
Annual Review

 
  Cultures  |  Frontiers  |  Discoveries





02

12

28

04

18

36

Introduction

Creative cultures

Healthy futures

The year in numbers

Emerging challenges

Building on success

Contents



It is a real honour to introduce my first Wellcome 
Trust Annual Review as Director. I hope you will 
enjoy reading about the work of the Trust over 
the past year. But as much as this is an opportunity 
to look back and reflect on what we have 
achieved, it is also a moment to look forwards.

Since becoming Director of the Wellcome  
Trust in October 2013, I have been talking and 
listening intently to my new colleagues, and  
also to many researchers we fund – and  
many we don’t – at institutions in the UK  
and around the world. It has been fascinating  
to meet so many people working across a 
staggering breadth of research in biomedical 
and clinical sciences, biotechnology, humanities  
and social sciences, education, and public 
engagement. It was a wonderful opportunity  
to hear about some outstanding work, but also 
to listen to the research community’s views  
of the Trust and how we might improve in  
the future. Our overall vision has not changed. 
There are, however, ways to now refresh the 
framework within which we fund people to 
pursue that vision.

Some new or revised funding schemes  
have already been introduced and others  
will follow in 2015. We particularly want  
to increase opportunities for research  
leaders of the future to develop their ideas  
and build their own research teams. There  
will be a major new scheme for collaborative 
research, and a reformed approach to our 
Strategic Awards. At the other end of the  
scale, we have introduced a seed-funding 
scheme for small, one-off grants. These  
will give more people the chance to try  
out innovative or high-risk ideas, or get 
preliminary data ahead of a subsequent  
funding application.

These changes should make it easier for 
researchers to identify the types of funding 
most relevant to them and what they want  
to achieve. I also hope they show that we  
want to encourage cultures of creativity  
and innovation, so that when the spark of  
an idea inspires people, they can apply to  
the Trust for the most appropriate support.  
It is how I believe research works best:  
recognise the passion and skills of a team  
or individual – whatever their career stage  
– and back them to develop their ideas, make 
discoveries and, in all likelihood, make a 
significant difference to our understanding  
of the world and our health within it.  

The outbreak of Ebola virus in West Africa  
this year was a stark reminder of the many 
challenges that confront human health. Faced 

Creative, innovative  
research will transform  
our future health 
JEREMY FARRAR 
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SCIENCE ENRICHES OUR 
LIVES WITH KNOWLEDGE, 
NEW INSPIRATION AND NEW 
POSSIBILITIES.”



with the uncertainties of an emerging epidemic, 
fear and misunderstanding compounded the 
harm of an already deadly disease. We still  
don’t know what the final toll will be or how  
the epidemic will be brought to an end.

Research is the best way to develop new tools 
and discover the most effective response for 
stopping such an outbreak. And communicating 
the findings of research, engaging people with 
policies that could help protect them, and 
involving them in the response is the best way 
to reduce uncertainty and fear.

Emerging new infections are inherently more 
concerning than diseases we have lived with  
for centuries. Yet while each premature death  
is one too many, many times more people died 
of malaria this year than Ebola. Millions died 
from cardiovascular disease; tens of millions 
were living with dementia, depression or 
diabetes. At the Wellcome Trust, we quite 
rightly took a leading role in the research 
response to the Ebola outbreak – including 
catalytic support for clinical trials of potential 
treatments and vaccines, social science ethics  
and epidemiology – but we have to maintain  
a broad perspective in our work. An 
unprecedented epidemic is an obvious frontier 
in the sum of human knowledge, but there  
are frontiers in more familiar contexts, too.

For example, environmental changes will  
have huge effects on our health, and we  
need to understand those changes and what 

actions we can take. The rise of drug-resistant 
infections is another global concern.  
The international community will certainly 
have to change the way we respond to  
these big health challenges, both short-term 
emergencies and long-term trends. But  
looking to the future, I see the promise  
of research to address such problems. We  
have an unprecedented capacity to analyse 
genomic sequences and we are still learning 
how to apply that technology to investigate  
and treat disease. The human brain is  
another truly fascinating frontier, and there  
are countless more throughout biology, 
medicine and the humanities where there  
is rich potential to discover new ways to  
protect and improve our health.

Of course, research doesn’t just provide  
answers to medical needs. It enriches our  
lives with new knowledge, new inspiration  
and new possibilities. This is our perspective  
at the Wellcome Trust. You will find it 
throughout this Annual Review, and across  
all our activities and the work we fund  
in the years to come.  

Finally, huge thanks to everyone who  
reviewed grant applications or sat on  
our advisory committees this year –  
we couldn’t do our work without you:  
wellcome.ac.uk/committees.
 
Dr Jeremy Farrar 
Director, Wellcome Trust
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CREATIVE CULTURE

We want researchers  
to express their creativity  
in science and beyond 
LISA JAMIESON

On 1 October 2014, when Natalie Finch  
began her four-year Wellcome Trust Clinical 
Postdoctoral Fellowship at the University  
of Bristol, she knew that her grant included  
a pot of money set aside for specific activities  
to engage the public with her research. It wasn’t  
a huge amount compared to her fellowship – 
just enough to design and build a large-scale 
interactive model kidney.

Dr Finch is a veterinary surgeon. Her background 
is in clinical work and clinical research into 
kidney disease in cats. This is common for cats 
to develop as they get older, and Dr Finch has 
worked on epidemiological studies to identify 
risk factors, and on finding better tools for 
diagnosing feline kidney disease.

However, she was also keen to get more training 
in basic science as well, and so she has joined 
the Academic Renal Unit in Bristol. Here, she 
will investigate kidney disease more generally, 
looking at human disease rather than cats. Her 
interest is now in the cells that actually do the 
filtering job of the kidneys, and finding out why 
their function becomes disrupted. Human and 
cat kidneys share many characteristics, but 
there are also some differences, and she has a 
hunch this will intrigue the public, helping her 
to engage them with her work and with the 
basic function of their kidneys, too.

The University of Bristol has great experience of 
public engagement activities and a Centre for 
Public Engagement that coordinates events. For 
example, at an open science event called 
Discover, held in a Bristol city centre shopping 
centre, about 25 teams from the university 
present their work to the shoppers and passers-by. 
Thanks to an extra £2,500 on top of her fellowship 
funding, Dr Finch will be joining them – with 
her model kidney – to explain her research.

Integrating public engagement within research 
grants is a new initiative that the Trust launched 
in October 2013. Called the Provision for Public 
Engagement, it allows researchers to apply for 
additional funding dedicated to outreach. By 
incorporating public engagement funding into 
the larger grant, we hope to signal that engaging 
the public is an intrinsic part of the scientific 
endeavour, and that high-quality engagement 
can only be achieved with proper resourcing.
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Dr Finch was one of 18 recipients of the 
Provision for Public Engagement this year.  
All Trust grantholders and new applicants  
are eligible to apply, from individual fellows  
to our major research centres. In Newcastle,  
for instance, the Wellcome Trust Centre for 
Mitochondrial Research received £290,000  
for a three-year programme of activities to 
inform the public debate on mitochondrial 
research and on new techniques they are 
developing to prevent mitochondrial  
diseases. The funding will support a full-time 
public engagement manager as well as training 
for researchers, enhanced patient days and 
public events.

In Thailand, the Wellcome Trust–Mahidol 
University–Oxford Tropical Medicine  
Research Programme is also recruiting a  
new post with money from the Provision  
for Public Engagement. Their Community 
Engagement and Ethics Coordinator will 
develop activities specifically related to their 
studies and communities, as well as increasing 
training and capacity for public engagement.

Medical humanities scholars are also  
using the Provision for Public Engagement. The 
Cairo Genizah at Cambridge University Library 
is the largest collection of medieval Jewish 
manuscripts in the world, including medical 
texts and physicians’ notes and prescriptions 
from the tenth century onwards. A Research 
Resources award is helping to make these 
manuscripts freely available as high-quality 

digital images, while an exhibition, events and 
podcasts will allow more people to appreciate 
the social and intellectual history of the 
medieval Mediterranean world.

Many researchers are keen to bring their skills  
of communication and creativity to bear on 
public engagement. This is absolutely brilliant: 
nothing beats putting real, live scientists  
in touch with people to get them interested  
in research. And while growing numbers of 
researchers have been spreading the word  
about their work in recent years, we think  
giving them an opportunity to build funding  
for it into their grants from the outset will 
encourage even more to pursue and reinvigorate 
their passion for their subject.

And it is never just about scientists telling  
the public what they do. Researchers are a 
creative, imaginative bunch, and most of  
them will tell you stories of conversations  
with non-specialists that have sparked off  
new ideas or questions to pursue.

Dr Finch puts it nicely. She says that she  
was never very artistic at school, but she  
has to be creative as a scientist: “You have  
to be able to think of the next research  
question, to question what’s currently  
out there. There’s always an element of 
creativity in good science.”

Lisa Jamieson, Head of Engaging Science,  
Wellcome Trust

Above: Dr Natalie Finch 
photographed in Bristol.  
David Sandison

Left: Queen Square, Bristol.  
Eric James/Alamy
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We were a catalyst
People with the same medical condition 
often form communities, but how do 
you generate cohesion in a club no one 
wanted to join? People with multiple 
sclerosis (MSers, as members of the 
Shift.ms network like to be known) 
often say there’s a lack of expert 
information. Two Wellcome Trust 
People Awards enabled us to experiment 
with digital engagement between 
researchers and our community.  
But a real breakthrough came when  
we turned our format on its head.

Instead of training the scientists,  
we gave MSers kit (above)  
and training to go and interview  
them. The result is a set of  
films with the information  
our community really wanted.  
We now have a Wellcome Trust  
Society Award to scale up this  
approach and build on the  
relationships we’ve started.

Freddie Yauner, co-founder and director,  
Shift.ms

Hubbub at The Hub
A social scientist, a psychologist,  
a broadcaster, a neuroscientist and  
a poet have taken up residence in  
The Hub, a dynamic new space in 
Wellcome Collection. For the next  
two years, this interdisciplinary  
research collective – appropriately  
called Hubbub – will investigate  
rest and busyness in modern life.

The lead researcher is social scientist 
Dr Felicity Callard, who is based at 
Durham University, and the core  
group will nurture an international 
network of more than 40 collaborators 
across the sciences, arts and humanities 
to explore the health implications  
of our increasingly busy lives. In 
addition to a £1 million award to 
develop their project, the team  
will be supported by their new 
neighbours in the Wellcome Trust, 
Wellcome Collection and the  
Wellcome Library.

SCIENTIFIC CULTURE
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Left to right: James Wilkes, poet; Dr Daniel Margulies, neuroscientist; Dr Felicity Callard, social scientist; 
Professor Charles Fernyhough, psychologist; Claudia Hammond, broadcaster.

Colin Turner



There is a substantial literature  
on speech intelligibility, but much  
less on singing and nothing using live 
performances. I trained as a musician 
before moving into psychology, so this 
was a really exciting project for me.  
The concerts were fantastic – beautiful 
music and a great way to engage people. 
Everyone was given an electronic device 
to tell us what they heard during the tests. 
My job was to feverishly look through 
the data and tell the audience how they 
had done. People really liked the instant 
feedback and often came up to speak  
to me about the science afterwards.

Since then, we’ve been analysing the data 
more rigorously and found robust and, 
we think, meaningful results – some 
things we would have expected and some 
we would not – and we hope to publish 
them soon. The whole experience has 
been very rewarding and opened my eyes 
to new ways of doing hearing research.

Dr Sarah Knight,  
MRC Institute of Hearing Research

When we started The Clerks (left),  
we worked a lot on music from the 
Middle Ages, many pieces with intricate 
layers of overlapping text and melody. 
Scholars and performers have for  
years debated whether the composers 
expected all the texts to be intelligible 
to listeners or whether it was a 
linguistic game. I thought it would  
be fun to test it in a live performance.

With two Wellcome Trust Arts Awards,  
I drafted composer Christopher Fox and 
hearing researcher Sarah Hawkins to 
explore the possibilities in a project called 
Tales from Babel. Sarah brought in fellow 
scientists Antje Heinrich and Sarah 
Knight, and we developed a concert 
programme of medieval and modern 
music, and musical adaptations of 
auditory tests. It wasn’t easy to achieve 
the scientific rigour the tests required, 
but when the programme toured in late 
2013, audiences really enjoyed it. Many 
even said they listened harder as a result.

Dr Edward Wickham, The Clerks

Tales from Babel

Annual Review 2014  |  7

Unanimous decision
As a publisher I’ve read lots of  
books, but I’ve never encountered 
anything like Andrew Solomon’s  
Far from the Tree before, and doubt  
I will again. It was no surprise when  
it fought off stiff competition to win 
the 2014 Wellcome Book Prize.  
The Prize relaunched last year with 
increased prize money of £30,000  
and a new look, logo and website.  
It celebrates health and medicine  
in literature of all genres, fiction  
and nonfiction.

Solomon, a psychologist, spent 11 years 
researching his winning book, delving 
into the lives of hundreds of families 
dealing with unusual or ‘difficult’ 
children. He shows that acceptance  
and love are not necessarily the same, 
that misery can be peppered with joy, 
and that happiness can, to an extent,  
be constructed.

Kirty Topiwala, Commissioning Editor,  
Wellcome Collection
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Scientific research, objective and 
rigorous as it must be, is nevertheless  
a human activity, and at the Wellcome 
Trust we recognise that scientists’  
lives are usually less neat and controlled 
than their experiments! We try to  
be flexible in our funding schemes, 
therefore, in order to ensure talented 
individuals get to make the most of  
our support. For example, when a 
scientist who is the sole principal 
investigator on a Trust grant returns 
from extended parental leave, we will 
not only extend their award in time, 
but now also supplement our funding  
for their entire award, because we 
appreciate that caring responsibilities 
can affect researchers’ productivity 
beyond simply the time away.

Not everyone who goes into a  
scientific career chooses to stay in  
it. Some of those who leave, though,  
do not intend to do so permanently –  
but it can be really challenging to come 
back when the skills and knowledge  
of your field have moved on. So our 
Research Career Re-entry Fellowships 
are designed to give postdoctoral 
scientists who have had a substantial 
break the opportunity to return.

Geraldine Clough was one of the first 
people to benefit from the re-entry 
scheme. In 1991, when her husband got 
a senior post in a different part of the 
country, she decided to leave her 
lectureship at Imperial College London. 
After a much-valued period being a 
full-time mum with her two young 
children, Geraldine decided to return 
to work. She tried teaching but realised 
she wouldn’t be happy unless she  
was doing research.

Then she found out about the Trust’s 
re-entry scheme. So, with perseverance, 
support from her sponsor at the 
University of Southampton and advice 
from Trust staff, Geraldine developed  
a new focus for her research and  
was awarded a three-year Re-entry 
Fellowship. A further five years  
of Trust funding followed, and today  
she is Professor of Vascular Physiology 
at Southampton. She remains grateful  
for the re-entry scheme, which she  
says was “absolutely central to my 
successful return to research and 
subsequent progression”. But we’re 
grateful, too, because Geraldine repaid 
our support through her outstanding 
research on the microvasculature  
and its links to disease.

We now have 27 past and 19 current  
Re-entry Fellows: excellent researchers 
who all took time away from science. 
Family commitments are a common 
reason but we don’t worry why you  
left, only how we can help you get back 
– as well as the funding scheme, our 
Re-entry Fellows this year helped put 
together a practical guide for others 
thinking of taking a break from or 
coming back to the lab.

As a funder, we can’t cover all 
eventualities, of course, but we  
do try to be as flexible as we can.

Dr Shewly Choudhury,  
Deputy Head of Basic Careers, Wellcome Trust

Inset: Professor Geraldine Clough  
photographed at the Institute of  
Developmental Sciences, Southampton.  
Benjamin McMahon

Main: Dr Christiaan van Ooij.  
Ben Gilbert/Wellcome Images 

SUPPORT CULTURE

Flexible careers  
need flexible support  
from funders 
SHEWLY CHOUDHURY
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International relations
A map of human genetic histories was 
published in February 2014. DNA from 
1,490 people was analysed to characterise 
genetic mixing between different 
populations. For example, the 
modern-day Maya have a genomic mix  
of Spanish-like, West African and Native 
American DNA dating back to the 17th 
century. There was also evidence of 
previously unrecorded genetic mixing, 
such as between European and Chinese 
people around the year 1200.

The research team included Dr Simon 
Myers, a Wellcome Trust New 
Investigator, Dr Daniel Falush, a former 
Wellcome Trust Research Career 
Development Fellow, and Dr Garrett 
Hellenthal, a Wellcome Trust–Royal 
Society Sir Henry Dale Fellow. All three 
trained at the University of Oxford, and  
although they are now based in Oxford, 
Leipzig and London respectively, they 
remain close and successful collaborators.
 

CREATIVE SCIENCE
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Magnification of a crystal structure. Annie Cavanagh/Wellcome Images

Map showing the genomic mix of modern-day Maya. admixturemap.paintmychromosomes.com

Euroscience
Working out the smallest biological 
structures often takes the biggest 
international collaborations. XFEL is a 
European collaboration to develop a new 
type of X-ray crystallography that has 
the potential to transform structural 
biology. It uses a more powerful beam 
than standard X-ray diffraction facilities, 
which means smaller crystals can be 
analysed. This opens the way to 
studying molecules like cell membrane 
proteins, which are difficult to crystallise.

Based at the University of Hamburg, 
XFEL has applications in many 
scientific disciplines. A specialised 
protein crystallography ‘target station’ 
has been co-funded by the Wellcome 
Trust, the Medical Research Council, 
and the Biotechnology and Biological 
Sciences Research Council. This will 
support UK structural biologists 
working with XFEL.

Mads Nissen/Panos 



Hunger and the brain  
I was delighted – and surprised – this 
summer when newspapers around the 
globe leapt on our research into the 
brain circuits associated with middle-
age spread. 

Hunger is not just to do with our 
stomachs. There are cells and circuits in 
the brain that control appetite, such as 
those that release pro-opiomelanocortin 
(POMC) peptides. As we approach 
middle age, these cells become a bit 
sluggish, which can cause us to 
misjudge how much food our body 
needs. In our research, published in 
August 2014, we found that obesity 
medications, such as d-fenfluramine 
and lorcaserin, work by targeting these 
POMC cells and stimulating their 
activity to reduce appetite.

While a pill may be very helpful to 
someone who is obese and wants to 
regain control of their appetite, it does 
not mean medication is the answer for 
those of us who find the scales creeping 
up around the age of 40 despite no 
discernible change in our lifestyles. If 
we know that our brains have become

 

a bit lax about signalling to us  
when we’ve eaten enough, we can 
consciously avoid those last few  
forkfuls of a meal. 

Of course, we don’t only eat when 
we are hungry. Appetite is a complex 
phenomenon, and our research at the 
University of Aberdeen continues to 
decipher the way our brains regulate 
food intake. Our aim is to understand 
how information about the fullness of 
our stomachs, our energy needs and 
how tempting the food is, for example, 
are integrated, so we can help people 
re-establish energy balance.

Intriguingly, the focus of the media 
on potential new obesity medications 
brought to my mind other possible, 
non-medical, approaches. This is what 
I love about science – out of nowhere 
you can have a eureka moment that 
makes you want to turn the piece  
of the puzzle you’ve been working on 
the other way around and see if it fits.

Professor Lora Heisler,  
Wellcome Trust Senior Research Fellow

Annual Review 2014  |  11

Innovative engineers 
In September 2012, the Wellcome 
Trust and the Engineering and Physical 
Sciences Research Council launched  
a one-off £30 million initiative to 
support innovative engineering 
solutions to medical problems.  
Three projects were funded, including 
one based at Newcastle University 
to develop a brain implant that will 
monitor EEG brain waves and prevent 
seizures in people who have epilepsy 
but for whom surgery is not an option.
The other two projects aim to improve 
care for unborn babies. A team at King’s 
College London hopes to create new 
technologies to enhance the sensitivity 
of ultrasound scans to identify problems 
before a baby is born, while researchers 
at University College London are 
developing better tools and imaging 
techniques to improve surgery on 
unborn babies.
 

Steve Allen/Getty Images



THIS IS NOT JUST A SCIENTIFIC 
AND MEDICAL CHALLENGE,  
BUT AN ECONOMIC AND SOCIAL 
ONE TOO.”  
Dr Jeremy Farrar, Director of the Wellcome Trust

EMERGING CHALLENGES

We should get smarter at 
recognising and responding  
to emerging threats 
JIMMY WHITWORTH 

There is nothing inevitable about the success or 
failure of any particular species, including human 
beings. Charles Darwin showed us that, through 
his theory of evolution and natural selection. 
Nowhere is this reality starker than in infectious 
diseases. Every virus, bacterium and parasite is 
engaged in the same struggle for survival, and 
that often brings us into conflict with them.

We are increasingly aware that infections 
jumping from other species can cause new 
human diseases. This year’s unprecedented 
outbreak of Ebola virus disease in West Africa 
was not exactly unexpected. We had been 
warned by numerous outbreaks in other parts of 
the continent since Ebola was first identified in  
the 1970s. And yet we were still slow to respond.

This outbreak has been different, of course.  
It escaped the villages and reached the cities. 
This was not because the virus has changed 
substantially, but partly because the outbreak 
occurred across the national borders of three 

countries, all with weak health systems, and 
partly because human society has changed. 
Increased mobility, which brings social and 
economic benefits, also brought the virus to 
cities, where it could spread more quickly.

Cases of Ebola were confirmed in Guinea’s capital 
city, Conakry, in March 2014, yet it was summer 
before the world recognised the full scale of the 
emerging epidemic. You can read about the 
Wellcome Trust’s response on page 16 – as quickly 
as we could, we made funding available for clinical 
trials of potential drugs and vaccines, scientific 
investigations of the virus, and research into the 
social and ethical dimensions of the outbreak. 
Such efforts are intended to help to stop this 
epidemic and to prevent future outbreaks. But 
clearly we also need to get better at anticipating, 
identifying and responding to such events.

We are improving surveillance of infectious 
agents that might have the capacity to jump  
into people. For example, the Trust funds the 
Vietnamese Initiative on Zoonotic Infections 
(Vizions), the Southern Africa Centre for 
Infectious Disease Surveillance (Sacids) and 
Afrique One, all of which study the relationships 
between human and animal health and the 
environments we share. 

We understand very well the general threat of 
zoonotic diseases – we now need to understand 
how and where and when specific threats will 
emerge so that we can be better prepared to  
act more quickly.
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Darwinian evolution underpins the other  
major challenge in infectious diseases: the  
speed with which pathogens develop resistance 
to the drugs we have invented to kill them.

Trust-funded research has confirmed that 
drug-resistant malaria parasites can be found 
across South-east Asia. This is a sobering 
development in our relationship with this 
ancient disease, which still kills 660,000  
people a year. There are many efforts to  
develop new antimalarial drugs, but whatever 
we come up with next will also have a limited 
lifespan. Drug resistance is very likely when the 
target is an organism with genetic information 
– our best efforts to control it exert selection 
pressures and give an advantage to strains that 
harbour genes for resistance.

This is not a new phenomenon. We’ve known 
about antibiotic resistance since the discovery  
of penicillin – in his 1945 Nobel lecture, 
Alexander Fleming warned that misuse of 
antibiotics could create resistant bacteria.  
But while the 20th century saw a profusion  
of antibiotics and antivirals coming through  
the pharmaceutical pipeline to keep the 
microbes in check, the 21st-century pipeline  
is shockingly empty.

The Trust supports many scientists investigating 
the mechanisms of drug resistance and potential 
weaknesses in pathogens for new drugs to 
target. We are among the funders of both the 
Dundee Drug Discovery Unit, an academic 

group focused on turning biomedical research 
into candidate medicines for various infections, 
and the Medicines for Malaria Venture, a 
public–private partnership to discover and 
develop new, affordable antimalarial drugs. Both 
depend on working with the pharmaceutical 
industry to get potential new drugs to the stage 
of treating patients, so it is vital to understand 
whether there are any systemic obstructions in 
the pipeline and how we can get around them.

In July 2014, the British Prime Minister,  
David Cameron, commissioned an independent 
review to investigate the economic reasons  
for the shortage of antimicrobial drugs coming 
through to the clinic. Economist Dr Jim O’Neill  
is undertaking this review with the support  
of the Trust, and we are keen to see what he 
finds and what recommendations he can make 
to galvanise drug discovery and development  
in this area. As Dr O’Neill said: “The emergence 
of drug-resistant infections and the lack of a 
sustainable pipeline of antimicrobial drugs are 
mounting threats to society, and it’s clear that 
international action is needed now if we are  
to prevent lives being lost unnessarily.”

Dr Jimmy Whitworth, Head of Population Health,  
Wellcome Trust
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Scanning electron micrograph of a mosquito egg. Mosquitoes transmit malaria and other infectious diseases. Kevin Mackenzie, University of Aberdeen/Wellcome Images



Rising resistance 
“Our two main weapons to fight 
malaria are insecticides to kill  
the mosquitoes and drugs to kill  
the parasites. We are losing both  
to resistance,” wrote Professor Nick 
White, a Wellcome Trust Principal 
Research Fellow based in Thailand,  
in the Guardian this summer.

Professor White is part of the 
Tracking Resistance to Artemisinin 
Collaboration, which had just  
published research detailing how 
resistance to our best antimalarial  
drug, artemisinin, is emerging  
across south-east Asia.  

A story in Mosaic (see page 35) showed 
how resistance to older malaria drugs 
spread from the same part of western 
Cambodia to the rest of the world in 
the past. It is now happening all over 
again with artemisinin.

Longer courses of treatment are still 
effective, and we can track the genetic 
changes that confer resistance in order 
to monitor its spread. But, concluded 
Professor White: “If resistance worsens 
or spreads, our plans to control and 
eliminate malaria will be foiled. 
The humanitarian and economic 
consequences will be enormous.”
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RESISTANCE

A baby being treated at the Wang Pha 
clinic, part of the Shoklo Malaria Research 
Unit, Thailand. This image is part of a series 
commissioned for Mosaic. Ian Teh/Panos 
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Lonely bacteria  
Scientists in Manchester have  
discovered that smaller groups of 
bacteria are more likely to mutate,  
and are therefore more likely to  
develop resistance to antibiotics. 
Understanding the fundamental 
mechanisms that lead to resistance 
could contribute to more potent 
antibiotics and better control  
of bacterial infections.

The study, funded by the Engineering 
and Physical Sciences Research  
Council and the Wellcome Trust, 
looked at mutation rates in E. coli 
bacteria. It found that the rate of 
mutation depended on how many 
bacteria there were and that larger 
groups were less likely to mutate, 
suggesting that communication 
between bacteria affects the rate of 
mutation. The team is now looking for 
ways to control this aspect of bacterial 
signalling for medical applications.

Target acquired  
A new class of experimental antimalarial 
drugs is being developed by scientists 
at Novartis with support from the 
Wellcome Trust and the Medicines  
for Malaria Venture. In November  
2013, the international collaboration 
working on the project published a 
paper in Nature describing for the first 
time exactly how the new drugs work  
– they target an enzyme involved in 
metabolism which is active throughout 
the malaria parasite’s lifecycle.

Malaria kills more than 660,000  
people a year, most of whom are 
children in Africa. While the new  
drugs remain experimental for the  
time being, identifying their 
mechanism of action could help to 
accelerate the development of better 
potential antimalarial treatments.

Five Fever Tales  
Five 15-minute stories about malaria 
were broadcast on BBC Radio 4 in 
March 2014. The programmes were  
the result of a partnership between  
the BBC and the Wellcome Trust, 
called Experimental Stories, which  
is part of the Trust’s broader support 
for the entertainment industry to 
engage audiences with science in 
innovative ways.

In Five Fever Tales, poet Lavinia 
Greenlaw, a Wellcome Trust Public 
Engagement Fellow, recreated scenes 
from the tangled history of people, 
mosquitoes and the Plasmodium 
parasite, which causes malaria.  
The recurrent whine of the mosquito 
haunted the stories as they charted  
the parasite’s life cycle and human 
efforts to understand and outwit it. 
There was no happy ending, except 
perhaps for the fact that we, like the 
parasites, are learning to adapt in  
the struggle for survival.

Meroë Candy, Film and Drama Development 
Manager, Wellcome Trust

Lavinia Greenlaw, poet and writer.  
David Levenson/Getty Images

Human HeLa cells infected with Escherichia coli.  
S Schuller/Wellcome Images

A laboratory technician prepares blood samples for 
testing for malaria. Tony Karumba/AFP/Getty Images



Ebola:  
emergency measures 
CHARLIE WELLER 
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RESPONSIVE RESEARCH

By the summer of 2014, it was clear  
that the Ebola epidemic in West Africa 
was beyond the scale of any previous 
outbreak of the virus and that an urgent 
response was required. In the following 
weeks and months, the Wellcome  
Trust announced a series of measures 
to fund research that would help  
tackle the immediate crisis and show 
how to respond better in the future.  
We continue to work with organisations 
across the international public, private 
and not-for-profit sectors to ensure  
our research funding is coordinated 
and comprehensive.

The first grant we made was  
£2.8 million to test a candidate  
Ebola vaccine at the Jenner Institute, 
University of Oxford. The vaccine  
was developed by GlaxoSmithKline  
and the US National Institutes  
of Health, using a single Ebola virus 
protein to generate an immune 
response. The trial – co-funded by  
the Trust, the Medical Research 
Council and the UK Department  
for International Development  
(DFID) and fast-tracked for approval  
by the authorities – tested the vaccine’s 
safety in small groups of healthy 
volunteers in the UK and then in  
Mali. If successful, the vaccine could 
potentially be rolled out for frontline 
healthcare workers, in the first 
instance, in early 2015.

More grants followed, including  
£3.2m for international collaborations 
to set up clinical trials at Ebola 
treatment centres in West Africa.  
This enabled rapid assessment of 
candidate treatments in patients, 
preparing the way for more advanced 

testing. Conducting trials during an 
epidemic is obviously very challenging, 
but it is essential for developing drugs 
and vaccines that are effective and safe. 

In the extreme circumstances of  
a deadly outbreak, it is vital that 
research is done in the best interests  
of the affected communities. The  
Trust funded a £6.5m call with DFID  
to study how humanitarian efforts  
and clinical trials can be carried out in 
such situations. While the results will 
have the potential to inform future 
outbreaks, the emphasis here was on 
rapid research with the potential to 
influence treatment and containment 
in this outbreak.

Implementing such a fast, wide-ranging 
and ongoing programme of research 
funding was definitely a challenge for  
us. We had to respond flexibly and 
rapidly to an unpredictable situation, 
while ensuring scientific and ethical 
rigour. We received applications  
from all over the world, ranging  
from trials that could report in weeks 
or months to more basic proposals  
that might take a year to report but 
could provide essential information  
for the future.

In the early days of the outbreak, health 
workers in the affected countries and 
people working for the charity Médecins 
sans Frontières led the response. By the 
end of it, I hope we will be equally 
proud of the research community’s 
contribution to a better understanding 
of Ebola virus and how to tackle it.

Dr Charlie Weller, Senior Portfolio Developer, 
Wellcome Trust

Above: The first trial volunteer is 
injected with a candidate Ebola 
vaccine (inset) at the Jenner 
Institute, University of Oxford.

Inset back: Emmanuel Saah adds 
to a wall of hand prints by people 
who have recovered from Ebola in 
Monrovia, Liberia. Michel du Cille/
Washington Post/Getty Images 

Main: An Ebola virus particle.  
Maurizio De Angelis/Wellcome Images
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OUR FUTURE CHALLENGES

WE’VE GOT TO THINK 
DIFFERENTLY ABOUT HOW  
WE MANAGE OUR RESOURCES 
AND HOW EVERYBODY CAN 
ENJOY A HEALTHY LIFE.”
Professor Lord Krebs,  
Chair of the Sustaining Health Advisory Panel

The nature of research  
has to change to solve  
global health challenges 
SARAH MOLTON 

The planet is under pressure. The population 
is rising, the climate is changing, resources 
are becoming more stretched and, as we seek 
to grow more food, we’re clearing forests and 
threatening biodiversity. There will be profound 
implications for our health – urbanisation has 
been linked to chronic diseases, there is more 
obesity but also malnutrition, and coping with 
environmental change is likely to put stress on 
our mental health too.

Such a perspective is broader than the one 
usually associated with the Wellcome Trust.  
We have a great track record in funding  
research into the internal, biological processes 
associated with disease, and potential ways 
to alter them to treat or prevent ill health in 
populations of people. The global challenges  
of these issues might at times seem incredibly 
daunting, but they cannot be ignored.

And the Trust is in a good position to 
contribute. Our business is supporting 
the generation of new knowledge and the 
application of that knowledge to improve 
health. We believe there is a clear opportunity 
for the Trust now to bring people together and 
start conversations that consider health in a 
truly global and holistic way.

Our Sustaining Health initiative is the catalyst 
for this work. At this stage, the focus is less on 
big new funding schemes, and more on learning 
where we could make a difference. We are 
starting those conversations with economists, 
psychologists and ecologists, and also with our 
partners in policy and public engagement – we 
know that political will is going to be at least as 
important as building the evidence base when it 
comes to implementing ideas that will safeguard 
our health for the future.

However, we have funded some pilot research 
projects this year, sowing seeds that could  
go on to provide solutions, and showing the 
research community that this is an area we  
want to explore.

For example, one project is looking at palm oil 
in Thailand. Palm oil is everywhere in our diets, 
all over the world. It is cheap and has many uses – 
but it is also a highly saturated fat and growing 
demand means great swathes of forest are being 
cleared to grow it. To gain a full perspective on 
the impact of the palm oil industry, a team from 
the London School of Hygiene and Tropical 
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Professor Bhavani Shankar (second from left), Professor Richard Smith (second from right) and their team are investigating palm oil, sustainability and health. David Sandison 
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Medicine and the School of Oriental and Asian 
Studies is combining health, economic and 
environmental research. Their aim is to build 
models to simulate the effects of potential 
policy changes so that any action a country 
like Thailand takes can be assessed by its total 
impact, rather than focusing on one element  
to the detriment of others.

Other pilot projects are looking at malnutrition 
in Kenya, diet and disease in India, the rise 
of cardiovascular disease in China, and 
the influence that different cities have on 
environmental sustainability and human health.

These Sustaining Health studies share a 
transdisciplinary nature. The world is changing, 
so science should change as well. Medical research 
must integrate with environmental science, 
biology with social sciences, and all have to 
engage with the politicians, the private sector 
and the public if we are to make a difference on a 
global scale. And this relies on new science, new 

technologies, new attitudes and new people. 
The advances made by one generation are what 
the next will seek to build on or even replace if  
we are to continue to make progress.

And while the challenges we face often  
seem overwhelming, we know we are capable  
of success. When the long-term depletion  
of the ozone layer was linked to human use  
of CFCs, international action was taken to limit 
their use in aerosols and other applications.  
In September 2014, researchers reported that 
the ozone hole over Antarctica has stopped 
growing, and that the ozone layer as a whole  
is getting thicker again.

We have reason to be optimistic, then, that a 
similar level of cooperation and action can be 
harnessed to secure and sustain a healthy future 
for the world’s population.

Dr Sarah Molton, Senior Project Analyst,  
Wellcome Trust
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RESEARCH OF THE FUTURE

Data is the lifeblood of science,  
but the nature of data generated by 
today’s research does not always lend 
itself to being published in full alongside 
the analysis in a scientific journal. 
However, despite significant challenges, 
there is a growing trend towards sharing 
data within the research community. 
The Wellcome Trust strongly supports 
this because making experimental data 
available in a timely way, with as few 
restrictions as possible, ensures that  
the data can be verified, built upon  
and used to advance knowledge and 
improve health.

For many studies, a careful balance 
needs to be struck which safeguards  
the privacy and confidentiality of 
research participants while also enabling 
data to be used safely and securely by 
researchers. We work directly with 
major Trust-funded initiatives like  
UK Biobank and H3Africa to make  
sure appropriate mechanisms are in 
place for the access, oversight and 
management of data. 

In 2012, the Trust, the Medical Research 
Council, Cancer Research UK and the 
Economic and Social Research Council 
established an External Advisory Group 
on Data Access (EAGDA). This forum  
of 14 independent experts anticipates 
emerging scientific, legal and ethical 
issues associated with data access 
across cohort and longitudinal studies 
in genetics, epidemiology and the  
social sciences.

An EAGDA report in May 2014 explored 
cultural barriers to data sharing, and the 
need to credit the work done by data 
scientists in preparing and managing big 

datasets. EAGDA has also developed 
advice for funders around the 
identifiability of research participants,  
a topical issue after a 2013 Science paper 
showed public records could be used to 
link genomic data with people’s names. 
Although the risks of identification will 
usually be very low, participants should 
know there are no guarantees, while 
sanctions for those who attempt to 
re-identify people are required.

Recognising the valuable work EAGDA 
has already done on these important 
and complex issues, the four funders 
have renewed EAGDA’s funding for  
a further three years.

Through other partnerships, we are 
developing models for enabling access  
to clinical trial data, and we are 
working with the global Public Health 
Research Data Forum to enhance the 
availability of public health and 
epidemiology research data across the 
globe. We have also played a leading 
role in building a consortium of 
organisations across Europe to 
advocate against provisions in the  
draft EU Data Protection Regulation 
that could have serious consequences 
for research.  

The challenges are considerable, but 
increasing access to data will enhance 
research and accelerate its application for 
health benefit. We must seek to realise 
these benefits while building appropriate 
governance models to address any risks 
to privacy, and to maintain the trust 
and support of the public.

Dave Carr, Policy Adviser,  
Wellcome Trust

Making the most of  
research data requires  
a culture shift  
DAVE CARR 

Inset: The National Survey of Sexual 
Attitudes and Lifestyles team. Natsal

Main: A cluster of breast cancer cells. 
Khuloud T Al-Jamal, David McCarthy 
and Izzat Suffian/Wellcome Images
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THE GENOMIC AGE
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Sanger’s legacy 
Fred Sanger, the double Nobel  
laureate who devised the method for 
DNA sequencing used in the Human 
Genome Project, died in November 
2013, aged 95. His work laid the 
foundations for our ability to read 
and understand the genetic code, 
which has revolutionised biology and 
is now contributing to transformative 
improvements in healthcare.

Always a modest man, Fred inspired 
many people with his brilliant work 
and quiet determination to solve 
fundamental questions in biology. 
When the Wellcome Trust and the 
Medical Research Council established  
a centre to work on sequencing the 
human genome, it was no surprise  
that the founding director, Professor  
Sir John Sulston, wanted to name 
it after Fred Sanger. Fred’s only 
stipulation was that “it had better  
be good”.

The centre – now called the Wellcome 
Trust Sanger Institute – has lived up 
to Fred’s expectations. Since its pivotal 
contributions to the Human Genome 
Project, the Sanger Institute’s world-
leading genomic researchers have 
led the way in decoding the genome 
and understanding its significance 
for human health. Sanger Institute 
scientists collaborate with researchers 
across the globe on large genomics 
studies and on smaller projects too, 
helping to uncover how genetic 
variation in humans and in infectious 
agents causes diseases. At the Sanger 
Institute today, we produce more 
genetic sequence in an hour than  
in its entire first decade.

The Sanger Institute’s influence is such 
that other national and international 
organisations have been drawn to its 
site on the Wellcome Trust Genome 
Campus in Hinxton, near Cambridge.

These include the European 
Bioinformatics Institute and several 
biotechnology companies, which 
contribute to a vibrant community of  
DNA science and technology researchers.

In August 2014, it was announced 
that they would be joined by a new 
sequencing facility for Genomics 
England, the UK government’s 
ambitious project to decipher  
100,000 complete genetic codes.  
The Wellcome Trust is investing  
£27 million in the new genome-
sequencing hub, which will help 
Genomics England meet its aim of 
bringing the benefits of genomic 
medicine to patients in the NHS, and 
will build an unparalleled resource for 
the clinical interpretation of genomic 
data and future medical research.

Professor Sir Mike Stratton, Director,  
Wellcome Trust Sanger Institute

Frederick Sanger (1918–2013) at the Laboratory of Molecular Biology in Cambridge, in 1989. Corbin O’Grady Studio/Science Photo Library
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Archival insights 
Professor Sir John Sulston was  
director of the Sanger Centre from  
its foundation in 1992 to 2000,  
by which time the first draft of  
the human genome had been 
announced. In 2014, his professional 
archive was catalogued and made 
available by the Wellcome Library. 
As well as charting his progress 
from working on the development 
of nematode worms to leading the 
pioneers of genomics, his papers 
provide fascinating insights into the 
collaborations (and competition) 
between the many international 
research groups who sequenced the 
first human genome.

The archive contains drawings of 
nematode worms and their nerve 
cells, correspondence between 
scientific collaborators, and high-level 
discussions about strategy for the 
Human Genome Project, as well  
as documents relating to Sir John’s 
career since stepping down as Sanger 
director. It is a unique resource 
for anyone interested in the early 
development of genomic science.

Victoria Sloyan, Assistant Archivist,  
Collecting Genomics, Wellcome Library

 

Epigenetic investment
DNA is not just a series of discrete 
genes – there are deeper layers of 
genetic regulation and interaction that 
have to be taken into account, which 
has led to the field of epigenetics.  
One way of regulating genes is the 
addition of epigenetic tags which 
effectively switch genes on and off.

Professor Shankar Balasubramanian, 
a Wellcome Trust Senior Investigator 
at the University of Cambridge, is at 
the forefront of developing new tools 
for epigenetic research. He and PhD 
student Michael Booth invented a 
way of distinguishing the two best-
known epigenetic tags from each 
other, which researchers could use 
to reveal further intricacies in DNA 
regulation. Their invention led to a 
start-up company called Cambridge 
Epigenetix Limited. It is funded by 
Syncona Partners, an independent 
subsidiary of the Wellcome Trust that 
invests in healthcare technologies, and 
Cambridge Enterprise, the University’s 
commercialisation arm.

A genome, a genome 
When archaeologists announced  
they had unearthed the mortal remains 
of Richard III, who died at the Battle  
of Bosworth in 1485, the news was  
met with great excitement. A year  
later, in February 2014, the Wellcome 
Trust announced funding for a team  
at the University of Leicester to 
sequence the king’s genome.

A small sample of Richard’s remains  
is enough to study his entire genome. 
It will provide a wealth of information, 
from the colour of his eyes to his 
relationship to modern human 
populations. One of his descendants  
(a 17th-generation nephew) is also 
having his genome sequenced for 
comparison, although these will  
not be made public like the king’s.

Digital artwork: sequencing the double helix.  
Neil Leslie/Wellcome Images

Remains found beneath a council car park in Leicester 
have been shown to be those of King Richard III.  
REX/University of Leicester

Illustration of the human chromosomes 
sequenced in the UK. Wellcome Library



The first thing Dr Lindsay Hall did when she  
came to Norwich was join a women’s football 
team. She enjoys playing in a team and it gives 
her something else to focus on besides her 
research. But sometimes it works the other  
way: “I find I often think about things before  
the match as I get nervous otherwise,” she  
says. “I often come up with a few ideas to test 
out in the lab.”

Dr Hall is a Wellcome Trust New Investigator  
at the University of East Anglia, setting up a  
lab in her first independent research position. 
Her work focuses on the bacteria in our  
gut: we have wonderfully complex bacterial 
communities but our gut is sterile when we  

are born. Dr Hall is trying to discover how 
bacteria get there and how they help us.  
She has already recruited 40 babies from  
a local neonatal intensive care unit for a 
longitudinal study of their gut flora. Most  
babies in the unit are highly susceptible to 
infections, so they are given probiotic 
supplements and often antibiotics.  
Tracking the development of their gut  
bacteria should offer insights into how  
their immune system is affected.

Dr Hall is also interested in the different  
species of bacteria we have. For example, 
vaginally delivered, breast-fed babies have  
very high levels of bifidobacteria until  

THE FUTURE OF RESEARCH
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Scientific success can  
come at any age –  
meet three rising stars   
 

Above: Dr Lindsay Hall 
photographed before her 
Sunday football match in 
Norwich. David Sandison

Right: Dr Faith Osier. Ben 
Gilbert/Wellcome Images



they are weaned; by contrast, babies  
delivered by C-section and bottle-fed have  
much lower levels – could this be related to 
their higher risk of conditions like asthma?

Lots of questions like this are running through 
Dr Hall’s mind, whether in the lab or on the 
pitch: “I want some answers! And I want to  
get things done,” she says. “It’s exciting 
discovering new things and being able to  
follow them through – but you’ve got to  
have the overall vision as well. If we understand 
the mechanisms in this critical early-life 
window, we might be able to create targeted 
therapies to restore our friendly gut bacteria 
after a course of antibiotics in order to  
promote health.”

Dr Markus Ralser, a Wellcome–Beit Prize  
Fellow based in London and Cambridge,  
studies metabolism. He was lead author  
on research published in April 2014 that 
proposed a new take on the events leading  
to the origin of life on Earth. In a chemical 
reconstruction of the Earth’s earliest oceans,  
Dr Ralser and colleagues found evidence  
that networks of chemical reactions similar  
to those found in the metabolism of modern 
cells can assemble spontaneously. This  
suggests that primitive metabolic processes  
may have existed before RNA or enzymes.

Not afraid to challenge established ideas,  
he rejects the view that metabolism is just  
a static series of biochemical reactions, 
preferring to think of it as much more  
dynamic. Studying the role of metabolism  
in processes such as ageing, cell robustness  
and adaptation could lead to profound  
advances relevant to cancer and degenerative 
brain diseases.

Dr Faith Osier, a Wellcome Trust Intermediate 
Fellow in Public Health and Tropical Medicine, 
was awarded the prestigious Royal Society Pfizer 
Prize in August 2014 for her work on the 
mechanisms of immunity to malaria. She also 
recently won the African Research Leader Award 
from the UK Medical Research Council and the 
Department for International Development.

Dr Osier is a group leader at the KEMRI–
Wellcome Trust Research Programme in  
Kenya. She’s a big fan of international rugby  
and supports the Kenya Sevens Team. And in 
science, just as in sport, it is vital to look up 
every now and then to make sure you’re still 
going in the right direction.

“My dream,” says Dr Osier, “is to contribute  
to making malaria history through effective 
vaccination. Imagine a world where young babies 
and infants are vaccinated for malaria in rural 
clinics, alongside other vaccines. I’d love to see 
this happen: children getting vaccinated and 
having the opportunity to live, improve their 
lives and those of their communities.”

Annual Review 2014  |  25

WE SHOWED THAT METABOLIC 
PATHWAYS COULD ASSEMBLE 
WITHOUT ENZYMES OR RNA, 
WHICH MAY HELP EXPLAIN  
HOW LIFE BEGAN.” 
Dr Markus Ralser



Brain networks
In May 2014, the Wellcome Trust 
announced a new £5 million research 
programme at the University of Oxford 
to investigate how the brain supports 
complex mental processes. Researchers 
will study how networks of millions  
of nerve cells in the brain give rise  
to functions such as attention and 
decision-making, which are often 
impaired in ageing, dementia and 
mental health conditions.

Brain imaging shows how brain networks 
are laid out, but not how these networks 
actually operate. The new research 
programme will combine magnetic 
resonance imaging with fine-scale 
neuroscience to probe how different 
parts of the brain interact with each 
other. Such work can only be done on 
animals, so the programme includes 
research into animal welfare and the  
best ways to do this type of neuroscience.
 

Gene therapy success
Promising results from the first 
clinical trial of a gene therapy for a 
rare and so far incurable inherited 
form of progressive blindness were 
published in January 2014 by Professor 
Robert MacLaren (left) and colleagues. 
Defects in the CHM gene cause 
choroideraemia, which results in slow 
loss of vision from late childhood. The 
new treatment uses a small, safe virus 
to carry a good copy of the CHM gene 
into the light-sensing cells of the eye.

Funded mainly by the Health 
Innovation Challenge Fund,  
a partnership between the Wellcome 
Trust and the UK Department of 
Health, the phase I trial aimed to  
prove the safety of the technique.  
It did, and more: after six months, 
patients experienced improvements  
in vision, showing that the therapy  
is effective as well as safe.

FUTURE MEDICINE
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A painting showing neural communication.  
Stephen Magrath/Wellcome Images

University of Oxford



A smarter cane 
In March 2014, scientists at the Indian 
Institute of Technology in Delhi 
launched an affordable device called 
SmartCaneTM to help visually impaired 
people navigate the environment 
more safely and easily. The CE-marked 
SmartCaneTM is mounted onto an 
ordinary white cane and costs just 3,000 
rupees (about £30). It uses ultrasound 
signals to detect potential obstacles up 
to 3 metres away – including those above 
knee height, which are hard to detect 
with conventional canes – and vibrates 
in different patterns to let the user know 
the distance of the obstacles.

The multidisciplinary research team 
worked with manufacturer Phoenix 
Medical Systems in Chennai and 
the Saksham Trust, a charity for 
visually impaired people, to create the 
SmartCaneTM. The work was funded 
through the Wellcome Trust’s Affordable 
Healthcare in India scheme.

Economic benefits
Organisations like the Wellcome Trust 
fund medical research because we want 
to see improvements in people’s health, 
whether through new treatments, more 
informed public health policies, or 
better evidence to enable people to make 
choices about their lives. But according 
to a report published in June 2014, 
investing in medical research yields  
a substantial economic return as well.

The report was commissioned by 
the Trust, the Academy of Medical 
Sciences, Cancer Research UK and the 
Department of Health, and used cancer 
research as a case in point. It concluded 
that every pound invested in cancer 
research generates the equivalent of  
40 pence a year, confirming that 
medical research benefits society as a 
whole as well as patients.
 

Stem cell transplant
Because they are responsible for the 
lifelong maintenance of our tissues  
and organs, stem cells are thought to 
have enormous therapeutic potential. 
In October 2013, research at the 
Wellcome Trust–Medical Research 
Council Cambridge Stem Cell Institute 
showed that a type of inflammatory 
bowel disease in mice could be treated 
with a transplant of stem cells derived 
from mouse embryos.

Under the right conditions, these 
cells could be induced to form mature 
intestinal tissue. When transplanted 
into a mouse with inflammatory bowel 
disease, the cells attached themselves  
to the damaged intestine and  
helped repair it. A similar technique 
could potentially be developed by 
reprogramming adult human stem  
cells and used to treat human 
inflammatory bowel diseases. 
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A prototype of the SmartCane™.  
Tom Farnetti/Wellcome Images

A researcher picking colonies of cultured 
human stem cells. Wellcome Library



It’s been a busy year for those of  
us working in Wellcome Collection.  
The building has been changing with an 
ambitious programme of development 
works creating new galleries and spaces 
to accommodate our ever-growing 
numbers of visitors. The expansion  
will be complete by spring 2015.

We were adamant that Wellcome 
Collection would not completely close 
during the building works. But while  
a stimulating series of exhibitions and 
events gave people plenty to see despite 
limited access, we were also cooking  
up novel and imaginative ways of 
interacting with visitors.

Initially, a temporary exhibition space 
was opened on the fifth floor which 
housed two exhibitions. Thinking with 
the Body showcased collaborations 
between choreographer Wayne 
McGregor and cognitive scientists, 
anthropologists and artists to create 
new ways of thinking about dance 
using artificial intelligence. Then 
Foreign Bodies, Common Ground  
was an exhibition of work made by 
Wellcome Trust-funded artists who 
completed residencies in scientific labs 
and institutions around the world –  
the works dealt with bacterial infection, 
rural perceptions of research scientists, 
and the development of life on Earth.

New spaces have opened gradually over 
the year, including our new permanent 
exhibition space with its first show,  
An Idiosyncratic A to Z of the Human 
Condition. A broadly curated display,  
it includes many ways for visitors to 
participate, from drawing a self-portrait 
to taking part in straw polls. 

When public access to the building  
was still very limited, we took our 
Curiosity Roadshow out to nearby 
Camden Market and beyond. The  
sight of an old double-decker London 
bus drew tourists and shoppers to  
our mobile museum, where we 
proceeded to engage them in 
medical-historical chat. Visitors  
felt at ease in a setting outside of  
the usual trappings of museums and 
galleries. Some of the best interactions 
were when we learned things from the 
people who happened to wander on 
board. I had memorable conversations 
about out-of-body experiences and 
how humans arrange towns like the 
capillaries in a lung.

Another way we have kept in touch 
with our regular visitors is through 
social media. Our blog and Facebook, 
Twitter, Instagram and Tumblr 
accounts are updated often with new 
content and challenges. One of these  
is our regular #CuriousConversations: 
a weekly question such as “What object  
would you save in a fire?” is posed on 
Twitter and in the gallery. I take all  
the best answers and make a responsive 
drawing on a large whiteboard wall  
in the gallery. The drawing is then 
photographed and put on Twitter, 
completing the cycle.  

It has been an interesting if sometimes 
bumpy ride, but all these experiences 
have added to our bulging visitor 
experience toolbag as we gear up for 
next year and the opening of Wellcome 
Collection in all its new splendour.

Robert Bidder, Visitor Experience Assistant, 
Wellcome Collection
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BUILDING ON SUCCESS

Wellcome Collection  
creates new opportunities  
for engaging the public  
ROBERT BIDDER 

Above: Robert’s drawings appeared 
weekly in the Medicine Now gallery.

Inset: Wellcome Collection’s  
dramatic spiral staircase being built.  
Ben Gilbert/Wellcome Images

Main: Visitors to An Idiosyncratic  
A to Z of the Human Condition  
posted ‘selfies’ online that were  
then displayed in the exhibition.
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The Wellcome Trust was greatly 
saddened by the death in July  
2014 of Dr Peter Williams, our director 
from 1965 to 1991. Peter was a 
formidable communicator and a 
champion of biomedical research. 
Under his stewardship, the Trust  
was transformed from a small concern 
to the global charitable foundation  
it is today.

Peter Orchard Williams was born  
in Trinidad in 1925, the son of a  
tropical botanist. He spent two years  
as a physician in the Royal Army 
Medical Corps before joining the 
Medical Research Council as a  
medical officer in 1955. Four years  
later, he joined the Wellcome Trust, 
then an organisation of five  

trustees and just four administrators.  
By the time he retired in 1991, the 
amount awarded by the Trust each  
year had risen from £1 million to  
£100 million.

“Peter Williams not only laid the 
administrative base for the Wellcome 
Trust as we know it, he saw through 
the policy changes to engage with 
researchers and extend the rich 
potential of Sir Henry Wellcome’s 
legacy,” said the chairman of the  
Trust, Sir William Castell. “The  
Trust’s current work was made  
possible by his ambitious vision and 
commitment to independence and 
long-term strategic governance.”
Peter’s lifelong love of biology and 
passion for tropical medicine were  

felt throughout his time as director  
and he took a keen interest in the 
history of medicine. During his tenure, 
the Trust became truly international  
in scope and ambition.

Dr Jeremy Farrar, the Trust’s  
current director, said: “Peter  
Williams transformed the  
Wellcome Trust from a relatively  
small organisation to a globally 
significant agent of discovery and 
research leading to the improvement  
of human and animal health. It  
was my great privilege to meet with 
Peter before I started as director.  
His insight, wisdom and wonderful 
sense of humour were inspiring.” 

WELLCOME IN THE WORLD

Peter Williams: putting Wellcome on the map

Peter Williams (1925–2014). Oil painting by Douglas Anderson, 1991. Wellcome Library



International leaders 
Three Wellcome Trust Major  
Overseas Programmes welcomed  
new directors this year. Professor Guy 
Thwaites replaced Professor Jeremy 
Farrar as director of our Vietnam 
Research Programme in October 2013.  
Professor Thwaites will also continue 
his research into tuberculosis.

HIV virologist Professor Deenan Pillay 
began a secondment from University 
College London in November 2013 to 
direct the Africa Centre for Health and 
Population Studies. Professor Pillay 
succeeds Professor Marie-Louise 
Newell, who had directed the  
Africa Centre, part of the University  
of KwaZulu-Natal in South Africa,  
since 2005.

And in September 2014, Dr Philip  
Bejon became director of the KEMRI–
Wellcome Trust Research Programme 
in Kilifi, Kenya. A clinical epidemiologist, 
Dr Bejon has worked with the 
programme since 2002, specialising  
in vaccine development. He replaced 
Professor Kevin Marsh, who led the 
programme for 25 years.
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New Governors 
Two world-leading scientists – one 
from the USA, the other from Germany 
– joined the Wellcome Trust Board  
of Governors in September 2014. 

Bryan Grenfell is Professor of Ecology, 
Evolution and Public Affairs at 
Princeton University and has more 
than 30 years’ experience researching 
the epidemiology, evolution and 
vaccination control of infectious 
diseases like measles and influenza. 
Tobias Bonhoeffer is director of the 
Max Planck Institute of Neurobiology 
and a professor at the Ludwig Maximilian 
University in Munich. One of the 
foremost researchers in systems 
neuroscience, he studies synaptic 
plasticity in the brain. 

Both these scientists bring considerable 
expertise and a breadth of scientific 
interests and experience, and add to  
the Trust’s international perspective.

DELTAS Africa
The Wellcome Trust has a long  
history of investing in programmes  
to develop and strengthen health 
research in low- and middle-income 
countries. In August 2014, we announced 
a significant shift in strategy to  
support the African-led development  
of world-class researchers in Africa. 
This new generation of scientists  
will play a major part in shaping  
and driving a locally relevant health 
research agenda in Africa, contributing 
to improved health and development  
in the continent.

The Developing Excellence in 
Leadership, Training and Science 
(DELTAS) Africa initiative will focus  
on developing scientific excellence, 
research leadership and scientific 
citizenship in sub-Saharan Africa.  
Our plans include working with 
partners to develop the ability of an 
African organisation to shape future 
strategies and take over the management 
of such schemes in future.

Dr Val Snewin, International Activities Manager, 
Wellcome Trust

A laboratory in Tanzania.  
Brian Sokol/Panos 

The Gibbs Building, the headquarters of the Wellcome Trust. 
Wellcome Library

The Africa Centre for Health and  
Population Studies, South Africa.



Enthusing teachers 
According to the Wellcome Trust 
Monitor survey, the thing that 
14-to-18-year-olds most often said 
encouraged them to learn science  
was having a good teacher. Since  
2008, a partnership between the 
Wellcome Trust, government and 
industry has provided bursaries to 
more than 13,000 teachers, enabling 
them to maintain their knowledge  
of science and how to enthuse  
their students.

Project ENTHUSE, which received  
a renewed five-year commitment  
of over £22 million from its partners 
this year, pays for teachers to attend 
continuing professional development 
courses at the National Science 
Learning Centre in York. In June,  
the ENTHUSE Celebration Awards 
honoured three exceptional teachers 
who improved their practice after 
attending one of these courses, to the 
benefit of their colleagues and pupils.

Primary inspiration 
As a former teacher, I know that  
early encounters with science –  
and scientists – in school are vital  
for children to develop an interest  
in and understanding of the subject. 
However, science has not been  
a discrete part of the Northern  
Ireland primary school curriculum 
since 2007.

Primary Life Sciences, funded by 
a Wellcome Trust Society Award, 
was designed to introduce pupils to 
the biological sciences in the world 
around us. Seven primary schools 
were each linked with a scientist, 
who worked with them over a whole 
term on projects related to their field 
of research – food technology, plant 
parasites, cell biology, psychology or 
biochemistry. In April 2014, we held 
an event at the Stormont Parliament 
Buildings to celebrate the achievements 
of the scientists, the teachers and,  
of course, the children.

Martin Brown, Programme Manager, 
Primary Life Sciences

Learning to learn
Research continues to improve our 
understanding of the brain – including 
how it learns – so it is natural to think 
we should be applying this new 
knowledge in education. But while 
some neuroscience findings could 
potentially improve the way children 
are taught, most ‘brain-training’ 
products on sale to schools have  
never been scientifically verified.

Education and Neuroscience is a 
collaboration between the Wellcome 
Trust and the Education Endowment 
Foundation that aims to build expertise 
at the interface between neuroscience 
and education. We funded our first six 
projects in October 2014, all testing 
educational interventions informed 
by neuroscience in large classroom-
based trials. From the importance of 
sleep to using ‘uncertain rewards’, this 
initiative will help educators tell real 
neuroscience from neuromyth.

Lia Commissar, Education and Neuroscience 
Project Manager, Wellcome Trust
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An illustration of the human brain.  
Anna Tanczos/Wellcome Images

A young boy peers into a giant kaleidoscope. 
Reuters/Jonathan Drake

Pupils watch the effect produced by liquid nitrogen.  
Reuters/Ilya Naymushin
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Take a deep breath. Now, think:  
what does that mean? What does it 
mean to breathe? Take another deep 
breath. Now, imagine: you are breathing 
in asbestos fibres. Can you still breathe 
easily? Try to take another deep breath. 
Ask yourself: do you need help to 
breathe? Do you need a machine? 

These are all scenarios and questions 
addressed by three new awards made 
under the expanded remits of the 
Wellcome Trust’s department of 
Humanities and Social Science. 

In ‘The Life of Breath’, a Medical 
Humanities Joint Investigator Award, 
Professor Jane McNaughton at Durham 
University and Professor Havi Carel at 
the University of Bristol will work with 
pulmonologists and people who have 
chronic obstructive pulmonary disease 
to explore the cultural and historical 
significance of breath and breathing. 

Their research aims to bring humanities 
approaches and insights to the practice 
of pulmonary medicine. 

In ‘Killer Dust’, a Research Resources 
award, the University of Strathclyde 
library will catalogue and preserve  
a unique collection of records and 
primary sources relating to asbestos 
and the campaign to remove it  
from British houses and workplaces. 
These include the records of the 
Occupational and Environmental 
Diseases Association, founded by 
Nancy Tait in 1978 after her husband’s 
death from asbestos-related 
mesothelioma, as well as the papers  
of investigative journalist Laurie  
Flynn and environmental campaigner  
Alan Dalton.

In ‘Studies in Co-creating Assisted 
Living Technologies’, a Society and 
Ethics Senior Investigator Award, 

Professor Trish Greenhalgh from  
the University of Oxford and  
Queen Mary, University of London,  
will explore the rapidly growing  
world of assisted living technologies, 
such as telehealth and other digital 
platforms, and the roles they play  
in managing the health and 
independence of our increasingly 
elderly population. She will use 
multi-level social scientific 
methodologies to inform and  
improve local policies and practice 
regarding assisted living technologies.

These three awards represent just  
a small fraction of the exciting and 
important research that the Trust  
now funds under its expanded  
remits within the health-related 
humanities and social science.

Dr Dan O’Connor, Head of Humanities  
and Social Science, Wellcome Trust

A broader understanding of health

Professor Trish Greenhalgh. Ben Gilbert/Wellcome Images



OPEN POLICY

To ensure that the thousands of papers, 
monographs and book chapters resulting  
from our funding can be as freely accessible  
as possible, the Wellcome Trust pays article 
processing charges to scientific journals.  
This includes open access journals but also  
those that are not open access, in order to  
make these articles available to the widest 
possible audience.

In March 2014, we published details of the 
nearly £4 million we spent on open access 
publishing in 2012/13. True to the spirit of open 
access, we published the dataset online, and 
within a few hours of its release, an online 
community was working to enhance it. As well 
as enriching the data, this crowdsourcing 

highlighted examples where publishers had not, 
for whatever reason, made articles freely 
available, and where biases in the publishing 
system were leading to very high open access 
charges.

We expect every publisher who levies an open 
access fee to provide a first-class service to our 
researchers and their institutions. We recognise 
that subscription-based publishers are actively 
developing their systems to accommodate the 
open access business model, and we urge them 
to make these changes as quickly as possible. 
Even though only a small number of articles  
that the Trust has paid to be open access  
have remained behind a paywall, this is  
not acceptable in any instance.

The bigger issue concerns the high cost  
of ‘hybrid’ open access publishing, which  
we have found to be nearly twice that of  
fully open access journals that were born  
in the digital age. We need to find ways of 
balancing this by working with others to 
encourage the development of a transparent, 
competitive and reasonably priced market  
for article processing charges.

In September 2014, the Trust joined an  
alliance of leading medical research charities  
in launching a combined mechanism to pay 
article processing charges for the researchers  
we support. The Charity Open Access Fund  
is a two-year, £12m pilot available to researchers 
funded by any of the charities involved and 
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Open access publishing  
is good for research and  
good for the Trust 
ROBERT KILEY 



based at any of the 36 universities and research 
institutes covered by our scheme. We are 
delighted that other charities are making funds 
available in this way to ensure that the outputs 
of their research funding are freely available  
and fully reusable at the time of publication.

In keeping with our commitment to openness,  
the Trust has made great strides this year  
towards embracing Creative Commons licences 
for our own publications. In January 2014, we 
announced that over 100,000 high-resolution 
images, including manuscripts, paintings, 
etchings, early photographs and adverts, are now 
freely available through Wellcome Images. Drawn 
from our vast historical holdings, the images 
were released under the Creative Commons 
Attribution (CC-BY) licence, which means they 
can be used for commercial or personal purposes 
as long as they acknowledge the Wellcome Library 
as the source.

Then in March 2014, we launched Mosaic,  
a new digital publication dedicated to exploring 
the science of life. Publishing the vast majority  
of its content under the CC-BY licence means the 
quality in-depth science reporting it produces can 
be read freely by anyone and reproduced, edited 
and translated by other publications – reaching 
a much more diverse audience.

Mosaic has already covered a wide range of 
topics, from malaria resistance in Thailand, 
urbanisation in India and pig breeding to 
bipolar disorder, blood types and brain 
stimulation. Stories have been republished in 
the USA, India, Australia and Norway, among 
other countries, and have been translated  
into Spanish, French, Polish and Hungarian.

Robert Kiley, Head of Digital Services,  
Wellcome Library
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Above: A 16th-century 
physician’s handbook  
of practical medicine.  
Wellcome Library

Left: Mosaic’s website is 
optimised for mobile devices.

Far left: An anatomical  
model advertising a pharmacy  
in Delhi, India, in 1993.  
Wellcome Library
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£374m
Venture capital finance  
secured by grantholders for 
commercialisation of R&D

123
Fellowships awarded  
or renewed 

297,822
Wellcome Collection visits

5926
Scientific research papers associated 
with the Wellcome Trust 
(Published in calendar year 2013, indexed on PubMed 
and in Thomson Reuters databases) 

Funding and achievements

The Wellcome Trust’s work is funded  
from our £18 billion investment portfolio.

1044 43
Total grants awarded Countries receiving funding

THE YEAR IN NUMBERS

Financial summary
Our ability to support research and 
other charitable activities depends  
on the success of our investment 
portfolio. We invest globally across  
a very broad range of assets and 
strategies. In 2013/14, we were pleased 
that our investment portfolio recorded 
a total return of 15%. 

We have returned a total of 53% 
(annualised 15%) over three years and 
163% (annualised 10%) over ten years  
to September 2014. Since the inception 
of our investment portfolio in 1985,  
it has provided a total return averaging 
14% a year. 
 
Our annual grant-making budget  
is set by reference to a three-year 
weighted average of our portfolio’s  
value in order to smooth the effects  
of short-term volatility. 

For more details, see our Annual  
Report and Financial Statements 
at wellcome.ac.uk/annualreport.

Key financials at a glance

Investment assets net  
of bond liabilities

Total grant funding and  
direct charitable activities

£18bn £674m
As at 30 
September.

For the year ended 
30 September.

2010 2010£13.9bn £635m

2011 2011£13.6bn £597m

2012 2012£14.5bn £701m

2013 2013

2014 2014

£16.4bn £726m

£18.0bn £674m
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Wellcome Trust

The Wellcome Trust is a global charitable 
foundation dedicated to improving health.  
We support bright minds in science, the 
humanities and the social sciences, as well  
as education, public engagement and the 
application of research to medicine.

Our investment portfolio gives us the 
independence to support such transformative 
work as the sequencing and understanding of 
the human genome, research that established 
front-line drugs for malaria, and Wellcome 
Collection, our free venue for the incurably 
curious that explores medicine, life and art.
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