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Life sciences 
research for 
lifelong health

The world’s ageing population is a Global Grand Challenge facing us all and affecting governments, 
healthcare and research worldwide. In the UK, nearly 1 in 5 people are now over 65 and this is expected to 
rise to 1 in 4 by 2050. We’re living much longer than ever before, but we’re not living healthier. Our bodies 
still decline into old age at around the same point that they always have, a concept called healthspan. If our 
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Each year, the Babraham Institute’s cutting-edge research pushes the boundaries of what we know about fundamental human biology. In line 
with the BBSRC Strategic Priority: Science for Health, our mission is to tackle the challenges of an ageing population by making discoveries that 
enhance lifelong health and wellbeing.

This Annual Research Report is a collection of the ground-breaking progress the Institute has made in 2017 and our plans for the future. 
Through the Feature articles included, we explore how the Institute maximises its impact by working with industry, academia, politicians and 
the public to share our �ndings and use our research to drive meaningful changes and greater scienti�c awareness.
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The immune system includes cells called lymphocytes, a type of white blood cell, that 
defend the body from infections including bacteria, viruses and fungi as well as cancer. 
As we age, the immune system tends to weaken and this contributes to the increased risk 
of illness during old age. A weakened immune system also means that older people don’t 
always respond fully to vaccinations.

By studying a combination of human samples and mouse models we aim to enhance our 
understanding of the role of lymphocytes in the immune system. We do this by examining:

�„ 	 The mechanisms linking ageing to reduced response to vaccinations
�„ 	 How lymphocytes interact with cells in the lungs to prevent infections
�„ 	





Publications Publications





Immunology

The Institute’s research is having a major impact on global public health. Although the �rst 
vaccines were developed more than two centuries ago, infectious diseases such as malaria 
and in�uenza still affect millions of people each year. By improving our understanding of 
the immune system and its response to modern vaccines, the Institute is paving the way for 
better vaccines that will protect more people from life-threatening diseases.

When it comes to human health, 
our immune system is our most 
important defence against illness 
and disease. Producing antibodies 
is one of the ways that the immune 
system counteracts pathogens – the 
causes of illness. Yet, this system is 
not perfect. Sometimes the body 
produces antibodies against the 
wrong things – resulting in allergies, 
autoimmune diseases and organ 
rejection – while at other times it 
fails to produce enough antibodies 
to �ght infections including malaria 
and in�uenza. And as we age, our 
immune system becomes less 
adept at combatting infection and 
responding to vaccination.

As well as being extraordinarily 
powerful, our immune system is 
amazingly complex and continues 
to pose signi�cant scienti�c 
challenges. Key among these is how 
to design ‘�u vaccines that are more 
e�ective in an ageing population, 
and how to boost the e�cacy of 
vaccines to prevent malaria. Dr 
Michelle Linterman, a Group Leader 

in the Institute’s Immunology 
research programme, is making 
important advances in both.

“One of our major goals is to 
improve vaccine e�cacy as we age. 
The seasonal ‘�u vaccine provides 
80% protection against infection 
if you’re aged between 18 and 60. 
Over the age of 60 vaccine e�cacy 
decreases – and for people over 70 
it’s only 25% e�ective,” she explains. 
“This does not mean that older 
people shouldn’t get vaccinated, 
because complications associated 
with ‘�u can be very serious. But it 
does mean there’s an opportunity 
to improve the way these vaccines 
work for older persons.”

Part of the problem arises from 
how clinical trials have traditionally 
been run. Almost all immunology 
research – including vaccine trials 
– is done in young animals and 
people; wD 1044 >>f.2nen-c <</sJ EMCs d3 (GB)/als 
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The process of cell signalling consists of several interconnected mechanisms that allow cells  
to communicate, co-ordinate and respond rapidly to change. By examining these signalling 
mechanisms and their interactions we seek to understand the effects of signalling on cell  
growth, survival and behaviour.

Our current focus is to discover the role that signalling has in helping cells to respond and  
adapt to damage, illness, dietary changes and ageing by investigating:

�„ 	 How cells called neutrophils detect and respond to infections
�„ 	 How changes in diet affect metabolism and growth
�„ 	 The effect of signalling mechanisms on the rate of ageing
�„ 	 The role of autophagy in recycling cell components following damage or starvation Simon  
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Signalling

Group members

Postdoctoral researchers:
Joanne Durgan 
Nathaniel Hoyle 
(Started in 2017) 
Elise Jacquin 
(Left in 2017)

PhD students:
Katherine Fletcher 
Katie Sloan

Visiting researchers:
Alice Buckingham  
(Left in 2017)
Munaye Lichtenstein 
(Left in 2017)
Pablo Romero Clavijo 
(Left in 2017)

Oliver Florey
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Epigenetics Group leaders
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Inside cells, genetic information stored in DNA is packaged by proteins into a structure called 
chromatin. Epigenetics is the study of chemical modifications to DNA and to chromatin and 
the effects that these modifications have on genome function. Epigenetic marks are involved 
in the creation of different types of cells from stem cells and epigenetic changes over time are 
associated with ageing. Epigenetic marks also provide a form of cellular memory, recording 
certain information about past events and potentially carrying it between parent and child.

Our work in this area aims to enhance our understanding of how epigenetics shapes human 
development and affects healthy ageing by examining:

�„ 	 How stem cells develop into different types of cells
�„ 	 How subtle epigenetic differences influence cell diversity
�„ 	 The impacts of diet on epigenetics, health and ageing
�„ 	 The inheritance of epigenetic memory between generations
�„ 	 How life events affect biological ageing through the epigenetic clock
�„ 	 New approaches and technologies to drive further progress
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Epigenetics

The effect of age on womb function and pregnancy 

A functional placenta is critical for 
normal embryonic development 
and lifelong health. The placenta 
develops from cells derived both 
from the embryo and from the 
mother. Trophoblast stem cells 
originate from the fertilised embryo 
and come together with cells from 
the mother’s uterus to form a highly 
unique integrated unit. We focus 
on how genes are regulated during 
placenta formation and the e�ects of 
maternal age on this process.

How cells interact with their environment

Jon Houseley

Group members

Postdoctoral researchers:
Prasanna Channathodiyil 
Cristina Cruz 
Alex Whale

PhD students:
Dorottya Horkai 
(Started in 2017) 
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Facilities

Biological Support Unit

The use of animals in research continues 
to be key in helping to understand 
biology and disease. The Biological 
Support Unit provides state of the art 
housing and care for pathogen-free 
rodents used in both academic and 
private company research programmes. 
Our team of professionally quali�ed 
animal technicians provide expert 
technical support to researchers by 
undertaking regulated procedures, 
maintaining the animal health barrier 
and undertaking animal husbandry.

Capabilities
�„ 	 The BSU is made up of four bio-science 

units, each performing a unique role in 
the provision of �exible services to meet 
the dynamic requirements of biological 
research. We have a mix of animal 



Publicationswww.babraham.ac.uk/science-services/gene-targeting

58 59

www.babraham.ac.uk/science-services/imaging

Facilities

Gene Targeting & Genome Editing







Impact
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By working with organisations and communities in the local area and beyond, 

we help to ensure that the results of our research have greater impacts for society 

and the economy. Our goal is to help more people to live healthier lives by raising 

public awareness and rapidly transforming the latest science into new healthcare, 

policies and technologies.
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