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except in the light of evolution’
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Charles Darwin (1809 – 1882)
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Welcome to the School of Life Sciences

This brochure provides an overview of current research 
activities, thumbnail sketches of four of our key 
research clusters and our ambitious plans for their 
future. Our vision is to foster an interactive and creative 
interdisciplinary environment in which the balance 
between basic and translational research is optimised to 
ensure success on an increasingly competitive 
global stage.

Foreword by Professor Laurence Pearl FRS
Head of School

Four foci of existing research 
excellence highlighted in this brochure 
are Neuroscience, Genome Damage 
and Stability, Drug Discovery and 
Social Insect Biology. There is already 
significant interaction both within 
and between these groupings and by 
encouraging further interdisciplinary 
research we hope to generate exciting 
new discoveries at the interfaces 
between these programmes.  

Interdisciplinarity does not stop at the 
gates of the School of Life Sciences, 
and many of our research goals and 
objectives overlap significantly with 
those of our colleagues in the School 
of Psychology, the Brighton and 
Sussex Medical School, the School of 
Engineering and Informatics, and the 
School of Mathematical and Physical 
Sciences. We share a commitment 
to ‘science without walls’ that 
underpins the exceptional Sussex 
tradition for interdisciplinary co-
operation and collaboration.  

Finally, I am pleased to report 
that the University has approved a 
major infrastructure development 
programme to support the next 
phases in the growth of Life Sciences 
research on campus. Thus we can 
look forward in the near future to the 
creation of a Cellular and Molecular 
Neuroscience Centre in an existing 
building, which is being extensively 
refurbished for that purpose, 
followed by the construction of a 
new laboratory building over the next 
three years. This will bring together 
all strands of Life Sciences research, 
from Chemistry and Biochemistry, 
through Genome Stability and 
Neuroscience, to Evolutionary Biology 
and Ecology, in a state-of-the-art 
multidisciplinary environment fit 
for the research challenges of the 
twenty first century.
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The big picture

‘Our genomes are 
our most precious, 
and most durable, 
possessions. They are  
the genetic blueprint 

that tells cells how to function. 
Unfortunately our DNA is continually 
being damaged, for example in skin 
cells – by sunlight, in our intestinal 
cells – by carcinogens in food, and in 
all our cells – simply by existing at 
body temperature. Luckily our cells 
contain sophisticated mechanisms for 
repairing this damage and thereby 
protecting the essential stability of 

our genomes’

Professor Tony Carr

What we do
Genome stability processes are the focus of 
the work of the Centre for Genome Damage 
and Stability at Sussex. Part of our research 
is the study into several genetic diseases in 
which one of these protective systems is faulty. 
This often results in the affected individuals 
having very high incidences of cancer, up to 
more than 1000 times higher than in the 
general population. By discovering the nature 
of the defects in people with these disorders, 
we are able not only to help diagnose and 
treat these conditions, but also to gain general 
insights into how cancers can arise and 
develop. This will hasten the day when cures 
for this major killer will be found. Our work 
ranges from studies on the protein molecules 
that repair DNA inside cells, to the genes that 
are altered or mutated in cancer cells, through 
to investigations on cancer-prone people to 
identify other useful targets in the war 
against cancer.

Interactions
The Genome Centre enables scientists from 
different disciplines to be housed in one 
building and benefit from mutual interests. 
We also interact widely with colleagues in other 
research groups in the School of Life Sciences 
and beyond in other schools, including the 
Brighton and Sussex Medical School and the 
School of Psychology. These interdisciplinary 
activities have resulted in the creation of the 
Neurodegenerative Disease and Ageing Centre 
involving faculty in Life Sciences, Psychology 
and the Brighton and Sussex Medical School.

Blueprint for life

Genome stability

The big picture

‘Our knowledge of 
the brain is increasing 
exponentially, making 
neuroscience one 
of the most rapidly 

advancing of all the sciences. Interest 
in it is wholly understandable – 
after all the scientific study of the 
brain is key to solving the greatest 
philosophical and scientific puzzles 
of all, namely the physical nature 
of the mind and consciousness. 
Such basic neuroscience research 
is also of central importance for 
the development of new and more 
effective treatments for disabling 
neurological diseases’

Professor Guy Richardson FRS

What we do
Our areas of particular strength include 
research on hearing, vision, learning 
and memory formation, nervous system 
development, animal navigation, drug 
addiction, motor neurone disease, brain 
evolution and Alzheimer’s disease. There is 
a particular emphasis on developing simple 
model systems in invertebrate organisms 
to understand the details of neural circuits 
underlying behaviour. The genetically tractable 
mouse model system is also widely used by the 
hearing group, for example to understand the 
molecular mechanisms of hearing impairment. 
The diverse neuroscience research projects are 
well supported by grants funded by BBSRC, 
MRC, EPSRC, the Wellcome Trust and other 
charitable agencies.

Interactions
A new entity, Sussex Neuroscience, under 
the leadership of Professor Leon Lagnado, 
has been created to encourage and support 
collaborative interdisciplinary neuroscience 
research – capitalising on the broad spectrum 
of expertise we have in the area across the 
University of Sussex. This makes available an 
exceptional range of tools and technologies, 
including functional and structural MRI, 
electrophysiology, multi-electrode arrays, 
protein structure determination, brain slice, 
behavioural analysis, genomics, neuro-
genetics, advanced light microscopy and 
electron-microscopy. Sussex Neuroscience 
also incorporates the world-renowned Centre 
for Computational Neuroscience and Robotics, 
the Sackler Centre for Consciousness Science, 
the Clinical Imaging Sciences Centre and 
the recently established Neurodegenerative 
Disease and Ageing Research Centre.    

Genes to behaviour and perception 

Neuroscience

The big picture

‘We are committed to 
the development of 
innovative research 
aimed at the discovery 
of new therapies and 

cures to some of the most feared, 
distressing and debilitating of 
diseases affecting billions of people 
worldwide. The importance of 
being situated in the school of Life 
Sciences, in which world-leading 
basic research, in particular on 
the brain and the underpinning 
mechanisms of cancers, is being 
prosecuted cannot be overestimated’ 

Professor Simon Ward

What we do
The Translational Drug Discovery Group was 
recently established as part of a major new 
strategic investment within the school of Life 
Sciences. The group comprises medicinal 
chemistry and molecular pharmacology 
laboratories and plays a pivotal role in the 
School’s translational research strategy to 
create vibrant collaborations across the 
chemical, biological and clinical sciences. 
This will allow us to translate wide-ranging 
fundamental research within the University 
into potential new medicines. We will also 
interrogate knowledge generated by outside 
international, academic and industrial 
institutions with the ultimate goal to translate 
such knowledge into novel drugs. The 
therapeutic areas covered include cancer, 
neurodegenerative and psychiatric diseases 
and pathogenic infection. 

Interactions
A number of exploratory multi-disciplinary 
drug discovery programmes has been initiated 
in partnership with colleagues across the 
University schools of Life Sciences and 
Psychology, the Brighton and Sussex Medical 
School and the Royal Sussex County and 
Brighton General Hospitals. Collaborations 
with groups outside of the University of Sussex 
have also commenced, including a major 
Wellcome Trust funded collaboration.

Molecules to medicines

Drug discovery

The big picture

‘Insects dominate every 
terrestrial ecosystem.  
They are the primary 
pollinators of flowering 
plants and the vectors 

of debilitating human diseases. 
Pest species devour an estimated 
20 per cent of food intended for 
human consumption. Insects 
display an extraordinary diversity 
of behaviours, performed with 
brains that, in their concentration 
of complexity, probably exceed 
that achieved in the human cortex. 
By studying their behaviour, 
development, evolution, ecology 
and genetics we will understand 
how cognition, communication and 
sociality evolved. This will contribute 
to a better understanding of social 
insect biology, but also lead to 
improvements in the control of 
pest species and the protection of 
beneficial ones’ 

Professor Jeremy Field

What we do
Much of our work is focused on the 
Hymenoptera (bees, ants and wasps), 
because the most extreme examples of 
social behaviour in the animal kingdom have 
evolved in this group. Applied research is 
aimed at protecting pollinating bees and 
helping beekeepers while our basic research 
focuses on how insect societies function. We 
are particularly interested in the fundamental 
question of how and why altruism evolves 
and is maintained. We use a combination 
of experiments in natural and laboratory 
environments; mathematical modelling; and 
genetic studies to work out which colony 
members reproduce and how closely related 
they are. We also investigate the navigational 
strategies employed by social insects that 
enable them to forage long distances and 
return to their colony. 

Interactions
The Social Insects group benefits from 
the school’s strength in simple-systems 
neuroscience. Also important are our links 
with the Centre for Computational 
Neuroscience and Robotics which facilitate 
our computational modelling of insect 
navigation. Here and in the Department of 
Informatics there are colleagues interested 
in minimally cognitive systems and in insect 
behaviour-inspired robotics.

Evolution of society

Social insects
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