-
covery of a gene that con-
fersa70percenthigherrisk
of becoming obese.
ProfessorDonnelly said

that it was possible to
search for the genetic

basis of disease in a fun-
damentally different way
than in the past when the
emphasis was on finding
the cause of single-gene
disorders in families af-
fected by disorders such
as cystic fibrosis and
Huntington’s chorea.
“We are now able to ef-

fectively scan most of the
common variation in the
human genome to look for
variants associated with
diseases.Thisapproachwill
undoubtedlyheraldmajor
advances in how we un-
derstandandtackledisease
in the future,” Professor
Donnelly said.
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Scientists studied the DNA of 17,000 people in a study costing £9m WELLCOME TRUST

Millions offered hope by discovery
of the genes behind killer diseases

When the human
genomewas fully
decoded at the turn of
the century, one scien-
tist described it as the
biggest advance since
the invention of the
wheel. It has taken some
years for research to live
up to the expectations
attached to the deci-
phering of the human
genome. Today’s
announcement goes
someway to addressing
the rationale for decod-
ing the 3 billion “letters”
of the humanDNAcode.
It is nowpossible to

use the framework of
the humangenomeas an
atlas to find ourway
around the individual
genomes of real people
with realmedical prob-
lems.Knowing that a
fault in a gene is associ-
atedwith a disorder
could help scientists to
understand themolecu-
lar basis of that condi-
tion, leading to better
treatment andpossibly
even a cure.
Until recently,medi-

cal genetics had to focus
on often rare conditions
resulting fromdefects
in single genes.Now the
emphasis is onmore
commondiseaseswhere
the genetic elementmay
be small but the effect is
still significant.
Weare all bornwith

genetic predispositions.
The science ofmass
DNAanalysis promises
to tease apart the inher-
ited traits. The hope is
that itmay be possible to
analyse our genomes at a
fraction of the current
cost.However, this is a
longway off. Neverthe-
less, scientists are on
the cusp of great discov-
eries about the nature
of humandisease.

An atlas
of the
human
body

BY STEVE
CONNOR

ANALYSIS

In numbers

10 billion
Items of genetic
information used for the
research, collected from
the DNA samples of
17,000 people
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