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Dementia research is changing, and Dementias Platform
UK (DPUK) is at the forefront of these changes. The
global growth in cases of dementia has accelerated the
search for new treatments, but new approaches are
needed if the search is to be successful. DPUK brings
together academic, industry, and third-sector partners
to bridge the gap between mechanism discovery in
the laboratory and successful drug trials by developing
innovative solutions to help human experimental studies
become faster and better.
This report summarises the achievements of DPUK
in its first six years, and bridges to the next phase
of development. You will hear from experts and
stakeholders on the challenges of experimental medicine
and how DPUK is meeting those challenges. You will
read about how DPUK scientists identify the early causes
of dementia, how we recruit to mechanism-focused
experimental studies, and how we collaborate with
industry partners to ensure our experimental studies are
the most relevant to developing new treatments.
The goal of DPUK is to better understand the
complexities of dementia in humans, so that drug trials
will succeed and we can reduce the failure rates. This
enterprise is globally important, and DPUK welcomes
collaboration from scientists, wherever they may be, so
that dementia will no longer be the blight on humanity
that it is today.

Professor John Gallacher, PhD AFBPsS CPsychol FFPH
Director of DPUK
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THE CHALLENGE
OF DEMENTIA
Somebody is diagnosed with dementia every three seconds. It is
untreatable, and it is the biggest killer in the UK. In 2014, in response to
this public health crisis the Medical Research Council funded Dementias
Platform UK. Over the past six years DPUK has innovated technology
and created expert networks in its ambition to speed up early detection,
improve treatment and ultimately prevent dementia.

Dementia 2020
Dementia is one of the most challenging healthcare and economic problems facing
our society today. Around 850,000 people in the UK have dementia, and the number
is set to treble by 2050. In June 2019, data published by Public Health England showed
that dementia in the UK contributes to, or underlies, a quarter of deaths in those aged
over 75.
Following funding in 2014, the Medical Research
Council established Dementias Platform UK (DPUK) as
a highly collaborative public-private-partnership for
translational experimental medicine.
Through our ethos of pre-competitive partnership,
the best academic and industry minds are brought
together to identify innovative solutions to the
difficulties surrounding translating basic research into
treatments. These include early detection of disease,
precision recruitment to trials, and experimental
studies that inform trials decision making.
For early detection, our Data Portal enables
researchers to have global, remote access to over
3 million records of population and cohort data
for rapid hypothesis generation and testing. Our
molecular and structural brain Imaging Network uses
the Data Portal to provide image sharing and preprocessing capability across collaborating cohorts,
and to detect the earliest brain changes that lead to
dementia. Our Stem Cell Network allows cell lines
from cohort members to be used to identify the
earliest cellular and molecular changes that lead to
dementia.

Precision recruitment allows the right people to
be recruited for the right study at the right time.
Our Clinical Studies Register of 53,245 participants
enables members of research cohorts, who wish
to support dementia research, to be re-contacted
according to their suitability for specific studies. Our
Great Minds Register of 3,276 members is for cohort
participants who are willing to provide additional
cognitive data on a regular basis for studies that
require the detection of cognitive change.
Our experimental medicine portfolio is a partnership
with a growing number of pharmaceutical and biotech companies, where the studies address questions
to translate discoveries in synaptic health and
vascular health into new interventions for dementia.
Our Imaging and Stem Cell Networks provide cuttingedge technologies in support of these studies.

Through these initiatives DPUK is
increasing the UK’s capacity for
translational experimental medicine
in the search for new treatments.

MRI image of head
showing brain.
Credit Shutterstock
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Taking up the dementia challenge

Precision
recruitment

Early detection

Data Portal
p10

Stem Cell
Network
p12

Imaging
Network
p14

“To accelerate progress in dementia
research, scientists are turning to
ambitious technological approaches
to open new frontiers in the hunt
for more effective treatment, risk
reduction and detection. Dementias
Platform UK is a vital resource for
the dementia research community
and a key partner in Alzheimer’s
Research UK’s Early Detection of
Neurodegenerative diseases (EDoN)
initiative. Cohort data and expertise
within Dementias Platform UK will be
instrumental in allowing us to detect
the diseases that cause dementia
much earlier than we do today.”

Experimental
medicine

Volunteers
with rich data
p18

Deep
and Frequent
Phenotyping
study

“From inception, Dementias Platform
UK has shown how new thinking can
change how we do dementia science.
I am delighted that the global reach
of DPUK has been recognised in
their continued support by MRC and
industry.”
GEORGE FREEMAN MP

“Dementias Platform UK
demonstrates the opportunities
for collaborative work in
neurodegeneration in the rich
scientific environment of the UK. The
access to data from large population
cohorts, studies such as the Deep
and Frequent Phenotyping study for
biomarkers of progression in early
stage disease, the excellent work
being done in synaptic plasticity and
neuro-inflammation and more are
all important reasons why Janssen
is committed to partnering with this
important collaboration.”
PROFESSOR SIR SIMON LOVESTONE,
VP, DISEASE AREA STRONGHOLD LEAD
NEURODEGENERATION, JANSSEN

DR CAROL ROUTLEDGE,
DIRECTOR OF RESEARCH,
ALZHEIMER’S RESEARCH UK

p23

New
Therapeutics
in Alzheimer’s
Disease
p24

Astrocytes
and Alzheimer’s
disease
p26

Routes
to reduce
vascular
dementia

“Research must continue into
early detection and prevention of
dementia – one of the toughest
health and economic challenges of
our age. I am delighted that DPUK
has been re-funded, as it is such
collaborations between academia,
industry and health study volunteers
that will speed discovery of the
causes of dementia and lead to new
treatments.”
ANNELIESE DODDS MP

“Global access to research data is a
major piece of the dementia jigsaw;
it is essential for accelerating the
development of new treatments.
DPUK has pioneered remote data
access, and Health Data Research UK
is delighted to partner with DPUK in
developing world leading data access
technologies.”  
PROFESSOR ANDREW MORRIS,
DIRECTOR, HEALTH DATA RESEARCH
UK

“The MRC is proud of the
achievements of DPUK in bringing
researchers and data together
across the UK to improve resources
and the ways in which our research
community addresses the challenge
of Alzheimer’s disease and related
dementias.”
PROFESSOR PAUL MATTHEWS, CHAIR
OF THE MRC NEUROSCIENCES AND
MENTAL HEALTH BOARD

p27
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EARLY
DETECTION
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In the past 20 years there has been an almost 100% failure rate in drug
trials for dementia because we are testing treatments too late in the
progression of the disease. Once symptoms show, the brain has already
been irreversibly damaged by the disease. Detecting dementia earlier and
testing the effectiveness of new treatments paves the way for preventing or
delaying the disease.
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The Data Portal – rapid data access

A global resource

The DPUK Data Portal operates to the highest data protection standards. Cohort
participants and researchers can be reassured that the data are managed securely and
responsibly, maintaining privacy whilst maximising scientific value.

The DPUK Data Portal brings together health records for over 3 million people from
dozens of cohort studies in a free-to-access resource for researchers.
Researchers can identify which cohorts are relevant
to their proposed area of study, apply for access to
the data, and then analyse it in a secure, remote
environment complete with data linkage, analytical
software packages, and cross-cohort capability.

The top five cohorts within the Data Portal by
applications for access from researchers

46

Whitehall

42

cohorts

41

Airwave

41

UK Biobank

English Longitudinal Study
of Ageing (ELSA)

Brains for Dementia
Research (BDR)

40

35

188

applications

In the 20 months since launch, the Data Portal
has received more than 180 applications involving
over 700 individual data access requests spanning
82 institutions across 20 countries. 71 studies are
ongoing, on topics as diverse as the links between
childhood experiences and later-life cognition,
and the association between Parkinson’s disease,
dementia and insulin resistance.
The DPUK Data Portal was born out of a recognition
that rapid data access is key to accelerating scientific
progress, and that researchers need access to
research data that is structured and curated to
common standards. With an effective treatment
for dementia having proved elusive for more than

a century, this type of high-quality data – from
cognitive test results and biological samples to
brain imaging and genetics – may hold the key to
identifying the changes that take place in the brain
and body long before symptoms start to appear.

The vision is simple: to optimise
access to the UK’s rich heritage of
health data collection, powering
it with state-of-the-art technology
to take on the challenge of finding
ways to prevent and treat dementia.

22 researchers, with
backgrounds ranging
from astrophysics to
biomedical science, join
DPUK’s Exeter University
datathon.
Credit: Steve Haywood

479
users

771

data access requests
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The Stem Cell Network

Cohort stem cell lines

As our most complex, most difficult to access organ, the brain presents scientists
with a real problem – how to study living brain cells in detail. Thanks to efforts of
the DPUK Stem Cell Network, coordinated research is now possible by using cohort
study samples to develop living brain cells in a dish. Members of the DPUK Stem Cell
Network are internationally leading in this work.

In a sample of skin, or a drop of blood from cohort study volunteers, we have the
means of studying Alzheimer’s disease and Parkinson’s disease ‘in a dish’, uncovering
new detail on the biological mechanisms which cause it to develop.

Studying the ‘disease in a dish’ demands specialist
resources and expertise found in UK universities and
industry. Maximising this distributed expertise has
been the key to the breakthroughs the teams are
making. The DPUK Stem Cell Network has enabled
scientists to collaborate with each other and refine
highly advanced techniques in reprogramming,
differentiation and genome editing using cohort
samples.
Scientists working in the pharmaceutical industry
use automated robotics technology to conduct drug
testing, and now UK universities have these same
machines. This puts dementia experts – whether
based in universities or industry – in the best
position to collaborate effectively. Within the Stem
Cell Network, scientists are pooling their resources,
making the most of expertise to support drug
development. Using cohort-derived samples, teams
are testing thousands of drugs to discover new
targets for treating neurodegenerative disease.
Automated liquid handling
system at the WadeMartins stem cell lab.
Credit: Anna Lukala

“The use of patient stem cell-derived
neurons has transformed the way we now
study cellular mechanisms of diseases
of the brain. Whereas it was previously
impossible to access living neurons from
patients with Alzheimer’s and Parkinson’s,
we can now do so using stem cell
technology. The work of the DPUK Stem
Cell Network has allowed UK scientists
to undertake and publish world-class
research in this area.”

This is possible thanks to the extraordinary advances
in stem cell science. Scientists in DPUK’s Stem Cell
Network have pioneered new techniques that allow
them to develop living brain cells from the ‘induced
pluripotent stem cells’ (iPSC) derived from the skin
and blood samples of cohort volunteers.

The process of analysing the cells is now well under
way, and researchers are able to study the behaviour
of living brain cells safely outside of the human body.
The newly-derived cells are allowing scientists to go
back in time to study the early undetected stages of
dementia. This is providing unprecedented insights
into the cellular processes involved in dementia and
into targets for potential treatments.

Using stem cell lines to find new drugs:
DPUK stem cell researchers are working with
AstraZeneca to test potential drugs on new
disease targets

Wade-Martins
Lab, Oxford: 4,000+
AstraZeneca compounds
and drugs

Shared knowledge
and techniques

Stem cell
lines from
DPUK cohorts

DPUK Network
Labs: patient-specific
brain cells derived from
iPSCs

DPUK investment in
industry-scale stem cell
processing technology

PROFESSOR RICHARD WADEMARTINS, PROFESSOR OF MOLECULAR
NEUROSCIENCE, UNIVERSITY OF OXFORD
Original
disease
targets
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Testing potential
drugs on new
targets using ‘disease
in a dish’ models of
conditions such as
Alzheimer’s or
Parkinson’s
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The Imaging Network

Detecting dementia before it emerges

One of the central challenges in dementia research is scale. How can we run brain
imaging studies that are large enough to deliver robust findings?

One of the sad truths about dementia is that by the time symptoms start to appear, it’s
usually too late to reverse them. And as dementia grows into one of our most pressing
public health issues, researchers urgently need the tools to help them detect the
disorder in its earliest stages and develop effective treatments.

Brain imaging across sites is complex as it is difficult
to know which differences in an image are due
to differences in the brain, or which are due to
differences in the scanner. This represents a real
block to research.
The answer comes in creating a network of imaging
centres that work together. DPUK’s Imaging Network
links imaging experts at seven UK sites. Thanks to
DPUK, researchers across the network share best
practice, have upgraded local protocols to a common
standard, and have calibrated scanners across sites.
This allows researchers to be more confident that
they can detect the subtle brain differences that are
due to early disease. These standardised methods
and resources are designed to facilitate multi-centre
dementia research – a whole new approach in brain
imaging studies for dementia.

DPUK technology network
Seven-centre Imaging Network
Six-centre Stem Cell (iPSC) Network
Five-centre Informatics Network
DPUK technology networks
national coverage
imaging Network
iPSC Stem Cell Network

“The ability to image and quantify
pathology in the brain by positron
emission tomography (PET) has become
a key technology for dementia research.
With major investment in a PET-MR
scanner network by Dementias Platform
UK, we are now in a unique position to
fully utilise this powerful technology
towards its research objectives.”

One of those tools – and one of the most valuable in
the fight against dementia – is brain imaging. From
detecting the build-up of toxic proteins in the brain,
to learning more about how dementia takes hold at a
cellular level, the deployment of magnetic resonance
imaging (MRI) and positron emission tomography
(PET) technologies can give scientists important
insights into the development, progression and
potential treatment of dementia.
Crucial to this research is the DPUK Imaging Network,
which brings together a critical mass of skills, ideas,
technologies and best practice to create a worldleading environment for applying advanced imaging
in support of experimental medicine and clinical trials
in dementia research.

The network includes seven new
state-of-the-art combined PETMR scanners funded by DPUK,
manufactured by Siemens and GE
Healthcare, and based at universities
and hospitals across the UK.

PROFESSOR FRANKLIN AIGBIRHIO,
PROFESSOR OF MOLECULAR IMAGING
CHEMISTRY AT THE WOLFSON BRAIN
IMAGING CENTRE, UNIVERSITY OF
CAMBRIDGE

Informatics Network

Reviewing
participant data
from an MR-PET
scanner. Credit:
University of
Manchester
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PRECISION
RECRUITMENT

Translating research into effective interventions for diagnosing and treating
dementia relies on the right volunteers participating in targeted studies.
Yet finding enough volunteers at risk of dementia, but free from the
symptoms associated with the disease, is a major barrier to developing
such treatments. The pressing need now is to recruit and retain a registry of
volunteers with the key characteristics required for dementia studies.

MR-PET scans of two patients - green and yellow show build
up of amyloid protein associated with dementia
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Trials readiness

Volunteers with rich data

Scientists talk about ‘trials readiness’. This term describes a clinical study into a biological
process or treatment that has a strong research approach, knowledge of the disease
mechanisms, and volunteers with the right biological characteristics available for
effective clinical trial. For dementia research, scientists need to identify the risk
characteristics for dementia, in those not showing symptoms of the disease.

Dementia is the single largest cause of death in the UK, but despite this over the past
20 years no new treatments have been developed. To break this deadlock, DPUK is
spearheading recruitment of volunteers with a risk of developing dementia to clinical
studies. We are working with cohort partners to re-contact their participants on the
basis of risk for dementia, and to recruit them to clinical studies.

Volunteers in Great Minds and
the Clinical Studies Register

56,521
volunteers consenting
to dementia research

Thanks to the generosity of cohort participants, from
HealthWise Wales and Airwave studies, researchers
will be able to recruit participants who have
biological characteristics associated with increased
dementia risk for dementia studies. Research
needs to identify early indicators and treatments
of dementia, before symptoms have irreparably
damaged the brain. Recruiting the right people to
early clinical trials will speed the discovery of the
potential biological mechanisms that cause dementia
and help industry to take the most promising
treatments to drug trials.
Credit: Anna Lukala

20,528
volunteers with
genetic information

Marianne Talbot is a participant of the ELSA cohort.
ELSA stands for ‘English Longitudinal Study of Ageing’.
Both her parents had dementia and she is happy to
do anything she can to help the fight against these
diseases and all others. Marianne is contributing to
shaping the volunteer-focused development of Great
Minds.

“Working with volunteers with existing
rich medical data gives researchers the
opportunity to test new treatment in
groups at varying risk of developing
dementia. Combining the factors that
we know increase the risk of dementia
in later life, we can pinpoint those
that may develop symptoms in about
5-10 years. The main goal of this is to
develop treatments that stop or slow
down the disease before it starts causing
permanent damage.”
DR IVAN KOYCHEV, CLINICIAN SCIENTIST,
UNIVERSITY OF OXFORD

33,356
volunteers with
cognitive test data
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EXPERIMENTAL
MEDICINE INCUBATOR
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The Experimental Medicine Incubator powers a new generation of
collaborative studies in humans so that we can identify the mechanisms of
dementia. By using non-invasive techniques such as medical imaging and
powerful ‘omics technologies we can approach the human as the ultimate
experimental model. These studies bring discovery science to the point
where drug development can begin.
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Experimental medicine studies

The Deep and Frequent Phenotyping study (DFP) – a case study

Experimental medicine studies such as medical imaging and powerful ‘omics
technologies allow us to approach the human as the ultimate experimental model for
improving human health.

One of the big challenges facing dementia researchers is how to detect and track
Alzheimer’s disease in its earliest stages – often years before symptoms start to
show. The DFP study, led by Professor Simon Lovestone and Dr Vanessa Raymont, is
jointly funded by the MRC, industry and NIHR to help scientists identify the best early
warning signs, and track responses to treatments.

Experimental medicine is vital to early-stage drug
discovery, as researchers address fundamental
questions in dementia research and conduct the first
in-human tests.
By investing in the UK’s research technologies, DPUK
has brought together experts and volunteers to
speed the development of new treatments. These
experimental studies explore promising new areas
that promote synaptic health and consider the role of
vascular health and neuro-inflammation in dementia.
Developing treatments for neurodegenerative
disease involves many different stages. Treating
dementia means identifying undesirable cell changes
and manufacturing compounds that counter these.
Universities and industry each play important parts
in the success of the Incubator, bringing expertise
and resources together to ensure more effective
outcomes.

The experimental medicine portfolio

10
work packages
77
team members
25
locations
916

participants

3,442
samples

13,000

DFP is recruiting 250 participants from across the
UK who are over 60 and in good health, including
people with a higher than average risk of dementia.
Anonymous data from these volunteers will be made
available via the DPUK Data Portal to help other
researchers understand how Alzheimer’s disease
develops and whether early interventions are
working.
Tests carried out on participants include regular brain
scans, cognitive and memory tests, scans of magnetic
fields generated by the brain, retinal imaging, blood
tests, and the use of wearable technology to measure
movement, gait and ‘real world’ cognitive function.
When fully operational, DFP will have testing centres
in Edinburgh, Exeter, London, Manchester, Newcastle
and Oxford.

For its size, DFP is the world’s
most detailed study to date into
preclinical Alzheimer’s disease.
Without generous volunteers, the
pilot would not have been able to
reveal the observable characteristics
that may contribute to people
developing Alzheimer’s disease.
Once the study is complete this data
will be part of the DPUK Data Portal.

Queen’s University
Belfast is leading
imaging and image
analysis of progression
of retinal changes
associated with
Alzheimer’s disease,
which includes ultrawide field imaging of
the retina.
Credit Optos/Nikon.

brain scans

Gait assessment in the DFP study. Credit Professor
Lynn Rochester, Brain and Movement Research
Group, Newcastle University, UK.
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New Therapeutics in Alzheimer’s Disease – a case study

Magnetoencephalography (MEG) scanners measure
subtle changes in the working of brain cells.
Credit National Institute of Mental Health, National
Institutes of Health, Department of Health and
Human Services

With Alzheimer’s disease accounting for over 60% of all dementias in the world, the
New Therapeutics in Alzheimer’s Disease (NTAD) study, led by Professor James Rowe,
is testing new brain scans that are revealing early changes in the brain that are a
signature of Alzheimer’s disease. These markers for the disease will be used to test
whether experimental treatments can delay, or even prevent, the progression of the
disease.
Across two sites – Cambridge and Oxford – NTAD
is using magnetoencephalography (MEG) scanners
to identify and test biomarkers with the help
of 100 volunteers. It is still early days, but MEG
measurements of brain activity promise to be
sensitive enough to detect the early disease. The
initial findings suggest that it may be feasible to
monitor the impact of treatments on the rate of brain
cell decline.
Having a biomarker sensitive to subtle changes in
the working of the brain is vital if the pharmaceutical
industry is to develop early treatments in a timely
and cost-effective way.
The study’s industry partners – Janssen, AstraZeneca
and Lilly – will test any proven and reliable early
Alzheimer’s biomarkers to assess the effectiveness of
new treatments in slowing or preventing the disease
and to fast-track drug trials.
Treating Alzheimer’s disease early is vital. Damaging
amyloid proteins, the hallmark of Alzheimer’s
disease, build up years before symptoms show and
result in irreversible damage to the brain. For this
reason, NTAD is focusing on detecting the disease
at an earlier stage so that industry can develop
treatments that stop the disease before symptoms
start.

“I have found taking part in the in NTAD
study incredibly positive. Along with being
professional, the research team have
been personable and considerate. They
have been clear about what is involved
and I have never felt pushed or forced to
participate at any stage.
‘I would like to thank the team – they
have been superb. Science like this gives
me hope. If my contribution goes some
way to helping us understand how to
slow the disease progress, I feel that I will
have helped those with Alzheimer’s in the
future.”
SALLY TAYLOR (PICTURED WITH HER
HUSBAND TONY): PARTICIPANT ON THE
NEW THERAPEUTICS IN ALZHEIMER’S
DISEASE (NTAD) STUDY
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Astrocytes and their role in Alzheimer’s disease – a case study

Routes to reduce vascular dementia – a case study

The degeneration of star-shaped brain cells known as astrocytes may have a role
in the development of Alzheimer’s disease. A joint research team led by Professor
Paul Matthews carried out a proof-of-concept study to test whether PET scans could
provide useful information about astrocytes in people with Alzheimer’s disease.

Stroke is a major risk factor for dementia and declining cognition is a major risk
factor for stroke. However, the links between vascular health and brain health remain
poorly understood. The “Rates, Risks and Routes to Reduce Vascular Dementia study”
(R4VaD) is recruiting 2,000 stroke survivors to shed light on vascular and brain health.

Commonly characterised as ‘helper’ or
‘housekeeping’ cells, astrocytes perform several
important functions in the brain, and previous
research has suggested that astrocyte alterations are
observed in various neurodegenerative diseases. The
DPUK researchers found increased uptake of a PET
astroglial activation tracer in the brains of people
with early and established Alzheimer’s disease,
compared with healthy control subjects. They also
found that the extent of the increase is related to the
deposition of amyloid – a protein in the brain linked
to Alzheimer’s disease.

Vascular dementia is the second most common type
of dementia after Alzheimer’s disease. Memory loss,
and thinking and language difficulties occur when the
brain is damaged because of problems with the blood
supply. Not all stroke survivors go on to develop
dementia and so the R4VaD study sets out to explain
the causes of dementia in stroke patients, and
identify the warning signs that predict which patients
will be affected.

iPSC-derived neuron and
astrocyte cultures taken using
a fluorescent microscope at
University College London.
Credit: Nuria Seto-Salvia, Tom
Warner
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The study moves forward a UK-led discovery effort
for a new biomarker that promises to be important
across a number of neurodegenerative diseases,
including an improved understanding of the early
progression of Alzheimer’s disease at the time when
it could be treated most effectively.
The proof-of-concept study received support from
DPUK partners Imperial College London, Invicro and
GSK.

Under the leadership of Professor Joanna Wardlaw,
DPUK’s Vascular Health Network has brought
together expertise in both disease areas and begun
tracking the changes in memory and thinking skills in
stroke survivors across the UK.
So far the study has recruited over 1,250 stroke
patients, across 53 different sites. Despite COVID-19
pandemic measures pausing new recruitment,
remote data collection is still possible, taking place
on six to 12 week follow up. Once complete, this
will be the first study of its size that has tracked this
level of detail for vascular causes of dementia. The
data from this intensive study will allow researchers
to investigate the impact of stroke on long-term
cognition and dementia risk, and stratify treatments
according to risk.

R4VaD is a national-scale study
with centres at the universities of
Edinburgh, Cambridge, UCL, Oxford,
KCL, Manchester, Nottingham,
Leicester and Glasgow. Such
influential, large-scale studies
are only made possible through
collaboration, and DPUK is a
proud partner alongside the
Stroke Association, British Heart
Foundation and the MRC.
Red blood vessel
Credit: Pixabay
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COLLABORATION

Universities don’t make drugs – it is industry that takes the discoveries of
academia and invests resources and skills into developing new medicines.
In this same way academia also works closely with the third sector, helping
to influence public health policy, health funding and healthcare in order to
improve the lives of those at risk of dementia.

Sharing knowledge and research at the DPUK Annual Conference. Credit: Paul Tait
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Academia and industry expertise

The dementia landscape: academia and the third sector

DPUK’s collaborative mindset has already created new tools and resources
to speed up the pathways to developing new medicines, and to equip a new
generation of researchers with the skills they need to discover new treatments
for dementia.

Charities and not-for-profits in the UK are inspiring contributors to dementia research
and policy development. Their skills in raising funds and influencing policy supports
research that addresses detection, care and prevention of dementia. Working with the
third sector on researcher-focused events like ‘datathons’ aligns research skills with
public attitudes and innovates research priorities.

Cooperating and aligning academic research with
drug development helps industry develop and
test new treatments faster than ever before. In
the New Therapeutics in Alzheimer’s Disease
(NTAD) collaboration, initial findings show that new
biomarkers for early Alzheimer’s disease may prove
effective indicators of whether treatments slow or
alter the disease progression. Industry partners will
make use of the new biomarkers to design better
clinical trials to find new medicines for dementia.
Collaborating on repurposing drug libraries is
another promising research area. By using stem cell
technology to develop ‘disease in a dish’ models,
the Stem Cell Network is working with AstraZeneca
to test thousands drugs that have not been tested
as a treatment for dementia. These drugs offer
the opportunity to find new treatments fast by
matching existing drug pathways with potential
neurodegenerative disease targets.

Supporting the best researchers from academia,
industry and not-for-profits brings knowledge
transfer and new skills to the research community.
DPUK’s flagship datathon events use the Data
Portal to power interdisciplinary research groups of
early career researchers, data scientists, dementia
researchers and mathematicians, to develop and test
new hypotheses.

“DPUK’s industry and academic
scientists bring complementary skills and
knowledge to research. Multidisciplinary
collaborations are vital in breaking the
deadlock in preventing dementia. If we
are to develop effective treatments for
the most pressing health crisis of our age
we need to reduce the time – and cost –
of developing new drugs.”

Through partnering with Alzheimer’s Research UK,
the Alan Turing Institute, the University of Exeter,
Swansea University and the University of East Anglia,
DPUK has brought these intensive research events to
121 researchers from over 30 different institutions.
Due to COVID-19 we have moved to virtual
datathons, which are proving just as popular.

“Charities and not-for-profit organisations
have a major role in strategically
influencing research and policy agendas.
Gates Ventures is working closely with
DPUK and other platforms, piloting an
international dementia-focused data
sharing network.
With its high levels of data security,
and breadth and depth of data, the
DPUK Data Portal is a key partner in this
network and will play an important role in
increasing data access worldwide.

DR JOHN ISAAC, SENIOR DIRECTOR IN
NEUROSCIENCE, JANSSEN INNOVATION

Our goal is to reduce the barriers to data
discovery and access. Our vision is that
the best researchers with the best ideas
from academia and industry will be able
to access the best data from wherever
they live.”

Stem cell labs
Credit: Anna Lukala
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Rafael Jimenez, Head of Research Informatics at Alzheimer’s
Research UK, at the Swansea University DPUK Datathon

NIRANJAN BOSE, MANAGING DIRECTOR,
HEALTH & LIFE SCIENCES AT GATES VENTURES
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LOOKING
AHEAD
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Now delivering on international efforts to defeat dementia, new resources
are beginning to change the historic underfunding of dementia. DPUK is
one of the beneficiaries of this with the MRC announcing reinvestment
into DPUK.
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The next phase of Dementias Platform UK

A global perspective

DPUK is unique in integrating the discovery science of experimental medicine with
population data, within pre-competitive industry collaborations. In the next phase
DPUK will expand its capacity in three areas that are vital to filling the knowledge gap in
dementia research.

Dementia is not a disease that one country or one organisation alone can cure. It
is a global problem that requires a global solution. DPUK is committed to working
internationally in the search for new treatments.

We need to improve access to rich cohort data if we
are to accelerate scientific breakthroughs. Through
our partnership with Health Data Research UK
(HDRUK) the Data Portal will link to electronic health
data, becoming the most in-depth longitudinal data
resource globally. And by enhancing our imaging
pipelines DPUK will provide global access through
the ‘XNAT’ open-source imaging platform offering
researchers image storage and processing facilities.
Precision recruitment of volunteers to studies is
what underpins ground-breaking research studies.
By working with NIHR’s Join Dementia Research and
the Scottish Brain Health Register, our Trials Delivery
Framework will power recruitment and matching of
essential volunteers to trials centres across the UK.
Only by unlocking the hidden mechanisms behind
the human experience of dementia can we take

laboratory discoveries through to early-phase clinical
trials. Our Experimental Medicine Incubator brings
industry’s skills and experience of the requirements
of large-scale trials to bear on the root causes of
dementia. In association with the UK Dementia
Research Institute and Alzheimer’s Research UK
Drug Discovery Alliance, the Incubator will focus on
how we lose synapses, how we can prevent vascular
dementia and how to identify the inflammatory
processes associated with dementia.
The injection of new funding from the Medical
Research Council (MRC), industry, and third sector
partners brings together the foremost scientists in
dementia research and gives them access to the
technology and research resources they need to
transform our understanding of this disease.

DPUK has brought
scientists from
universities and industry
together in conferences
and specialist training
workshops, supporting
innovative new studies.
Photo credit: Alex Tyler
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Globally, dementia research still lags behind
other public health issues in terms of funding and
knowledge creation. For every 12 publications
produced on cancer only one is produced on
neurological disease. To fill this knowledge gap, DPUK
has embraced international collaborative working
and partnership.

development. Underpinned by DPUK and the
European Medical Information Framework (EMIF),
the Innovative Medicines Initiative (IMI) Roadmap
project on real-world data in Alzheimer’s disease
established the importance of standardised clinical
assessments for disease progression modelling and
drug evaluation.

Researchers need to access the best data available.
Through our work with Gates Ventures, the Global
Alzheimer’s Disease Interactive Network (GAAIN), the
Critical Path for Dementia (CPAD), and Aridhia, we
are supporting the development of the Alzheimer’s
Disease Work Bench, a cross-platform solution for
international data access.

As the largest European dementia-related informatics
research infrastructure, DPUK brings learnings
on data management policy and practice that is
informing the development of IMI projects. DPUK is
a key partner in the IMI Neuronet, which links and
integrates many IMI neurodegeneration projects.

Critical to the success of international data access is
data security. In collaboration with Cohen Bioscience,
Fraunhofer Institute, Hong Kong University,
Maastricht University, the Ontario Brain Institute,
Seoul Samsung Medical Centre, and the University
of Peking, we are setting out the principles and
practices of secure, high-value informatics networks.
Integrating trials and real-world data (population
and clinical data) is critical to accelerating drug

Experimental medicine is the translational bridge
between discovery science and drug development.
DPUK is collaborating with the European Prevention
of Alzheimer’s Disease Project (EPAD) and the US
Global Alzheimer’s Platform (GAP) to develop trialsready volunteer populations. Supported by pharma
and philanthropic partners, DPUK’s Trials Delivery
Framework will increase the number of experimental
medicine studies conducted in the UK.

Dr Sarah Bauermeister
supporting Data Portal analyses
at the Alan Turing Institute DPUK
datathon. Photo: Alex Tyler

MEETING THE CHALLENGE OF DEMENTIA: DPUK REPORT 2020 | 35

SELECTED PUBLICATIONS
2019
Keuss SE., et al. (2019) Incidental findings on blood
tests and brain imaging: results from the first phase
of Insight 46, a longitudinal prospective sub-study of
the 1946 British birth cohort. BMJ Open. doi: 10.1136/
bmjopen-2019-029502
Lane CA., et al. (2019) Associations between blood
pressure across adulthood and late-life brain structure and
pathology in the neuroscience substudy of the 1946 British
birth cohort (Insight 46): an epidemiological study. Lancet
Neurology. doi: doi.org/10.1016/S1474-4422(19)30228-5
Parker TD., et al. (2019) Hippocampal subfield volumes
and pre-clinical Alzheimer’s disease in 408 cognitively
normal adults born in 1946. doi: doi.org/10.1371/journal.
pone.0224030
Convery RS., et al. (2019) Longitudinal (18F)AV-1451 PET
imaging in a patient with frontotemporal dementia due to
a Q351R MAPT mutation. J Neurol Neurosurg Psychiatry.
2019 Aug 22. doi: 10.1136/jnnp-2019-320904
Vöglein J., et al. (2019). Seizures as an early symptom
of autosomal dominant Alzheimer’s disease.
Neurobiology of Aging, 76, 18-23. doi:10.1016/j.
neurobiolaging.2018.11.022
Franzmeier N., et al. (2019). The BDNFVal66Met SNP
modulates the association between beta-amyloid and
hippocampal disconnection in Alzheimer’s disease. Mol
Psychiatry. doi:10.1038/s41380-019-0404-6
Vöglein J., et al. (2019) Clinical, pathophysiological
and genetic features of motor symptoms in autosomal
dominant Alzheimer’s disease, Brain, awz050, doi.
org/10.1093/brain/awz050
Preische O., et al. (2019) Serum neurofilament dynamics
predicts neurodegeneration and clinical progression in
presymptomatic Alzheimer’s disease. Nature Medicine.
2019 Jan 31; 25:277-283. doi: 10.1038/s41591-018-0304-3
Harding Z., et al. (2019) Identifying Parkinson’s disease and
parkinsonism cases using routinely collected healthcare
data: A systematic review. doi.org/10.1371/journal.
pone.0198736

36 | MEETING THE CHALLENGE OF DEMENTIA: DPUK REPORT 2020

Wilkinson T., et al. (2019) Identifying dementia outcomes
in UK Biobank: a validation study of primary care, hospital
admissions and mortality data. Eur J Epidemiol. 2019 Feb
26. doi: 10.1007/s10654-019-00499-1

Baker E., et al. (2019) Gene-Based Analysis in HRC Imputed
Genome Wide Association Data Identifies Three Novel
Genes for Alzheimer’s Disease. PloS One. doi.org/10.1371/
journal.pone.0218111

Calvin CM., et al. (2019) Predicting incident dementia
3-8 years after brief cognitive tests in the UK Biobank
prospective study of 500,000 people. Alzheimer’s and
Dementia; The Journal of the Alzheimer’s Association: doi:
10.1016/j.jalz.2019.07.014

Escott-Price V., et al. (2019) Genetic analysis suggests
high misassignment rates in clinical Alzheimer’s cases
and controls. Neurobiology of Aging; 77:178-182. doi:
10.1016/j.neurobiolaging.2018.12.002

Cox SR., et al (2019). Associations between vascular risk
factors and brain MRI indices in UK Biobank. European
Heart Journal doi.org/10.1093/eurheartj/ehz100.
Cox SR., et al. (2019). Structural brain imaging correlates
of general intelligence in UK Biobank. Intelligence, 76,
101376. doi: doi.org/10.1016/j.intell.2019.101376

Sundaresan V., et al. (2019) Automated lesion
segmentation with BIANCA: Impact of population-level
features, classification algorithm and locally adaptive
thresholding. Neuroimage. 2019;202: 116056. doi.
org/10.1016/j.neuroimage.2019.116056

Sarkar C.,et al. (2020) Environmental correlates of chronic
obstructive pulmonary disease in 96?779 participants from
the UK Biobank: a cross-sectional, observational study,
The Lancet Planetary Health, Volume 3, Issue 11, 2019,
Pages e478-e490, ISSN 2542-5196 doi.org/10.1016/S25425196(19)30214-1
Parker TD., et al. (2020) Hippocampal subfield volumes and
pre-clinical Alzheimer’s disease in 408 cognitively normal
adults born in 1946, 2019 PLOS ONE doi.org/10.1371/
journal.pone.0224030
Parker T., et al. (2020) Pure tone audiometry and cerebral
pathology in healthy older adults, Journal of Neurology,
Neurosurgery, and Psychiatry doi.org/10.1136/jnnp-2019321897

Connor-Robson N., et al. (2019) An integrated
transcriptomics and proteomics analysis reveals functional
endocytic dysregulation caused by mutations in LRRK2.
Neurobiology of Disease 127:512-526. doi:10.1016/j.
nbd.2019.04.005

Koychev I., et al, (2020) Prediction of rapid amyloid and
phospotylated?Tau accumulation in cognitively healthy
individuals, Alzheimer’s Dement. 2020; 12:e12019 doi.
org/10.1002/dad2.12019

Leonenko G., et al. (2019) Polygenic risk and hazard scores
for Alzheimer’s disease prediction. Ann Clin Transl Neurol.
2019;6(3):456–465. 2019(1) 18. doi:10.1002/acn3.716

Paonessa F, et al. (2019) Microtubules Deform the
Nuclear Membrane and Disrupt Nucleocytoplasmic
Transport in Tau-Mediated Frontotemporal Dementia.
Cell Rep. 2019 Jan 15;26(3):582-593.e5. doi: 10.1016/j.
celrep.2018.12.085

Kocagoncu E., et al (2020) Tau pathology in early
Alzheimer’s disease is linked to selective disruptions in
neurophysiological network dynamics, Neurobiology of
Aging, 2020, ISSN 0197-4580
doi.org/10.1016/j.neurobiolaging.2020.03.009

Leonenko G., et al. (2019) (2) Genetic risk for Alzheimer
disease is distinct from genetic risk for amyloid deposition
Ann Neurol. 2019 Sep;86(3):427435. doi: 10.1002/
ana.25530

Zambon F., et al. (2019) Cellular ?-synuclein pathology is
associated with bioenergetic dysfunction in Parkinson’s
iPSC-derived dopamine neurons. Human Molecular
Genetics 28(12):2001-2013. doi: 10.1093/hmg/ddz038

Bauermeister S., et al, (2020) The Dementias Platform UK
(DPUK) Data Portal, Eur J Epidemiol
doi.org/10.1007/s10654-020-00633-4

Grozeva D., et al. (2019.) Benefits and challenges of rare
genetic variation in Alzheimer’s disease. Current Genetic
Medicine Reports 7 (1), pp. 53-62. doi:10.1007/s40142019-0161-5

Booth HDE., et al. (2019) RNA sequencing reveals MMP2
and TGFB1 downregulation in LRRK2 G2019S Parkinson’s
iPSC-derived astrocytes. Neurobiology of Disease 129:5666. doi: 10.1016/j.nbd.2019.05.006

Calvin CM., et al. (2019) Sex-specific moderation
by lifestyle and psychosocial factors on the genetic
contributions to adiposity in 112,151 individuals from
UK Biobank. Scientific Reports; 9:363. doi.org/10.1038/
s41598-018-36629-0

Koychev I., et al. (2019) Deep and Frequent Phenotyping
study protocol: an observational study in prodromal
Alzheimer’s disease BMJ Open 2019;9:e024498. doi:
10.1136/bmjopen-2018-024498
Hughes LE., et al. (2019) Biomagnetic biomarkers for
dementia: A pilot multicentre study with a recommended
methodological framework for magnetoencephalography.
Alzheimers Dement (Amst). 2019 Jun 14;11:450-462. doi:
10.1016/j.dadm.2019.04.009

Fawns-Ritchie C, and Deary IJ., (2020), Reliability and
validity of the UK Biobank cognitive tests PLoS ONE doi.
org/10.1371/journal.pone.0231627

2020
Wilkinson T., et al. (2020) Cohort Data resource profile:
The Secure Anonymised Information Linkage Databank
Dementia e-cohort (SAIL-DeC). International Journal
of Population Health Sciences, v5 (i1),2020. doi.
org/10.23889/ijpds.v5i1.1121
Milne, R., Brayne, C. (2020) We need to think about data
governance for dementia research in a digital era. Alz Res
Therapy 12, 17 (2020). doi.org/10.1186/s13195020-0584-y

MEETING THE CHALLENGE OF DEMENTIA: DPUK REPORT 2020 | 37

Acknowledgements
Experts from across a range of
related disciplines continue to
be central to the development of
DPUK.
We wish to express our gratitude
on this page for their governance
of and contributions to DPUK.
The following are our valued
colleagues from the current
and former Executive Team and
Steering Group:
Professor Carol Brayne
Dr Shirlene Badger
Professor Siddharthan Chandran
Dr Iain Chessell
Professor Ian Deary
Professor Valentina Escott-Price
Professor Nick Fox
Professor Paul Francis
Professor John Gallacher
Professor Kim Graham
Dr Atticus Hainsworth
Professor Karl Herholz
Professor Derek Hill
Dr John Isaac
Dr Declan Jones
Dr Ivan Koychev
Professor Sir Simon Lovestone
Professor Ronan Lyons
Professor Clare Mackay
Professor Paul Matthews
Professor Marcus Richards
Professor Sylvia Richardson
Professor Craig Ritchie
Professor Martin Rossor
Professor James Rowe
Professor Jonathan Schott
Ian Sherriff
Professor John Starr
Professor Cathie Sudlow
Professor Richard Wade-Martins
Professor Joanna Wardlaw
Professor Julie Williams
Dr Paul Wren

We wish to express our gratitude
to our colleagues who lead areas
of DPUK’s work.
We are fortunate to work with
many experts who also have
key roles in the UKDRI and
other national and international
initiatives in dementia research.
Professor Craig Ritchie leads
DPUK’s work in cohort profiling.
Professor Ronan Lyons leads
DPUK’s work in the development
of the Data Portal.
Professor John Gallacher leads
DPUK’s work in trials readiness.
Professors Nick Fox, Jonathan
Schott and Marcus Richards co-lead
DPUK’s work in the development of
the amyloid cohort.
Professor Martin Rossor leads
DPUK’s work in the development
of the familial disease cohort.
Professor Sir Simon Lovestone
leads DPUK’s work in the
development of biomarkers.

Professors Julie Williams and
Valentina Escott-Price co-lead
DPUK’s work in biostatistics
genetics.
Professor Sylvia Richardson leads
DPUK’s work in biostatistics
methods.
Professor Joanna Wardlaw and Dr
Atticus Hainsworth lead DPUK’s
work in vascular mechanisms.
Professor Sir Simon Lovestone and
now Dr Vanessa Raymont leads
DPUK’s work on the Deep and
Frequent Phenotyping study.
Professor Karl Herholz leads
DPUK’s work in the MR-PET
harmonisation study.
Dr Ivan Koychev leads DPUK’s
work in the development of the
Clinical Studies Register and Great
Minds.
Professor Richard Wade-Martins
leads DPUK’s Stem Cell Network.
Dr Andrew Blamire leads DPUK’s
work on repeat imaging.

Professor James Rowe and Dr
John Isaac co-lead DPUK’s work in
synaptic health.

Professor Paul Matthews and now
Professor Franklin Aigbirhio leads
DPUK’s Imaging Network.

Professor Cathie Sudlow leads
DPUK’s work in outcomes
adjudication.

Professor Clare Mackay leads
DPUK’s work in open science.

Professors John Starr and now
Ian Deary leads DPUK’s work in
cognitive assessment.
Professor Carol Brayne and Dr
Shirlene Badger lead DPUK’s work
in ethical, legal and social issues.
Professors Paul Francis and Carol
Brayne lead DPUK’s work in brain
donation.

38 | MEETING THE CHALLENGE OF DEMENTIA: DPUK REPORT 2020

Professor Kim Graham leads
DPUK’s work with Early Career
Researchers.
Meeting the Challenge of
Dementia: DPUK Report 2020 was
written and edited by Heather
Holve, Bea Shelley and Stuart
Gillespie, with Katherine Shepherd,
August 2020.

MEETING THE CHALLENGE OF DEMENTIA: DPUK REPORT 2020 | 39

www.dementiasplatform.uk

