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The University of Manchester is committed to making a major
contribution to the development of new approaches to the
prevention, early detection, treatments and management of cancer.

We know that cancer needs to be studied in many different
ways and that research needs to involve specialists from many
different discipline areas.  Psychologists, physicists, geneticists,
nurses and doctors all have a role to play. So do radiologists,
chemists, materials scientists and many others. The quality and
breadth of research at The University of Manchester in all of
these areas means that we are uniquely placed to make a world-
leading contribution to cancer research.

Our research is further strengthened through the links we have
to Cancer Research UK and the clinical expertise of our NHS
partners which is integrated via the Manchester Cancer Research
Centre (MCRC), a partnership between the University, Cancer
Research UK and specialist cancer hospital The Christie NHS
Foundation Trust.

All of our cancer research activity comes together alongside
provision in other local NHS Trusts - under the Manchester
Academic Health Science Centre (MAHSC) Cancer Domain
allowing us to take basic and interdisciplinary research through
from the discovery stage to new drugs and technologies
available in the clinic where they translate into real benefit for
cancer patients.  

The University of Manchester is already recognised as a UK
leader in cancer research as shown by our top ranking in the
latest Research Assessment Exercise (2008).  We will continue to
make cancer research one of our key research priorities,
engaging in a broad programme of work investigating its many
different aspects.   

In the future we aim to build on our successes to date, making
The University of Manchester a leading global centre for cancer
and cancer-related research.

Against this background I hope that you find this prospectus
valuable in illustrating the breadth and depth of our cancer
research activities. 

Professor Dame Nancy Rothwell
President and Vice-Chancellor, 
The University of Manchester

Welcome message
Every year, more than a quarter of a million people
are diagnosed with cancer in the UK and it is the
cause of approximately one quarter of all deaths.  
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Foreword
We have prepared this prospectus to showcase
the scope of excellence in cancer research
across The University of Manchester. 
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We hope you will agree that it is impressive in both its breadth
and depth. Research in cancer in the University involves all
Faculties and reaches across many Institutes and Schools.  The
University of Manchester seeks to “make a difference” and have
a positive impact on society.  The research activity described in
this prospectus illustrates one of the many areas in which the
University delivers on that objective.  The research ranges from
psychological aspects of cancer, through cancer nursing, to
molecular causes and treatments of cancer and approaches to
prevention and early detection.  It involves a vast range of
disciplines, disease types, technologies and scientific
methodologies. Equally importantly it links to our NHS partners
through the MCRC (Manchester Cancer Research Centre) and
the MAHSC (Manchester Academic Health Science Centre)
Cancer Domain.

We hope that this prospectus will be of value to University staff
and to our external partners and collaborators.

University Cancer Strategy Board (UCSB):
Ian Jacobs
Vice President, The University of Manchester, 
Dean, Faculty of Medical and Human Sciences 
and Head of School of Medicine, Faculty of Medical 
and Human Sciences (Chair UCSB)

Martin Humphries
Vice President, The University of Manchester
and Dean, Faculty of Life Sciences

Richard Marais
Director of the Cancer Research UK Manchester Institute

Salvador Moncada
Director of the Institute of Cancer Sciences, 
Faculty of Medical and Human Sciences

Tony Whetton
Vice Dean and Deputy Head 
of Faculty of Medical and Human Sciences

Nic Jones
Director of the Manchester Cancer Research Centre  

Luke Georghiou
Vice President of Research and Innovation, 
Manchester Business School, The University of Manchester

Nicola Davies
Head of Finance, 
Faculty of Medical and Human Sciences

Kay Day
Director of Faculty Operations, 
Faculty of Medical and Human Sciences



This encompasses a wide variety of approaches to cancer
research and emanates from the Cancer Research UK
Manchester Institute and the Faculties of Life Sciences and
Medical and Human Sciences in the main. However, the links to
our partner NHS Trusts for clinical and translational research are
of key importance to our comprehensive cancer research
approach.  Indeed within the Manchester Academic Health
Science Centre (MAHSC, a partnership of six NHS Trusts and
the University) cancer is one of six key domains or themes for
development. Within the Faculty of Medical and Human
Sciences, the recently established Institute of Cancer Sciences
further demonstrates our commitment to cancer research as
this is one of 6 key research themes for the Faculty and its
MAHSC partners. There are certainly measures of our success in
this area, such as the first position we occupied in the Research
Assessment Exercise 2008 for Cancer Studies and also Nursing
and Midwifery (which has cancer nursing as a major
component of its activity). These outcomes were in part based
on partnerships with Foundation Trusts like The Christie, where
our staff engage effectively in delivering key clinical trials as
well as clinical service to some of the 14,000 new patients seen
at the Trust every year. The very high number of patients seen
at this tertiary referral centre (over 40,000 a year) offers
extensive opportunities to serve the region with high quality
patient orientated research. This, of course, can extend into
pharmacy, psychological sciences and nursing to enhance
quality of care for patients. Below we therefore detail our
research strengths within the School of Psychological Sciences
and the School of Nursing, Midwifery and Social Work in
cancer related themes. The strength in depth in cancer research
is also demonstrated by our links to Central Manchester
University Hospitals NHS Foundation Trust where the
internationally leading work on clinical cancer genetics and
cancer is taking us in new directions in terms of risk
determination and treatment stratification. Furthermore
gynaecological cancer research is a major strength on this site
also.

Our cancer research also extends to understanding the causes of
the disease and thereby developing new drugs or radiotherapy
strategies to treat the various forms of cancer. We can engage in
the discovery of new approaches for the treatment of cancer
because of the superb facilities available in the Institute of
Population Health, the Manchester Pharmacy School, and the
Cancer Research UK Manchester Institute and in the Faculty of
Life Sciences. There are also colleagues in the Faculty of
Humanities and the Faculty of Engineering and Physical Sciences
who collaborate with the Faculty of Medical and Human Sciences
on novel areas of cancer-related research, as detailed in their
sections of this document. This research infrastructure has been
supplemented by a £12.8 million injection from the Higher
Education Funding Council for England UK Research Partnership
Investment Fund (UKRPIF), which The University of Manchester
won in open competition.  This will help support research for a
majorly increased number of academic staff to be housed in the
University’s new £38 million Manchester Cancer Research Centre
(MCRC) building. Thus, these are exciting times in The University
of Manchester for cancer researchers.

Cancer research in Manchester is also integrated with the
Faculties, CRUK and The Christie NHS Foundation Trust through
the MCRC, which brings together the expertise, vision and
resources of the partner organisations.

A number of MCRC initiatives have been developed that aim to
build strength in tumour specific areas such as breast and lung,
in cross-cutting research areas such as early clinical trials,
biomarker identification and development, radiation related
research, and in infrastructure such as imaging and tissue
collection.

The University of Manchester has a distinguished record of
achievements in understanding the causes and developing
treatments for cancer.  

Introduction
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Cancer research at The University of Manchester encompasses
the entire cancer research spectrum from understanding
fundamental mechanisms underpinning health, through
development of new diagnostic tests, treatments and
technologies, to health services and population research in the
clinic. Below we detail the connected strands of our activity that
make an incredibly strong multidisciplinary approach to making a
difference in cancer.

These strands have been brought together in a number of ways.
The Institute of Cancer Sciences (ICS) is one of six Faculty of
Medical and Human Sciences Institutes established in August
2012. The new matrix structure (see Figure 1) shows the
interaction between our five Schools (some of which are
described below) running vertically and the six new Institutes
running horizontally. The Faculty Institute has staff dedicated to
cancer research who are managed from within the Institute. Our
new structure means that affiliate members associate with the
Cancer Sciences Faculty Institute from the Schools (such as
Psychological Sciences) and from other Faculties, such as Life
Sciences. The Cancer Research UK Manchester Institute is also
shown as a CRUK directly funded research institute that shares
space with the Faculty Institute and has common goals with it.
In this way we have developed a method for interaction and
synergistic activity in cancer research, decreasing the silo
mentality that can pervade University structures and indeed
industry.

The objective of the new strategy and structure is to transform
the profile of our Faculty in terms of research outputs,
educational achievement and our contribution to the social
responsibility agenda.

Creating a world leader in the fight against cancer

As described above, Manchester was the leading university
for cancer research in the Research Assessment Exercise
2008. We are expanding the staff numbers in this area and
have a planned new building for this research for occupation
in 2014. We have also developed the interdisciplinary
Manchester Cancer Research Centre to seize our
opportunities for clinical research and basic research. With
the large patient population in the Greater Manchester and
Cheshire Network we are one of the few UK centres that can
perform effective larger scale translational cancer research.
We have Cancer Research UK (CRUK) Centre status,
Experimental Cancer Medicine Centre status, CRUK Lung
Cancer Centre of Excellence status, a joint CRUK/EPSRC
Cancer Imaging Centre with the University of Cambridge, 
a joint Prostate Cancer UK Movember Centre of Excellence
with Queen's University Belfast, an “outstanding” Leukaemia
Lymphoma Research systems biology programme and a
Breakthrough Breast Cancer Research Unit, which has
attracted Professor Michael Lisanti to the UK from USA to be
its Director. In other words we are a growing oncology centre
with a major CRUK research institute (the CRUK Manchester
Institute, led by Professor Richard Marais), a great deal of
other activity (described below), many patients and a high
level of performance in recruitment to clinical trials.
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Figure 2
The connections between academic staff in
the Faculty of Medical and Human Sciences
relating to cancer research, showing the
breadth of multidisciplinary research.  Added
to this are the interactions between other
faculties and the CRUK Manchester Institute.
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Figure 1
Organisational structure of the Faculty
of Medical and Human Sciences
* Currently under review
**University Institutes affiliated to the
Faculty of Medical and Human Sciences



Manchester Cancer 
Research Centre

In any biomedical research, teamwork and synergistic interactions
are central to the success of an enterprise.  In Manchester, we
have recognised this through the development of the ground-
breaking Manchester Cancer Research Centre (MCRC). The
MCRC is a partnership formed by The University of Manchester,
The Christie NHS Foundation Trust, which serves Western Europe’s
largest cancer patient base, and CRUK, the world’s largest cancer
charity. The MCRC combines outstanding cancer research quality;
co-located facilities spanning laboratory and clinical research;
outstanding scientific leadership – established in Manchester via a
team including CRUK’s Chief Scientist; a highly concentrated
patient population base – Manchester accounts for almost a
quarter of all volunteers in the UK’s principal national trials
programme; effective collaboration with industry – we are one of
only three European AstraZeneca formal alliances; and large-scale
clinical trials facilities – the site has one of the largest early phase
clinical trial facilities in the world and is part of the largest
recruiting trials network in the UK.  

Major advances in our understanding of cancer biology have
created an opportunity to realise the potential of personalised
medicine for cancer patients, which will revolutionise treatment.
Drugs and radiotherapy will be targeted to individuals based on
the specific characteristics of their tumour biology rather than

the current ‘one-size-fits-all’ approach, giving significant
therapeutic and economic gain.  The benefits to the UK of being
at the forefront of such a breakthrough are enormous.  First will
be the patient benefit, but economic benefits will also follow.  

The MCRC is building on its success.  A new £38 million
University research building is being developed on The Christie
site, opposite the Paterson building which currently houses the
Cancer Research UK Manchester Institute and several Institute of
Cancer Sciences research groups.  It is due for completion in
summer 2014 and will accelerate progress by providing
outstanding research space for an additional 150 researchers and
100 clinical trials support staff.  Through the HEFCE UKRPIF, the
University was recently awarded £12.8 million – this includes
£8.7 million for specialist research equipment that will be housed
within the new MCRC building and the Paterson building.  These
developments, together with the commitment from the MCRC
partners for major additional recruitment of senior scientific and
clinical leaders, will facilitate on-going rapid growth in the
University’s cancer research activity and ultimately will bring
tremendous benefits to cancer patients.  

An example of MCRC success is the MCRC Biobank, a
Manchester-wide research initiative involving four major NHS

Chapter 1
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Trusts in the area (The Christie, Salford Royal, Pennine Acute and
South Manchester). Tissue bank staff based in each of the
participating Trusts, consent patients and organise the collection
of tissue samples that are stored centrally.  Over 2,000 samples
per annum are being collected, providing an invaluable resource
for our basic and translational research efforts.  

The MCRC was created to serve its partners, the people of the
region and cancer sufferers worldwide.  We are committed to
making a difference to those affected by cancer as swiftly as
possible using all the approaches described in this prospectus.  

Nic Jones
The University of Manchester
Director of the MCRC

The new MCRC building, scheduled for completion in summer 2014

Chapter 1
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Manchester Academic Health Science Centre:
Manchester Cancer 

The Manchester Academic Health Science Centre (MAHSC) is a
partnership between The University of Manchester, Central
Manchester University Hospitals NHS Foundation Trust, The
Christie Hospital NHS Foundation Trust, Manchester Mental
Health and Social Care Trust, Salford Clinical Commissioning
Group, Salford Royal NHS Foundation Trust and University
Hospital of South Manchester NHS Foundation Trust.  MAHSC
interconnects Manchester’s existing research activity and research
partnerships, offering huge potential and opportunities that will
generate health benefits, economic development, enterprise,
innovation and wealth creation in Greater Manchester and the
wider North West.

Our purpose is to provide a focus for leadership and coordination
in health research and healthcare across The University of
Manchester and the six most research-active NHS organisations
in Greater Manchester.  It is expected that this 'whole' will add
substantially greater value than the 'sum of its parts'.  Greater
Manchester’s local population has rates of infant mortality,
cardiac disease, mental health disorders and cancer that exceed
the national average.  Based on this knowledge and the research,
innovation and delivery capabilities of the MAHSC members, five
clinical academic sections have been identified: Cancer,
Cardiovascular, Human Development, Inflammation and Repair,
and Mental Health.  Manchester Cancer forms the basis for our
MAHSC Cancer clinical domain, with a drive to prevent cancer
and improve outcomes for cancer patients across the network
(see Figure 3). 

Manchester Cancer provides strategic leadership for
implementation of change in cancer services, research and
education.  The research strategy for Manchester Cancer is
developed via the established Manchester Cancer Research
Centre (MCRC, see previous page).

Our overriding aim is to support the MAHSC goals by making
Manchester one of the top five integrated cancer systems in the
world, securing world class outcomes for patients so that by
2020 more than two thirds of newly diagnosed patients live for
more than five years.  To realise these aims, Manchester Cancer is
setting itself some ambitious targets with the following
aspirations being proposed.

The key early objective for the research work stream through the
MCRC is to achieve specialist Biomedical Research Centre status
for cancer at the next opportunity to bid.  This will require action
to increase the critical mass of research active staff to match the
excellent facilities available through for example the Early Phase
Cancer Clinical Trials Unit at The Christie and the new MCRC
building being erected on the Kinnaird Road site.  

The MCRC has agreed a plan for recruitment over the coming
two years of an additional 20 senior clinical academics focused
on six key areas (personalised medicine, radiotherapy, lung
cancer, melanoma, women's cancers and haematological
oncology). A joint recruitment plan is in place and is being
coordinated by The University of Manchester and The Christie. 

The clinical academic recruitment programme sits alongside
other developments such as proposals to recruit a full time
Professor of Cancer Nursing, and the development of research
associated with the successful bid to provide the National Proton
Beam Therapy Centre in Manchester.  These developments will
facilitate the achievement of the further objectives set for
Manchester Cancer. 

The education work stream of Manchester Cancer is led through
the Christie School of Oncology together with The University of
Manchester.  The vision for Manchester Cancer Education is to
bring together cancer education services across Manchester to
the benefit of all and establishing the Cancer Education
programme in Manchester as a national and international leader
in professional and public teaching and learning.

The clinical services work stream of Manchester Cancer is known
as Manchester Cancer Services. The role of Manchester Cancer
Services is to provide leadership and coordination to improve
cancer outcomes (safety, effectiveness and patient experience)
across the Manchester City region.  This is the strand that covers
the operational delivery of services through a unified provider
board, which is responsible for providing single integrated
pathways of care across organisational boundaries so that
patients from across Greater Manchester receive the same high
quality service, wherever they live.

Manchester Cancer offers the prospect of innovative approaches
to whole cancer pathway management.  Manchester has
significant experience in these models in the cancer field and
elsewhere and is well placed to expand this approach which is at
the cutting edge of commissioner thinking.  We are committed
to linking the cancer research described in this prospectus to
improved clinical outcomes and real patient benefit for the
people of Greater Manchester and beyond.

Caroline Shaw
Chief Executive, The Christie NHS Foundation Trust
Chair of Manchester Cancer, MAHSC

Chapter 2
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Figure 3
Organisational structure
of Manchester Cancer
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The close ties between The University of Manchester and The
Christie NHS Foundation Trust through MAHSC and the MCRC
make Manchester an ideal base for translating cutting-edge
cancer research into patient benefit in the clinic.

Martin Solomon’s story is a perfect example of how research led
by The University of Manchester academics can provide patients
with life-saving treatments. 

Early this year Martin was given just months to live after being
struck down by Hodgkin lymphoma for a third time, but thanks
to a new drug he received at The Christie in Manchester, he is
now in remission.

Student Martin, who is finally well enough to return to
university, said: “I can’t wait to get back to normal.  I’m so
relieved.”

Martin, who is under the care of Professor John Radford (a
University of Manchester Institute of Cancer Sciences Professor
working at the Christie), was told that he desperately needed a
bone marrow transplant to save his life – and time was quickly
running out.  Because of his Irish and Caribbean heritage, it was

proving difficult to locate a suitable bone marrow donor so his
family launched the Match4Martin campaign.  Despite huge
support from friends, family, the general public and celebrities
including Manchester United star Rio Ferdinand, the search was
unsuccessful.

As the agonising days ticked by, Martin was given the new drug
– brentuximab vedotin – which put the disease into remission.
And this year Martin, a biomedical sciences student at
Newcastle University, has celebrated his recovery at an
emotional 21st birthday bash.

Brentuximab vedotin, which is still being tested in clinical trials
several of which are led by University of Manchester academics,
targets certain types of lymphoma cells.  The drug has less
severe side-effects than chemotherapy and is showing very
promising early results.  As a result of previous studies carried
out by researchers at The University of Manchester and The
Christie who last year presented results to the European
Medicines Agency, brentuximab vedotin can now be prescribed
for patients across Europe with relapsed/refractory Hodgkin
lymphoma and anaplastic large cell lymphoma. 

Martin’s Story



Faculty of Medical and Human Sciences
Institute of Cancer Sciences

As described above the Faculty Institute of Cancer Sciences (ICS)
is the hub for clinical cancer research in the University and
interacts with other Faculties and NHS Trusts via affiliate member
status for those involved in teaching and learning or research
into cancer.  Manchester has a large academic cancer medicine
centre with 37 academic staff including 26 academic clinicians.
The total number of staff in the Institute is 140 and growing.
Interests range from biomarker studies (searching for indicators
of cancer disease risk, or response to cancer therapy, for
example) to clinical trials activity.  The Institute has a first rate
publication record in high impact medicine and cancer journals.
The Institute has a research income of approximately £12 million
a year from industry, research councils and charities.

The mission statement of the ICS is “Improving cancer outcomes
through research and education”.  This demonstrates our
commitment to maintaining a high calibre of research in the
multi-disciplinary field of cancer sciences and the need to
educate and train the next generation of cancer researchers.

Activity in the Institute is based either on the University’s (main
campus) Oxford Road site or in key MAHSC partner sites at the
Central Manchester NHS Trust, the University Hospital of South
Manchester NHS Trust, The Christie NHS Foundation Trust and
the Salford Royal NHS Trust.  The population base of 3.5 million
in Greater Manchester linked with this research network provides
major opportunities for the growth of clinical and translational
research, a key objective of the Trusts and the University.

Within the FMHS, Pharmacy, Nursing and Psychology are other
essential partners with ICS and will enable our strategy to cover
the full spectrum of cancer-related studies, please read on for
information on cancer research occurring within these Schools.
A key objective of the Faculty structure is to facilitate interactions
between the large range of medical disciplines within the Faculty
and elsewhere (see Introduction and Figure 1).  Research in
nursing, drug discovery/delivery and imaging are an essential
aspect of the portfolio for consideration and our future potential
investment.

Outline of organisational structure
The Institute of Cancer Sciences is organised into five designated
Centres of expertise: the Centres for Haematological Oncology,
Paediatric Teenage and Young Adult Cancer, Personalised
Therapy, Radiotherapy Related Research and Women’s Cancer.
These Centres align with key areas of expertise with the Faculty
and MAHSC.  The Centres are then further divided into research
groups with specific foci (see Figure 4). 

Chapter 3
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Figure 4
Organisational Structure of the Institute of Cancer Sciences.
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Priorities 

Centre for Haematological Oncology

Institute of Cancer Sciences haemato-oncology researchers are
improving outcomes for patients with lymphoma, leukaemia
and myeloma through internationally competitive research.
Strong links have been forged with Leukaemia and Lymphoma
Research, Myeloma UK, Cancer Research UK and many
pharmaceutical companies.  Collaborations exist with other
academic researchers throughout the world. In all this, our one
aim is to develop new and better treatments for patients with
haematological cancer by:

1. Improving therapies through personalised medicine,
investigating the factors which determine the best course of
treatment for the patient as an individual.

2. Investigating drug resistance, elucidating how leukaemia and
lymphoma cancer cells are able to adapt and recover after
successful drug treatments.

3. Identifying novel targets for treatment through blood-borne
and imaging biomarker discovery programmes.

Centre for Paediatric, Teenage and Young 
Adult Cancer

The total research grant income for this Centre is approximately
£2 million per year, currently made up of five programme grants
and over 30 project grants.  The research groups are spread
between the Christie Hospital, the Cancer Research UK
Manchester Institute, the Wolfson Molecular Imaging Centre and
the Stopford Building.  Manchester is the research centre for the
Teenage Cancer Trust and Professor John Radford holds the
Teenage Cancer Trust chair.  The research Centre of Paediatric,
Teenage and Young Adult Cancer comprises approximately 50
scientists and clinicians with a shared remit to improve
understanding of the factors that determine the development,
behaviour and response to treatment of cancers in children and
young people, specifically:

1. To understand the genetic and environmental factors that
predispose to cancer development in children and young
people.

2. To describe the patterns of incidence of these cancers.

3. To understand the personal, psychological and social
challenges faced by young people with cancer (with other
Schools, see below).

4. To identify genetic alterations characteristic of individual
cancer types and to understand their biological roles and to
investigate the utility of disease biomarkers.

5. To shift treatment towards more disease specific therapies.

Centre for Personalised Therapy

The Centre for Personalised Therapy comprises over 200
scientists and clinicians spread across more than 20 research
groups interacting closely across the research spectrum from
basic through translational to clinical research.  New investment
from a successful Higher Education Funding for England award
will see a further £8.7 million investment in tools for personalised
medicine.  This will support research by the CRUK Manchester
Institute, Faculty of Medical and Human Sciences and Faculty of
Life Sciences staff to identify new drugs and give the right doses
of the drug at the right time to the right patient.  At the centre
for Genomics Diagnostics and Innovation (see text box in the
Institute of Population Health) research and clinical service are
combined as DNA tests for cancer-associated mutations are
performed to aid in diagnosis and treatment strategies: patient
stratification is a reality.  The research activity is found across The
University of Manchester campus as well as at the CRUK
Manchester Institute and The Christie NHS Foundation Trust. Our
research aims are:

1. The personalised medicine approach requires a comprehensive
understanding of the biology of an individual tumour to allow
us to exploit its weaknesses for clinical gain.

2. Our programme of tumour biology research will integrate data
from a variety of disciplines such as genomics/next generation
sequencing, mass spectrometry, molecular and cell biology,
molecular pathology, medicinal chemistry, pharmacology and
bioinformatics.

3. Basic discoveries in the laboratory will support hypothesis-
driven clinical trials at The Christie and other hospitals in
Manchester and the North West.  The trials will be driven by
characterisation of individual tumours before treatment
commences using the cutting edge technologies at our
disposal.

4. Conversely, observations and discoveries from the clinic will
help to guide the basic research agenda to ensure that we are
addressing important clinical questions in our research
laboratories.

Chapter 3
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Centre for Radiotherapy Related Research

Around 40% of patients who are cured of cancer undergo
radiotherapy as part of their treatment.  Advances in the field of
radiation could further increase this rate with decreased toxicity.
The Centre for Radiotherapy Related Research comprises
members of the Radiation Related Research (RRR) group which
was established in 2007 by the MCRC.  The group was formed
to maximise the opportunities of radiotherapy research in
Manchester. Several research areas are pursued with a common
remit to the development, behaviour and response to radiation
treatment.  Key research themes within RRR include:

1. Proof of principle studies combining radiotherapy with
molecularly targeted drugs.

2. Understanding how tumours, the tumour microenvironment
and normal tissues respond to radiation damage to develop
new targeted treatments to combine with radiotherapy and
predict patient outcome following radiotherapy.

3. Clinical trials, developing biomarkers to predict treatment
outcome, developing patient reported outcome tools and
investigating long-term outcomes for cancer patients.

4. Optimising radiotherapy delivery of cancer, dealing with
motion and developing technical advances in radiotherapy
delivery.

5. Developing proton beam therapy when the £140 million beam
comes on line at the Christie Hospital.

Centre for Women’s Cancer

The Centre for Women's Cancer is devoted to the prevention
and improvements in care, of gynaecological and breast cancer.
This area of great strength for The University of Manchester is
based on research, academic training and education.  The Centre
for Women's Cancer is underpinned by an outstanding faculty of
academic staff, both clinical and laboratory based, working in
excellent facilities across The University of Manchester, and three
NHS Trusts: The Christie, South Manchester and Central
Manchester.  The Centre comprises several major groups whose
key strengths are multidisciplinary working and critical mass.  The
scope of the research encompasses laboratory based
investigation, translational research and early and late phase
clinical trials.

Manchester Breast Centre (MBC)
MBC is an umbrella organisation bringing together breast cancer
research across Manchester. Key elements include:

1. Breakthrough Breast Cancer Unit (Director Michael Lisanti, see
box for details) which is focusing on paradigm shifting new
theories on tumour metabolism. 

2. Breast Cancer Genetics, Manchester has had a major role in
developing new treatments of breast cancer including the use
of aromatase inhibitors. 

3. Prevention strategies based on determination of risk.

Breakthrough Research Unit, Manchester

As an integral part of the Manchester Breast Centre, the
Breakthrough Breast Cancer Research Unit comprises two
Team Leaders: Professor Michael Lisanti (Director) and 
Dr Rob Clarke.  In addition there are three Clinical Associates:
Professor Nigel Bundred, Dr Sacha Howell and Professor 
Tony Howell.

In September 2011, Professor Lisanti was appointed as the
new Director of the Unit, taking over from Professor Howell.
As well as the Directorship of the Unit, he holds the Muriel
Edith Rickman Chair of Breast Biology within the Institute of
Cancer Sciences at The University of Manchester.  Michael is
currently listed amongst the Top 100 Most-Cited Researchers
in Biochemistry and Biology in the world and is currently
ranked number 23 world-wide.  He has published over 385
papers and was recently named as the new Editor-in-Chief of
the American Journal of Pathology (ranked number 1 in
Pathology).

The objective of the Breakthrough Breast Cancer Research
Unit is to understand and treat early breast cancer.  The Unit's
research goals are to delineate breast epithelial cell behaviour
within its tissue context and to determine how the
breakdown of normal cell interactions with the local
environment result in perturbed tissue organisation,
proliferation, and survival of early breast cancers.  This
information aims to predict patients that will develop breast
cancer and identify those who will become resistant to
therapy.  It also aims to identify new therapeutic targets for
both the prevention and treatment of the disease.

The Unit in Manchester is part of a network of research units
established by Breakthrough Breast Cancer across the UK.
The research centre is located at the Institute of Cancer
Research in London and the units are located in Edinburgh,
Manchester and King’s College London.
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The Gynaecological Oncology Group
The gynaecological oncology group is based at St. Mary's
Hospital and the Christie Hospital.  The collaboration between
scientists and clinicians has established Manchester as a leading
centre of human papillomavirus (HPV) research both nationally
and internationally.  The group's current research portfolio
includes external funding in excess of £6 million devoted to
cancer prevention.  This group is focused on several areas:

1. Clinical trials in screening and prevention of cervical cancer
and ovarian cancer.

2. Laboratory viral oncology, currently characterising interactions
between viral and host cell proteins in the cervix to try to
discover targets for therapy.

3. The potential impact of HPV vaccination on screening
behaviour and on risk taking behaviour.

4. Anti-angiogenesis agents and biomarkers of effective
treatment for ovarian cancer.

Key Achievements

Centre for Haematological Oncology

In this Centre work is underway to better understand the way in
which leukaemia stem cells grow and acquire drug resistance so
that more effective treatments can be developed (Professor Tony
Whetton, Professor Vaskar Saha, Dr Stefan Meyer).  We are also
making a major effort to understand and improve antibody
therapies for lymphoma and examining these tumours at a gene
level using state of the art technology (Dr Kim Linton, Dr Richard
Byers).  This work will help us identify at the time of diagnosis
which patients are likely to do well with existing treatments and
those who may not, so alternative approaches can be
considered for these individuals.  In addition key abnormalities
in cell function due to certain mutations may be identified from
this work that may allow new drugs to be designed and
targeted on these.

In the clinic we have led a national trial investigating the role of
Positron Emission Tomography scanning in early stage Hodgkin
lymphoma to see if this can reduce the number of patients
requiring radiotherapy after chemotherapy.  We have also played
a pivotal role in the early development of new antibody-drug
conjugates in certain types of lymphoma resistant to
conventional treatments (Professor John Radford). In follicular
lymphoma a series of high impact studies (led by Professor Tim
Illidge) have investigated radioimmunotherapy (radioactive
antibody treatment) and we are now the recognised leaders in
this field.

Our research efforts are also now focused on reducing the
impact of "late effects" (second cancers and heart disease) that
undermine the quality of life and survival of patients cured of
haematological cancer (Professor John Radford).

Centre for Paediatric, Teenage and Young 
Adult Cancer

A major focus of our work is childhood leukaemia and
lymphoma, so the research of this centre is closely intertwined
with that of the Centre for Haematological Oncology through
strong collaborations on the projects listed above.  Dr Martin
McCabe is using cutting-edge genomic and proteomic analysis to
further our understanding of medulloblastoma, a highly
malignant brain tumour which is ten times more common in
children than adults.  Dr McCabe, Dr Kim Linton and Professor
John Radford all also collaborate with members of the School of
Psychological Sciences on projects relating to the long-term
effects of chemotherapy and radiotherapy on childhood and
teenage cancer survivors (see School of Psychological Sciences
section for more detail).  Professor Jill Birch heads the Paediatric
and Familial Cancer Group, a major research programme delving
into the epidemiology, aetiology and genetics of solid tumours in
children, teenagers and young adults by long term analysis of
incidence, mortality and survival as well as determining risk
stratification from familial bio sample analysis.  We are also
involved in major eHealth projects (AMOS for the electronic
monitoring of late treatment effects in cancer survivors, and
BECKI for the establishment of an online community of
BioHealth experts from different disciplines with effective
collaboration) (see Institute of Population Health for more detail).
We have active research collaborations within the Faculty, across
the University and with colleagues throughout the UK and
internationally. 

Centre for Personalised Therapy

The ambition of the Centre for Personalised Therapy is to
develop a platform of technologies that allow us to analyse
tumours in real time so that patients can be selected for
individualised treatment.  This will allow us to realise our vision of
improving patient care by implementing a personalised medicine
agenda in the North West.  Two major areas of focus are lung
cancer and melanoma.  Dr Paul Lorigan, an internationally-
renowned medical oncologist leads research programmes into
both melanoma and small cell lung cancer.  This includes chairing
the UK National Cancer Research Institute melanoma clinical
study group, which is responsible for developing research
opportunities for melanoma patients and planning how research
and treatments will evolve over the next five years.

Our lung cancer research continues to move from strength to
strength with trials of novel mechanism based therapies over
standard chemotherapy demonstrating improved survival rates in
patients.  Dr Fiona Blackhall is a global steering committee
member for Crizotinib, a dual ALK/MET inhibitor.  Data from a
phase III trial indicate not only improved efficacy of treatment,
but also improved quality of life compared to chemotherapy.
Earlier stage clinical trials using novel mechanism-based targeted
therapies are also underway by the Early Phase Clinical Research
Team headed by Professor Malcolm Ranson and Dr Emma Dean
in collaboration with The Christie NHS Foundation Trust and the
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CEP group of the CRUK Manchester Institute (please see section
on the CRUK Manchester Institute).  Another related major area
of investigation is the characterisation of circulating tumour cells
(CTCs) for use as biomarkers in diagnosis and prognosis of small
cell lung cancer (SCLC) rather than biopsy (Dr Fiona Blackhall, in
collaboration with Dr Matthew Krebs of the CEP group, CRUK
Manchester Institute).  Early detection of lung cancer continues
to be challenging and Dr Phil Crosbie has recently been awarded
a Roy Castle Lung Foundation pilot study grant to begin the
search for lung cancer specific signal using plasma proteomics in
collaboration with Professor Tony Whetton.  By approaching the
diagnosis and treatment of lung cancer with many different
projects we increase our understanding of the mechanism of
disease thereby discovering new treatment targets for
improvement in patient care. 

Professor Andrew Renehan is a senior member of the Diabetes
and Cancer Research Consortium, and an appointed officer of
the European Association for the Study of Diabetes Task Force on
Diabetes and Cancer.  As a prelude to the study of potential
mechanisms linking obesity with increased cancer risk, we have
initially focused on the establishment of robust clinical
epidemiological observations.  Through a key collaboration with
Professor Matthias Egger’s group (University of Bern,
Switzerland), we undertook a systematic review and meta-
analysis (224 cohort studies across 20 cancer types), using
standardised approaches, and quantified and ranked associations
between body mass index (BMI) and cancer risk by gender.  We
are currently taking these observations further by estimating
population impact numbers.

The incoming Director of the Faculty Institute for Cancer Sciences
is renowned scientist Professor Sir Salvador Moncada.  Professor
Sir Salvador Moncada received a knighthood in the 2010 New
Year Honours for services to science. Highlights of his
distinguished career include the identification of nitric oxide as a
biological mediator and its importance in the cardiovascular
system. His work in this subject area provided much information
about the roles of nitric oxide in the peripheral and central
nervous system and in cancer.  During his time at the Wellcome
Research Laboratories, Sir Salvador led the team whose work
contributed to the understanding of how low doses of aspirin
prevent cardiovascular episodes such as stroke. He also presided
over the work that resulted in the development of several new
medicines, including lapatinib for the treatment of breast cancer.
His current work is focused on mitochondrial biology and how
cells utilize their metabolism to support proliferation- an area of
great interest in the development of novel targeted cancer
therapeutics.

Professor Paul Townsend is an expert in apoptosis, cell stress
responses and gene regulation.  Cofounder of Oxford-based
pharmaceutical company Karus Therapeutics, he has extensive
experience in IP generation, protection, consultancy and
enterprise activities. His current research interests are in
biomarker novel therapeutic discoveries for various cancers
including prostate, breast and gynaecological cancers. Professor
Townsend and Professor Michael Lisanti are joint directors of the

newly established interdisciplinary Manchester Centre for Cellular
Metabolism (MCCM).  Strategic direction to the MCCM will be
provided by the Institute of Cancer Sciences’ new director, Sir
Salvador Moncada.

Other work within the centre focuses on the development of
new technology and techniques.  Dr Richard Byers and the
Translational Molecular Pathology group apply microarray
identified prognostic gene signatures to routine diagnostic use in
clinical samples.  They have developed a polymerase chain
reaction (PCR) based approach to validate microarray findings
which has been successfully used in acute leukaemia and
lymphoma and is now being piloted for use in pancreatic cancer
and prostate cancer.  This approach will provide valuable
information on gene expression levels in patients, but does not
provide information on gene expression patterns in specific
tissues or cells.  To combat this challenge, the group is involved
in developing quantum-dot (qdot) based multiplex fluorescent in-
situ hybridisation (ISH) which in future may not only allow us to
visualise in clinical samples the locations of aberrant gene
expression patterns, but also to quantitate fluorescent gene
expression signals; a first for clinical samples.  Professor Robert
Hawkins and the Medical Oncology group’s major focus is
immunological therapies e.g. antibodies and cellular therapy,
particularly T-cell therapy and genetic vaccines.  The disease areas
of interest are renal (kidney) and upper gastrointestinal cancers
(oesophageal, gastric and pancreatic cancers). Professor Hawkins
is also lead investigator on various European initiatives in cell
therapy including the EU FP7 ATTACK (Adoptive engineered T-cell
Targeting to Activate Cancer Killing) clinical trial grant which uses
engineered T-cells with anti-tumour receptors that have been re-
programmed to target and mediate destruction of tumour cells,
harnessing a patient’s own immune system for the eradication of
cancer.  There are two trials now underway; one is targeting
melanoma and the other targeting oesophago-gastric cancer.
These will involve seven European centres and will be sponsored
by the Christie with the MAHSC Clinical Trials Unit monitoring all
the EU centres.

From lab to clinic

Molecular pathology is relatively advanced in oncology
practice following the paradigm shift created by Imatinib
treatment of Chronic Myeloid Leukaemia.  The stream of
drugs, associated with companion genetic diagnostics
licensed in the last five years (stratified medicine) creates
challenges for the clinician.  We have addressed the
opportunities to better serve patients presented by recent
scientific and clinical advances in this field, building on a
history of joint working and leadership in molecular oncology
by linking clinicians, diagnostic and research scientists. Initially
this work has focused on familial cancers (breast, bowel,
endocrine tumours, neurofibromatosis and retinoblastoma).
Three of these areas have matured into nationally
commissioned clinical/laboratory services (Neurofibromatosis
types 1 and 2 and Retinoblastoma).
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Centre for Radiotherapy Related Research

Some tumours respond well to radiotherapy, whereas others do
not.  The underlying biology that accounts for differences in
response to radiotherapy is poorly understood.  There is evidence
that intrinsic sensitivity to radiation and hypoxia are important.
Professor Catharine West and the Translational Radiobiology
Group have shown that measurements of tumour radiosensitivity
determined as the surviving fraction of cells after 2 Gy of
irradiation in an in vitro clonogenic assay was an independent
prognostic factor for the outcome of radiotherapy. However, the
clonogenic assay took four weeks to perform and was technically
demanding, precluding its use as a clinical test.  The group is
now exploring the potential of whole genome expression arrays
to derive a gene signature that reflects a tumour’s sensitivity to
radiation.

Radiogenomics is a major focus area for the group, which co-
ordinates the RAPPER (Radiogenomics: Assessment of
Polymorphisms for Predicting the Effects of Radiotherapy) study.
RAPPER collects blood samples from across the UK mainly from
patients enrolled in late phase radiotherapy trials.  The first 1,613
samples were used to validate reported associations between
genotype and radiation toxicity.  None of the previously reported
associations were confirmed, highlighting that published SNPs do
not individually exert a clinically relevant effect.  The findings also
emphasised the need for continued recruitment of patients into
studies so that sufficiently powered studies can be performed.
The need for large studies led the group to promote the need for
an International Radiogenomics Consortium, which was
established in Manchester in 2009.  The group plays a key role in
running the consortium and promoting international
collaboration in radiogenomics. 

Professor Tim Illidge and the Targeted Therapy Group are
involved in an integrated research programme that investigates
ways to combine radiotherapy with antibodies and immuno-
regulatory approaches to optimise radio-immunotherapy
combinations in the treatment of cancer.  These include
investigating and developing radio-immunotherapy (RIT), a

treatment which combines the use of monoclonal antibodies
(mAb) and irradiation to target cancer.  The group defined the
importance of radiation dose to tumour in delivering long term
tumour control and improved the understanding of the
molecular mechanisms whereby radiotherapy in combination
with anti-CD20 mAb can overcome resistance to tumour
apoptosis (programmed cell death).  Through pre-clinical studies
on the combination of radiotherapy with immunotherapy, the
group was also the first to show that combining radiotherapy
and anti-CD40 mAb can eradicate lymphoma cells and induce
long-term survival through the induction of cytotoxic T-
lymphocyte response as well as Toll-like receptor-7 in
combination with radiotherapy, findings that have direct
relevance for early phase clinical translation.

Together with groups from the Christie NHS Foundation Trust
and the CRUK Manchester Institute, The University of
Manchester’s Radiotherapy Related Research groups are
international leaders in preclinical, translational and clinical
research with widespread representation on NCRI CTRad (Clinical
and Translational Research Working Group).  We have the
expertise and infrastructure to investigate complex radiation drug
combinations in the laboratory and to translate novel findings
into early phase clinical trials.  We have established The Wade
Centre for radiotherapy research at The Christie, where a high
quality research environment and the large cancer population
make the group uniquely placed in the UK to perform clinical
radiotherapy research.  And we are now developing the Proton
Beam Therapy facility for patient treatment which is expected to
be fully operational by 2017.  This facility will be one of only two
within the UK and will also be used as a research centre with an
expected increase in cancer patient numbers being treated by
radiotherapy within Manchester.  Our strong links with NHS
Trusts within Manchester make staff within the Centre for
Radiotherapy Related Research of The University of Manchester
uniquely placed to study this new ground-breaking treatment.

Centre for Women’s Cancer
Manchester Breast Centre (MBC)

The Manchester Breast Centre aims to promote collaborative
working amongst breast cancer specialists in Manchester,
underpinning the research that takes place and allowing access
to a wide range of state of the art facilities.  Breast cancer
research in Manchester is widespread and the MBC acts as a
central point for both clinicians and non-clinicians specialising in
this area.  Within the MBC, the Breakthrough Breast Cancer Unit
(funded by the charity Breakthrough Breast Cancer) focuses on
the investigation of cancer metabolism to improve treatment and
prevention of breast cancer.  The research of the Breakthrough
Breast Cancer Research Unit focuses on the prevention of breast
cancer recurrence and metastasis – understanding the role of
ageing, oxidative stress and the tumour microenvironment.  The
Unit aims to predict patients who will develop breast cancer and
those who will become resistant to therapy and to identify new
targets for both the prevention and treatment of the disease. 

Professor Lisanti’s research focuses on the role of Caveolin-1
(Cav-1) in the pathogenesis of human breast cancer, with a
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strong emphasis on its role in signalling, cancer and stem cell
biology.  Recent advances have highlighted the important role of
the stroma – the connective tissue surrounding the tumour – in
breast cancer development. Cav-1 may have a more important
role in the stroma than in the cancer cells themselves. Loss of
Cav-1 is associated with poor prognosis in breast cancer and it
has now been implicated in a range of other cancer types,
including prostate cancer and melanoma.  These findings
suggest that Cav-1 status in the stroma may provide important
information about the aggressiveness of the cancer and be a
valuable and accessible biomarker predictive of breast cancer
recurrence and metastasis.

The findings of the group have also led to the proposal of a
revised model for cancer metabolism to account for the role of
oxidative stress in driving tumour growth and metastasis.  In this
model, cancer cells produce and secrete hydrogen peroxide as
well as promoting manufacture and release of L-lactate by
fibroblast cells in the stroma.  The cancer cells then use L-lactate
as an energy source to grow and metastasise, repeating the
process in each new metastatic region and further promoting
cancer growth and spread.  Therefore, finding ways to “starve”
the cancer cells of fuel by targeting the cells and machinery
responsible for producing essential nutrients may be a promising
treatment approach.  The group’s work aims to further elucidate
the mechanisms of the stroma in cancer progression.

Research of the Breast Biology Group (led by Dr Robert Clarke)
aims to understand the hierarchical relationship between cells in
breast epithelium – working out the rank and order of cells and
cell processes and how they interact or communicate – in order to
elucidate how cancer is initiated in breast tissue.  The focus is on
understanding how stem cells are regulated, as these cells are
likely to be the first (or at least very early) players in cancer
initiation.  Investigations also focus on how steroid hormones,
such as oestrogen and progesterone, regulate this hierarchy, since
both normal and tumour development is hormone dependent.

The research of the Breast Cancer Treatment Group (led by
Professor Nigel Bundred) focuses on Ductal carcinoma in situ
(DCIS). DCIS is a pre-invasive form of breast cancer that
constitutes 30% of all breast cancer cases detected by screening.
In collaboration with Dr Robert Clarke and Dr Gillian Farnie,
murine models of human DCIS have been developed and
molecular phenotypes of DCIS identified.

Current research focuses on understanding pre-invasive
malignancy in breast cancer and the factors that promote
conversion of DCIS to an invasive malignancy.  The group has
developed a method to obtain primary cancer stem cell cultures
from DCIS lesions and demonstrated growth inhibition of non-
adherent stem like cells by Epidermal Growth Factor Receptor/
Human Epidermal Growth Factor Receptor 2 (EGFR/HER2)
inhibition and inhibition of the highly conserved Notch signalling
pathway.  Additionally, an aromatase inhibitor (Exemestane) was
found to significantly inhibit proliferation in oestrogen receptor
positive DCIS.

Clinical studies are investigating the role of pre-operative
treatment of HER2 positive invasive cancer with various agents to
prevent distant recurrence and identify whether these agents

prevent proliferation or increase apoptosis before surgical
removal of the tumour.  This trial is sponsored by Cancer
Research UK and is entitled “Early Peri-operative Anti-HER2
Effect on Survival”.

Additionally, a UK Portfolio study (CHAMPion) is being carried
out (Dr Cliona Kirwan) which seeks to examine the role of the
tissue factor and thrombin pathway in inducing thrombosis in
early breast cancer and causing metastasis.

Furthermore, collaboration with Professor Göran Landberg is
investigating how activation of fibroblasts in breast cancers can be
switched off and whether inhibition of fibroblast activation is the
cause of cancer stem cell renewal and survival in breast cancer.

Professors Tony Howell, Gareth Evans and others are looking at
prevention and risk in a number of different ways, including the
use of high end genomic techniques.  They are particularly
interested in biomarkers as new determinants of risk, which may
be used alongside current methods of risk prediction,
development of screening, and pharmacological and lifestyle
measurements to prevent breast cancer (see box on PROCAS for
more detail).  This has led to the development of Family History
and Prevention Clinics (FHC clinics); where over 8,000 women
are followed.  Furthermore, a programme for determining risk in
60,000 women in the National Health Service Breast Screening
Programme has been established.

Predicting Risk of Cancer at Screening (PROCAS) 

The Nightingale Centre and Genesis Prevention Centre are
situated on the University Hospital of South Manchester
complex in Wythenshawe.  It provides a base for one of the
most ambitious breast cancer research programmes in
Europe.  The centre offers state-of-the-art diagnostic and
treatment services to women and men with breast cancer and
co-ordinates the NHS breast-screening programme for the
Greater Manchester area.  For these reasons, the centre has
provided the perfect base for The University of Manchester’s
Professor Gareth Evans to set up the PROCAS study, which
aims to predict breast cancer risk for women who attend
routine breast screening in Greater Manchester.  A woman’s
risk will be assessed by collecting extra information on each
of the most important breast cancer risk factors – family
history, lifestyle factors, breast density and genetics.
Recruitment has been very successful; by mid 2013 50,500
people had been recruited to the study.  The study will use
the existing Tyrer-Cuzick model to determine a person’s risk of
developing breast cancer and then determine whether
additional information collected may improve the model,
leading to an increase in early diagnosis and better treatment
in the form of personalised medicine.  This demonstrates the
importance of having world leading eHealth Informatics in
The University of Manchester with the Manchester eHealth
Research Centre as the hub for a huge informatics
infrastructure.  The integration of Manchester’s informatics
and clinical genetics makes this huge project feasible.
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UK Collaborative Trial of Ovarian Cancer Screening
(UKCTOCS)

Professor Ian Jacobs, Dean of the Faculty of Medical and
Human Sciences, is the principal investigator for UKCTOCS, 
a large trial jointly funded by the MRC, CRUK and NHS R&D.
The trial recruited over 200,000 female volunteers to
determine the benefits of a screening program for the early
detection of ovarian cancer.

Large studies performed by our research team and other
international teams during the last decade have developed
and refined two methods of screening. One method uses
ultrasound scanning, similar to the scanning used in
pregnancy, to check for any enlargement or abnormality of
the ovaries. Ultrasound is currently widely used for diagnosing
ovarian cancer in women with symptoms. UKCTOCS uses a
method of ultrasound scanning called "transvaginal scan"
whereby a probe is inserted into the vagina to see the ovaries.
This method of scanning gives a much clearer picture of the
ovaries than a transabdominal scan, where the probe is
placed on the abdomen. The second method involves a blood
test to measure CA125. Most women who develop ovarian
cancer have high levels of the protein called CA125 in their
blood.  The CA125 test is therefore currently used to
diagnose ovarian cancer in women with symptoms and to
monitor women after treatment. It has been shown that the
CA125 test can be elevated in the early stage of many
ovarian cancers.  In addition, the research team believes that
it may be possible to identify those women with early ovarian
cancer where CA125 is not elevated by looking for changes
i.e. increases in a woman's blood results over time.

Using these tests it seems likely that over 80% of women
with ovarian cancer can be identified before they have
symptoms. This current very large trial will answer the
question whether early detection of ovarian cancer, using
these tests can save the lives of women who have ovarian
cancer.

The Gynaecological Oncology Group

The Gynaecological Oncology Group is involved in a number of
clinical trials in screening and prevention led by Professor Henry
Kitchener.  Recent major contributions have included: a major
trial on Human Papilloma Virus primary cervical screening
(ARTISTIC) and a trial of automation in cervical screening
(MAVARIC).  Ongoing work is aimed at improving uptake of
cervical screening by young women (STRATEGIC). 

The increased incidence of endometrial cancer has prompted the
Centre for Women's Cancers to start a major research initiative.
This initiative aims to develop a deeper understanding of the link
of endometrial cancer with obesity, and to explore strategies of
prevention.  Dr Emma Crosbie, a Senior Lecturer in
Gynaecological Oncology, is playing a major role in this area.

Dr Ian Hampson and Dr Lynne Hampson lead a research
programme which predominantly addresses the molecular
biology of HPV in cervical cells to try to identify novel targets for
both treatment and diagnosis.  The group's main research goal is
to provide new understanding of mechanisms of viral
carcinogenesis and it now has a unique collection of human
tumour virus oncoproteins for this purpose.  This is best
exemplified by the group’s recent discovery of the potential new
use for the orally administered HIV drug lopinavir as a topical
treatment for human papillomavirus related pre-cancerous
disease of the cervix.  Based on their research, Drs Ian and Lynne
Hampson have also recently been successful in obtaining first
round funding from Liverpool Ventures for their molecular
diagnostics company ViBio Ltd.

Professor Ian Jacobs, Dean of the Faculty of Medical and Human
Sciences, leads a major programme based in Manchester, which
is aimed at ovarian cancer risk stratification and prevention (see
UKCTOCS box).  The discovery of predictive biomarkers is a key
element of this and involves an international consortium of
investigators.  Links to Uganda ensure the global issues of cancer
prevention are always to the fore.

The Translational Angiogenesis group is led by Professor Gordon
Jayson and concentrates on anti-angiogenesis as a treatment for
cancer, ovarian in particular.  They are studying glyco-
angiogenesis and have investigated the contribution of the
fibroblast growth factors (FGFs) to ovarian cancer angiogenesis,
tumour proliferation and platinum sensitivity.  These studies have
identified molecular targets that have a critical dependence on
heparan sulfate.  They have therefore established an organic
chemistry group to synthesise defined heparan sulfate
oligosaccharides.  These will be evaluated as potential
competitive inhibitors of heparan sulfate and therefore FGF
function in vitro and in vivo.  This group also undertakes patient-
directed therapeutic research including a phase III Gynaecological
Angiogenesis Programme and have been involved in trial
management of many ovarian cancer trials, including those that
evaluate VEGF inhibitors in ovarian cancer.
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Faculty of Medical and Human Sciences
Institute of Population Health

Introduction
Our mission is to improve population health and reduce
inequalities in health through high quality research and
education, and translate that expertise into improved health and
wellbeing for people locally, nationally and internationally.  There
are many ways in which we contribute to cancer research which
are detailed below.

The research we do is multidisciplinary in nature, demanding
high levels of expertise in a wide range of fields both clinical and
nonclinical.  The Institute employs 312 people including: 56
academic staff and 140 researchers.

Outline of organisational structure 
The Institute comprises six specialised centres: the Centre for
Biostatistics, Centre for Epidemiology, Centre for Health
Economics, Centre for Health Informatics, Centre for Imaging
Sciences and the Centre for Primary Care (see Figure 5).  Several
of these contribute to cancer research and are detailed below as
separate sections.

Priorities
We aim to:

1. Improve people’s health and reduce inequalities in health
through-

a) Improved understanding of the factors underpinning disease
causation, progression, and response to treatment. 

b) Innovations in healthcare policy, organisation and delivery,
including screening and prevention.

c) Better tailoring of health interventions to the needs of the
individual, including innovations in personalised / stratified
medicine.

2. Advance research methodology in the fields of biostatistics,
epidemiology, health economics, health informatics, and
imaging science; and apply our advances to ensure Faculty
research is of the highest possible quality.

A state of the art imaging centre for cancer
research

The University of Manchester has built the Wolfson Molecular
Imaging Centre on the site of the Christie Hospital.  This £26
million centre houses magnetic resonance imaging and
positron emission tomography imaging for the benefit of
neuroscience and cancer research.  It also houses a cancer
diagnostic and risk biomarker discovery research platform
based on proteomics and mass spectrometry.  The building is
the home to the administration of the Faculty Institute of
Cancer Sciences.  Recent awards to the Imaging Centre
include an imaging centre grant from Cancer Research UK
and a proteomics programme from Leukaemia Lymphoma
Research. 

Figure 5
Organisational Structure of the Institute of Population Health, highlighting key areas of cancer research (yellow).
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Key Achievements

Centre for Biostatistics: 

The Centre for Biostatistics has an exceptionally important role in
modern cancer research. In trials activity and biomarker
discovery, statistical analysis is everything.  Without it, studies can
be deemed pointless.  The Centre supports the design and
analysis of randomised clinical trials for efficacy and mechanisms
evaluation (EME) in personalised (stratified) medicine.
Applications in the field of cancer include:

• Follow-up after treatment for breast cancer: Professor Graham
Dunn in partnership with Professor Kinta Beaver (University of
Central Lancashire).

• Cervical cytology screening: Professor Dunn, Professor Chris
Roberts and Dr Steve Roberts in partnership with Professor
Henry Kitchener and Dr Loretta Brabin (see FMHS Institute for
Cancer Sciences section for more details).  Current work
includes cluster randomised trial testing methods to improve
screening uptake in young women.

• Dr Roseanne McNamee heads the SOLO project
(Epidemiological Studies of Exposed Southern Urals
Populations) which is looking at cancer incidence among
radiation exposed workers.

• Skin cancer: Dr Andy Vail in collaboration with Lesley Rhodes,
Professor of Photo-dermatology at Salford Royal Hospital.  Her
work considers the trade-off in sun exposure between enough
to get vitamin D levels up without being so much as to risk
skin tumours.  She has had several projects funded looking at
vitamin D levels in observed cohorts of various age and skin-
type groups related to their sun exposure and in experimental
cohorts on sun beds.  She has also had some related projects
funded looking at possible protective effects of fish oils.

• Breast Cancer pharmacogenetics: Dr Steve Roberts in
partnership with Dr Bill Newman (St Mary’s Hospital).

• EBV-associated diseases in renal transplant patients: Dr Steve
Roberts

• Other applications in the field of cancer are led by Professor
Carlo Berzuini, a new appointment in statistics who is helping
develop new insights into the value and use of biomarkers
with Professor Caroline Dive (Cancer Research UK Manchester
Institute).

• Similarly Dr Steve Skates is using Bayesian approaches to
identify the most effective means of risk prediction in ovarian
cancer with Professor Ian Jacobs.

Electronic Health records and personalised
medicine

“The wealth of electronic health data within the NHS provides
unique opportunities for researchers to identify more effective
treatments, improve drug safety, assess risks to public health
and study the causes of diseases and disability. Linking UK e-
health records with other forms of routinely collected
environmental, social and economic data or with research
data sets offers unprecedented opportunities to enhance
patient and public health and advance social and medical
research.” Medical Research Council UK

Manchester is uniquely placed to develop the required
infrastructure and support for this multidisciplinary approach.
It has major MRC funding to grow eHealth research, our goal
is to ensure this is linked effectively into cancer research. 

Centre for Epidemiology:

The Centre for Epidemiology, led by Professor Raymond Agius,
uses population-based approaches to advance knowledge about
risk factors for the occurrence, development and outcome of
acute and chronic diseases, including conditions related to
occupation.

Investigating the factors determining disease causation,
progression, and response to treatment, applying epidemiology
approaches to the analysis of integrated biological and clinical
data and outcome is a key element in this work.  In addition
researchers in this field renew and develop the evidence base for
the practice of public health medicine.  In the appointment of
Professor Ken Muir, we are developing research into prostate
cancer and other areas using these approaches.

Centre for Health Informatics:

Manchester has an extremely strong health informatics platform
led by Professor Iain Buchan. The recent award of a £4.2 million
programme grant from the Medical Research Council for the
Health eResearch Centre (HeRC), led by Buchan underlines this
point (see inset box on PROCAS for more information).
Furthermore the £42 million real time trial on Chronic
Obstructive Pulmonary Disease in Salford is underpinned by
Manchester’s ehealth platform.  Thus the building of links into
cancer research is important for development of new research
for patient benefit.  This is occurring in a number of ways.  Not
least is the development of ehealth strategies with The Centre
for Genomic Diagnostics and Innovation (see overleaf).  The
Centre performs diagnostic tests for cancer patients and also has
a thick vein of research using, for example, Genome Wide
Association Studies led by Dr Bill Newman, Professor Gareth
Evans and others.  Also models of observational medical research
running concurrently in different populations are taking place.
These include the DOT (diabesity outcomes translator)
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programme, focusing on resolving the cancer risks of diabetes
medication and obesity.  The DOT programme investigates
cancer screening utilization rates for type 2 diabetes patients to
assess whether they are lower compared to non-diabetic patients
in the UK.  The programme is funded by the National Awareness
and Early Diagnosis Initiative (NAEDI) and led by Professor
Andrew Renehan (FMHS Institute of Cancer Sciences).

The Centre for Genomic Diagnostics and Innovation

With expertise in genetic epidemiology and also the in-house
research infrastructure for complex DNA analyses, we enable
high quality cancer research and diagnosis on specific
diseases.  The Centre for Genomic Diagnostics and Innovation
at the Central Manchester Foundation Trust/University of
Manchester performs next generation sequencing for cancer
and other patient diagnosis and benefits from a seamless
linkage to research.  Figures for the overall Molecular
Genetics provision demonstrate the scale of the operation:
13,000pa samples are handled; 150,000 genotypes are
tested; 6,500 clinical reports are prepared per year for 40
indications; this represents about 8% of all complex single
gene diagnostics in the UK Genetic Testing Network in
England.  Sub-specialty areas include cancer, ophthalmic,
neuropsychiatric, pharmacogenetic, developmental,
neuromuscular and biochemical genetics.  Intrinsically
associated with the Centre for Genomic Diagnostics and
Innovation is the National Genetics Reference Laboratory
Manchester.  It works at the interface of genetic and genomic
healthcare and research, to support healthcare and the
translation of new technology and data into improved patient
care.  Training is an important part of the work undertaken
with bioinformatics courses for scientists and clinicians and
genetic counselling and research degree qualification training
on offer.  Participation in UK and EU funded development
projects in diagnostic genetics, genomics and standards
development is a critical part of Manchester’s work.  The
approach taken leads to many new insights in to cancer.  As
one example of a research “spin off” the identification of
novel genetic aetiologies leading to publications in major
journals such as Nature Genetics (see, for example, Smith, M
et al (2013) Loss-of-function mutations in SMARCE1 cause an
inherited disorder of multiple spinal meningiomas, Nature
Genetics doi:10.1038/ng.2552) is a key part of the process.

Centre for Imaging Sciences:

Perhaps the best way to stress the importance of joining cancer
research to imaging is to describe the Wolfson Molecular
Imaging centre. This £26 million building was deliberately placed
at the Christie NHS Foundation Trust site which sees 13,000 or
more new patients a year.  Many undergo MR or PET scanning.

They develop new methods for cancer screening using imaging
and this recently resulted in the award of a CRUK Cancer
Imaging Centre programme (£9 million).  The University of
Manchester and the University of Cambridge share the grant for
the Cambridge-Manchester Cancer Imaging Centre (CMCIC).
This major award was made in recognition of the urgent need to
develop non-invasive imaging techniques to provide early disease
detection, inform prognoses, and help monitor early treatment
response to guide therapy in individual patients.  With colleagues
from across FMHS working under the direction of Professor Alan
Jackson, project work packages will follow three main themes.
The first of these themes, “Early Detection”, will focus on
detection of early stage lesions in the oesophagus and lung.  The
second theme, “Assessment of Response to Therapy”, will focus
on imaging methods that will allow early detection of treatment
response, and investigate how these might be used in the clinic
to guide treatment in individual patients.  The third theme,
“Tumour microenvironment”, will investigate improved
reconstruction techniques for dynamic Positron Emission
Tomography (PET) images and combine these with statistical
approaches for combination of multimodality (PET/MR) data to
identify statistically discreet, multi-modality based tissue
signatures.  It is anticipated that this technique can be combined
with genomic analysis of corresponding tumour biopsies and
other biomarkers for use as a tool for monitoring the
development of tumour heterogeneity before and after
treatment.  As part of the third theme we will also undertake
preclinical development and clinical translation of oxygen
enhanced MRI as a novel method for assessing tissue hypoxia,
and photoacoustic imaging as a novel tool for detecting tumour
hypoxia and cell death.

Further national and international standing in this area is attested
to by the leadership of an international consortium to qualify
imaging biomarkers for cancer drug development (Professor John
Waterton, Professor Alan Jackson, Professor Geoff Parker and Dr
Neil Thacker). 

Specific areas of activity are given below:

• Dynamic contrast enhanced MRI is used to show changes in
tumour vasculature following treatment providing evidence of
effective anti-angiogenic therapy (Professor Alan Jackson,
Professor Geoff Parker and Dr James O’Connor in
collaboration with Professor Gordon Jayson [FMHS Institute of
Cancer Sciences]). 

• Imaging biomarkers are developed to prevent cardiotoxicity
from anticancer drug treatment (Professor Alan Jackson,
Professor Geoff Parker, Dr James O’Connor and Professor John
Waterton).

Chapter 4

PROSPECTUS 2014 27



• MR functional imaging techniques provide methods to
personalise and stratify treatment choice based on underlying
tumour biology (Professor Alan Jackson, Professor Geoff
Parker, Professor Gordon Jayson, Professor John Waterton and
Dr Neil Thacker).

• The Computer Vision group develops methods for
automatically extracting useful information from large datasets
of medical images (Professor Tim Cootes, Dr Carole Twining,
Professor Chris Taylor and Dr Susan Astley).  For example, Dr
Astley and Dr Taylor have applied computer vision techniques
to detect early signs of abnormality in screening
mammograms. 

• The development of imaging biomarkers for breast cancer risk
and population-based evaluation of breast density as a means
of stratification in breast cancer screening (Dr Astley in
collaboration with Gareth Evans and colleagues at the
Nightingale Centre and Genesis Breast Cancer Prevention
Centre).

• Methods for studying drug resistance and delivery using PET
and MRI are being developed (Professor Alan Jackson, Dr
Marie-Claude Asselin and Professor John Waterton).

• In collaboration with Manchester Pharmacy School and the
CRUK Manchester Institute (see sections below for more
details), PET and MRI methods are being developed and
applied to monitor therapy in pre-clinical models of cancer
(Professor Kaye Williams, Professor Caroline Dive, Dr James
O’Connor, Professor Geoff Parker, Professor Steve Williams,
Professor John Waterton, Dr Adam McMahon and Dr Gavin
Brown).

• Methodology development (image-derived input function,
tumour segmentation) to measure cellular proliferation and
nucleoside transport from dynamic [18F]-fluorothymidine PET
images and assess treatment response in lung, colorectal and
pancreatic cancer (Dr Marie-Claude Asselin and Professor Alan
Jackson).

Centre for Primary Care: 

The Centre for Primary Care has an international reputation and
it is essential to take its skills to the cancer patient.  It conducts
definably high quality research with a focus on quality and safety,
the management of long-term conditions, the organisation and
delivery of services, and the impact of national-level policy.  Some
examples of cancer related research are:

• The CANcer DIagnosis Decision rules (CANDID) study
investigating the effectiveness of symptoms and examination
findings in predicting lung or colon cancer.  The Manchester PI
is Dr Evan Kontopantelis.

• Patient/ carer experiences of symptoms, diagnosis and
management: Qualitative research (LUSID study) focused on
social influences on delayed help-seeking and pathways to
diagnosis for people with a diagnosis or at heightened risk of
lung cancer (Dr Caroline Sanders and Dr Andrew Povey).

• NIHR Greater Manchester Primary Care Patient Safety
Translational Research Centre (MATRiC): - defines, develops
and tests innovative ways of improving patient safety in
primary care.  As part of a collaboration between the Safety
Improvement in General Practice Theme and
Interface/Informatics Theme of the MATRiC, the “never
events” study is exploring late diagnosis of cancer and
emergency hospital admission via A&E departments (Professor
Stephen Campbell and Professor Aneez Esmail).

It is absolutely apparent from the above that the Faculty Institute
for Population Health is in the warp and weft of our cancer
research, this is as it should be.  The new Faculty structure
developed the Institute to be a hub for skills and talents that
underpin biomedical research, thus the Faculty institute for
Cancer Sciences and Population Health have the strongest
possible ties to serve a common mission in making a difference in
cancer. 
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Introduction
The Manchester Pharmacy School (MPS) is one of the UK’s
leading centres for pharmacy research with 95% of its work
classed as internationally significant in the 2008 Research
Assessment Exercise (RAE).  Furthermore, 70% of the School’s
overall research activity was rated ‘world leading’ or
‘internationally excellent’, placing the School second in the
country for research quality.  This demonstrates the School’s
consistent excellence in research following its 5 star rating in RAE
2001.  Their purpose is to undertake world leading research from
basic pharmaceutical science through to applied pharmacy
practice that informs and advances the development and delivery
of clinical and health care services. Cancer-related research is
embedded in all themes of research within the school.  

Outline of organisational structure 
The School has two main research divisions; Pharmaceutical
Sciences, and Drug Usage and Pharmacy Practice. In
Pharmaceutical Sciences there is a major focus on cancer,
spanning themes aligned with Drug Discovery and Action, Drug
Development and Systems Pharmacology.  In Drug Usage and
Pharmacy Practice, there are research interests in cancer
medication utilisation, pharmacoepidemiology and health
economics (Figure 6).

Priorities 
Cancer-related research is embedded in all areas of research
within the MPS, spanning themes aligned with Drug Discovery
and Action, Drug Development and Systems Pharmacology and
Drug Usage and Pharmacy Practice.  They undertake
multidisciplinary basic, translational and clinical studies with
partners across the Manchester Cancer Research Centre, the
Manchester Academic Health Sciences Centre and the University
as a whole.  Their objectives are to:

1. Understand how microenvironmental conditions such as
hypoxia, inflammation and oxidative stress contribute to cell
metabolism and signalling, drug transport and metabolism and
response to therapy. 

2. Identify novel targets for intervention and strategies that
would improve response to currently used radio and/or
chemotherapy. 

3. Improve drug response by modelling and predicting
pharmacokinetics, drug-drug interactions, pharmacodynamics
and applying novel methods to enhance drug delivery.

4. Develop biomarkers, molecular probes, diagnostics and
pharmacometrics for optimisation of early phase clinical trials
and personalised medicine approaches.

5. Generate evidence on medication use and outcomes in cancer
patients outside of the clinical trial setting to inform healthcare
economics and epidemiology using real world data. 

6. Investigate the interaction of other chronic diseases
(hypertension, type 2 diabetes, respiratory disease) and their
medications on the progression and survival of patients with
cancer. 
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Key achievements
Research in MPS has resulted in the identification, validation and
exemplification of predictive/prognostic biomarkers of response
to therapy, and further demonstrated the therapeutic efficacy of
combining molecularly targeted agents with radiotherapy. 

The primary aim of the cancer research carried out in MPS over
the last 15 years, has been to enhance the understanding of the
biological role of hypoxia (low oxygen) in tumours, develop
methods to define the depth and severity of hypoxia, and
potentially exploit this physiological abnormality by the rational
application of bio-reductive drugs or molecularly targeted drugs
when combined with radiotherapy. 

MPS scientists (led by Professor Ian Stratford and Professor Kaye
Williams) were the first to combine the use of oxygen electrodes
and molecular markers to define the presence of hypoxia in
human tumours; and further were the first to combine the use of
bio-reductive drug markers, such as pimonidazole, together with
molecular markers of hypoxia and relate these to tumour
response to therapy (in collaboration with Professor West,
Institute of Cancer Sciences).

Hypoxia inducible factor-1 (HIF-1) is the main transcription factor
activated by hypoxia and it drives tumour growth and influences
response to radio- and chemotherapy.  As a consequence, there
has been a major emphasis on analysing, in pre-clinical
experiments, the impact of new, so called, molecularly targeted
drugs on tumour hypoxia, HIF-1 mediated processes and
response to radiotherapy.  The ultimate goal was to expedite
appropriately designed clinical studies to maximise the likelihood
of improving patient response.  Among the drugs that have been
examined (in collaboration with industry partners, AstraZeneca)
are the pan-vascular endothelial growth factor receptor
antagonist cediranib (AZD2171), the oncogenic (MEK1/2)-
signalling inhibitor seluminib (AZD6244) and a variety of
inhibitors of the DNA-repair protein poly-ADP-ribose polymerase
(PARP).  Cediranib and seluminib enhance the effectiveness of

fractionated radiation in
experimental tumours and the
optimal scheduling to achieve
the maximum positive
therapeutic benefit was
determined.  Importantly,
mechanistic data was generated
to indicate the basis for the
positive interactions.  For
cediranib, pre-irradiated
endothelial cells in tumours are
sensitised to the drug and post-
radiotherapy maintenance of
cediranib prevents the
contribution of hypoxic cells to
tumour regrowth.  Seluminib
acted as a direct inhibitor of HIF-
1 in vivo, which reduced the
resistance of the hypoxic cells to

radiation.  These observations have led to two phase I/II trials
being carried out in Manchester where cediranib and seluminib
are being combined with radiotherapy (the DREAM therapy and
MEK-RT trials at the Christie NHS Foundation Trust).  For the
PARP inhibitors, a unique discovery made in MPS, was that these
agents could impact on tumour vascular dynamics such that
tumour hypoxia is reduced, resulting in enhanced radio-
responsiveness.  These observations have also helped drive the
clinical trial of these agents combined with radiotherapy
(Professor Ian Stratford and Professor Kaye Williams).

More recently, we have demonstrated the potential impact of
harnessing the body’s immune system to enhance the effect of
radiotherapy.  By using a treatment that by itself only causes a
modest delay in tumour growth, we are now able to elicit
tumour cures. Clinical trials of this approach are expected to
commence in the near future (Professor Stratford in collaboration
with Professor Illidge, Institute of Cancer Sciences). 

Other basic research has revealed molecular mechanisms
governing tumour cell response to chronic inflammation and
how resistance can be acquired to anti-inflammatory agents such
as dexamethasone.  We have further elucidated the role of
cytochrome P450 mediated oxidative stress in the development
of resistance to anticancer therapy (Dr Costas Demonacos). 

Targets have been identified for both cancer prevention and
therapy, initiating basic and translational research programmes
that have engaged computationally-based drug-design, synthetic
and biophysical chemistry through to cell and in vivo tumour
studies (Dr Richard Bryce with Faculty of Life Sciences
collaborators).  Diagnostics for the detection of nucleotide
polymorphisms have been developed that exploit exciplex-based
fluorescent approaches (Dr Elena Bichenkova).  Further fluorescent
probes have been designed that are responsive to specific tumour
micro-environmental conditions (Dr Sally Freeman). 

We have modelled pharmacokinetics and pharmacodynamics of
anti-cancer agents in patient populations (Dr Leon Aarons in
collaboration with Professor Dive, Professor Ranson and Dr Dean,
The Christie NHS Trust and the Institute of Cancer Sciences) and
developed robust preclinical co-culture systems that mimic, for
example, the blood brain barrier to facilitate in vitro modelling of
drug delivery to CNS tumours (Dr Jeff Penny with Faculty of Life
Sciences collaborators).  This links directly by the successful
acquisition (via MCRC) of a CT-guided micro-irradiator to give
precise spacial delivery of radiotherapy to orthotopic tumours
(Professors Williams and Stratford with colleagues in the Centre
for Radiotherapy Related Research).

An important contribution by MPS scientists to cancer sciences in
the Faculty has been the successful assuming of responsibility for
delivering on the development of pre-clinical PET imaging.
Evidence of success comes from the recent CRUK Cambridge-
Manchester Cancer Imaging Centre award, with £500,000
coming directly to Pharmacy (Professor Williams with
collaborators from the Institute of Population Health, see IPH
section for more details).
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Introduction
The School of Nursing, Midwifery and Social Work boasts a
national and international reputation for teaching and research
across nursing, midwifery, social work and related disciplines.
The School was the top rated institution for Nursing and
Midwifery research in the UK RAE 2008 with 85% of research
being world leading or world class.  As a School we are
committed to conducting high-quality applied research that
provides evidence to improve patient care and shape policy and
practice in health and social care.

Outline of organisational structure
The School is organised into five key research groups, each with
a professorial lead: Cancer, Supportive and Palliative Care, Long-
term Conditions and Self Care, Mental Health Research, Personal
Social Services Research, and Social Care and Population Health
(Figure 7).  The majority of the School’s cancer-related research is
carried out in the Cancer, Supportive and Palliative Care (SUPAC)
groups.

Priorities
The Cancer, Supportive and Palliative Care (SUPAC) group is
amongst the strongest programmes of work in UK in this area,
recognised in the RAE 2008 and the NCRI review of Supportive
and Palliative Care in 2004.  We played a leading role in the
National Cancer Research Institute, Supportive and Palliative Care
Cancer Experiences Collaborative (CECo) especially in the areas
of symptom management, cancer and old age, and
methodology, as well as leading on developing research capacity
nationally.  The SUPAC programme focuses on: 

1.Complex symptoms, aftercare and survivorship

Studies exploring patient and carer experiences of symptoms and
investigating novel interventions have demonstrated the
effectiveness of a number of novel approaches to cancer
palliative care, including communication, support programmes
for provision of chemotherapy at home, complementary
treatments for common and complex symptoms, psychological
treatments of breathlessness and dietary supplementation in
colorectal cancer.  Information needs and participation
preferences of cancer patients and their families have been the
focus of numerous studies over the years, (e.g.) RCT using novel
telephone clinical follow up. 
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2. Palliative Homecare

Studies of cancer and palliative care service provision
demonstrate inequalities in access, and have revealed the role of
patient socio-demographic and behavioural variables, as well as
professionals’ roles in referral in the way patients access services.
We continue to investigate inequalities in management of older
women with breast cancer, as well as the development of
assessment tools (CSNAT) and education programmes for
informal carers of patients receiving palliation care.

3. Methodology

Our methodological contributions have been in development of
symptom measurements and PROMs; design issues in palliative
care research especially recruitment, introduction of the use of
MRC framework/guidance for development and evaluation of
RCTs into palliative care through the MRC funded MORECare
project and development of the PiPS prognosticator.

Key achievements 

Family carers

The SUPAC group has a strong strand of research into supporting
family carers to support patients at home towards the end of life
(led by Professor Gunn Grande with Dr Catherine Walshe,
Professor Karen Luker and Dr Jane Griffiths).  Our research has
demonstrated carers’ importance in the achievement of care at
home, identified carers’ key support needs when providing home
care, and links between insufficient support, caregiver strain,
distress and quality of life.  We have taken a leading role within
international collaborations in reviewing the state of knowledge
and setting the agenda for carer research.  We have addressed
key identified gaps by developing carer educational resources for
practical problems and a Carer Support Needs Assessment Tool
(CSNAT) which has been comprehensively tested in UK hospice
care and is being trialled in UK, Canada and Australia.  We are
developing an educational intervention aimed at equipping
family carers with the knowledge and skills to provide practical
support to the patient at home.  

Community nursing

An important part of our research considers the role of
community nursing in supporting patients and their carers at
home: defining community nurses’ contribution, the constituents
of quality community care, and enhancing communication
between nurses and patients (Professor Chris Todd, Professor
Grande). 

Timely and equitable access to care and treatment: we are
involved in a national collaboration to improve methods for
prognostication to facilitate timely access to palliative care
support (Professor Todd).  Furthermore, the SUPAC group has
demonstrated both through comprehensive reviews and research

that there is inequitable access to palliative care on the basis of
age (patient and carer) and to cancer treatment (specifically
amongst older women with breast cancer), socioeconomic status
and professional perceptions and relationships (Dr Katrina
Lavelle, Professor Luker and Professor Todd).  We continue to
explore the reasons underlying the poorer management of breast
cancer amongst older women, and developing methods to
redress this. 

We also have a key interest in lung cancer, which is a focal point
of cancer research within The University of Manchester as a
whole.  Current projects are exploring knowledge and
understanding of chronic obstructive pulmonary disease (COPD)
generating in-depth data and insights into patients’ and family
members’ understanding of COPD and the role of health
promoting behaviours as a basis for informing smoking cessation
and other interventions in clinical settings (Professor Ann Caress
with Professor Chalmers, Professor Luker and Professor Jorgen
Vestbo from the Institute of Inflammation and Repair, FMHS).
We are also developing a nurse led intervention for lung cancer
patient follow up. Current evidence from nurse led interventions
with other cancers are likely to be limited for this disease group,
as treatment is only likely to be curative in a small number of
patients.  This study, although challenging, will provide the
opportunity to examine how symptom control, quality of life and
patient satisfaction may be improved by using the expertise of
specialist nurses (Dr Lynn Calman with Dr Chris Roberts, Institute
of Population Health).
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Management of complex symptoms and
psychological wellbeing

The SUPAC group has a strong track record in research exploring
patient and carer experiences of symptoms and investigating
novel interventions and testing of non-pharmacological
interventions for complex symptoms (in particular nausea and
vomiting and respiratory symptom clusters), including
communication, provision of chemotherapy at home,
complementary treatments for common and complex symptoms,
psychological treatments of breathlessness (led by Professor Alex
Molassiotis with Professor Carol Tishelman and Professor Lesley
Degner).  Information needs and participation preferences of
cancer patients and their families have been the focus of studies
over the years as well as conducting research to identify lessons
learnt from patients’ successful management of their
psychological wellbeing (Professor Walshe, Professor Luker,
Professor Molassiotis, and Dr Calman). 

Nutritional interventions 

We have a developing programme of work investigating the use
of nutritional supplements in the preparation of patients for
surgery and their support following surgery; initially in colorectal
cancer but developing to a variety of cancers (Dr Sorrel Burden). 

Research methods

Our methodological contributions have been in development of
symptom measurements and PROMs: design issues in palliative
care research, especially recruitment, introduction of the use of
MRC framework/guidance for development and evaluation of
RCTs into palliative care through the NIHR/MRC funded
MORECare project, which has developed guidelines for research
methods in end of life care and development of the PiPS
prognosticator (led by Professor Chris Todd in collaboration with
Dr Chris Roberts, Institute of Population Health).
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Introduction
The University of Manchester was the first university in Britain to
appoint a full-time Professor of Psychology in 1919.  In its
modern day form, The School of Psychological Sciences offers a
broad spectrum of opportunities to study, from basic
psychological sciences to applied subjects including professional
training for Audiologists, Speech and Language Therapists,
Clinical Psychologists and much more.  Our fundamental purpose
is to underpin and deliver improved services in international
health care and education, including that relating to cancer.
Demonstrating the intermeshed approach to biomedical
research, Psychological Sciences staff lead research centres in the
Faculty Institute for Brain, Behaviour and Mental Health and in
the Imaging Centre.  Figure 8 shows how we are organised into
three broad sections, Cognitive Neuroscience and Experimental,
Human Communication and Deafness, and Clinical and Health
Psychology. Within these sections, several groups and centres,
highlighted in the Figure, are committed to cancer research.

An important aspect of research and training within the School
involves the Community Liaison Group.  The Community Liaison
Group brings together patients, carers and community members
to contribute to all aspects of clinical psychology training from
selection and curriculum development right through to providing
training themselves.  The group aims to establish good relations
between the community, professionals providing services to them
and staff within the University.  Such considerations, of course,
go to the heart of modern approaches to cancer treatment and
involve linkage to NHS Trusts. 

Outline of organisational structure
The School of Psychological Sciences is divided into three
sections; Cognitive Neuroscience and Experimental, Human
Communication and Deafness, and Clinical and Health
Psychology.  These sections each contain research sub-groupings
and centres which span the research interests of the Faculty of
Medical and Human Sciences as a whole (Figure 8).  Research
centred on the prevention, assessment and/or treatment of
cancer can be found in the Manchester Centre for Health
Psychology and in the Parenting and Families research group in
the Clinical and Health Psychology section, and in the Cognitive
Neuroscience and Experimental Section.  The Manchester Centre
for Health Psychology contains several members from other
Faculty Schools and Institutes who are affiliated to the School of
Psychological Sciences and are full members of the Centre.  Our
cancer-related research is very patient-orientated, so naturally
involves collaboration with local NHS Trusts such as the Christie
and Royal Liverpool University Hospital. 



Priorities
Our research staff successfully secure funding from the MRC, the
NHS, professional organisations (BUPA) and charities (such as
Cancer Research UK and Friends of Rosie).  Using these funds
our objectives are:

1. To identify best practice in risk communication, especially as
part of screening or genetic testing programmes. 

2. Assessment of cognitive functioning, illness beliefs, emotional
reactions, behaviour change, well-being and quality of life in
patients with cancer or at risk for cancer.

3. To develop targeted and tailored Cognitive Based Therapy
(CBT) interventions to change behaviour and manage lifestyle
issues related to cancer risk and treatment. 

Key achievements 
Dr Chris Bundy and Professor David French together with
Professor Gareth Evans and Professor Tony Howell from the
Institute of Cancer Sciences and colleagues from the University
Hospital South Manchester Trust have established the breast
cancer risk team (ENGAGE, see also inset box on PROCAS).  The
aim of this study is to identify which are the most effective
methods of communicating risk about cancer and developing an
online programme for developing lifestyle / behaviour change
strategies for high risk women.  Dr Bundy is also collaborating on
a skin cancer and melanoma prevention project which aims to
understand motivation and change behaviour in UV exposure
from indoor tanning among younger adults.  This relates to our
status as a research centre for the Teenage Cancer Trust
(Professor John Radford of the Faculty Institute of Cancer
Sciences is the Teenage Cancer Trust chair holder and is involved
in lymphoma research).  The data obtained from younger people
to date suggest a change in emphasis from health based
messages to appearance based messages may be more effective
in changing tanning behaviour.  Professor French has published
extensively on predictors of screening uptake and on the
psychological effects of screening, including in cancer
populations.  These effects include behavioural effects (screening
as a motivator of behaviour change or in providing unintended
false reassurance, leading to unhealthier behaviour), and
emotional effects (worry or distress brought about by screening).
He is an author on a recent Cochrane review of the effects of
communicating genetic risks on risk-reducing health behaviour.

Professor Belinda Borrelli has published extensively on developing
and testing treatments to reduce cancer risk factors.  She has
numerous grants on motivating health behaviour change across
a wide variety of areas (e.g., smoking cessation, medication
adherence, cancer screening) and populations (low income, inner
city, mobility impaired, ethnically diverse, older medical ill
patients, urban children and adolescents).  Her work focuses on
motivating patients who are not motivated to change their high
risk behaviours by using biomarker feedback to augment risk
perception and providing treatment through innovative channels

that proactively reach patients who may not spontaneously seek
cessation services (e.g. home health care).  Her most recent grant
uses Behavioural Activation to help smokers with mobility
impairments (use cane, walker, wheelchair, prosthetics etc) quit
smoking and improve their depression symptoms.  Participants
receive one theory-based DVD per month which focuses on
enhancement of well-being, stress management, and
motivational strategies for quitting smoking.

Professor Chris Armitage has published extensively on the
development and testing of very brief psychological interventions
to reduce cancer risks associated with alcohol consumption,
dietary intake, physical activity and smoking.  With NHS
colleagues he is seeking to test an intervention to reduce alcohol
consumption and is currently working with colleagues at the
Nightingale and Genesis Prevention Centre (see Institute of
Cancer Sciences:PROCAS) to enhance the effectiveness of weight
loss interventions among women at high risk of breast cancer.

Dr Rachael Powell is interested in preparation for, and recovery
from, medical procedures including investigation of psychological
predictors of pain after surgery for breast cancer.  She has also
collaborated with researchers at the University of Aberdeen in
developing and testing an intervention aimed at reducing
patients' time to consultation with lung cancer symptoms.

Professor Alison Wearden’s research is on understanding and
managing long term health conditions, including a focus on the
role of family members.  She has published extensively on
chronic fatigue syndrome, leading two large scale randomised
controlled trials, and is currently engaged in a project to measure
daily fluctuations in fatigue in breast cancer patients, using
experience sampling methodology.

Recent arrival Professor Suzanne Skevington will be undertaking
research into quality of life assessment in cancer with Professors
Richard Cowan and John Radford at the Christie NHS Foundation
Trust.  Quality of life relating to spiritual, religious and personal
beliefs in different cultures is a current interest.  She also offers
research expertise in the psychology of pain and assessing
breathlessness, most recently in palliative care settings.  Her past
research includes studies of factors affecting treatment decisions
for patients with colorectal cancer, and beliefs about control in
breast and uterine cancers.

Dr Susan Speer and Dr Sarah Peters, School of Psychological
Sciences, are developing a project with urological surgeons from
Liverpool and Manchester to qualitatively examine clinical
communication about sexual issues in prostate cancer care.
Speer has interviewed service users as part of pilot work funded
by a National Institute of Health Research grant, and is currently
interviewing prostate cancer patients about their communication
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and information needs around sexual issues.  The aim of the
larger study is to use a combination of recordings of real life
clinical interactions and tape-assisted recall interviews with
clinicians and patients to identify aspects of communication that
enhance or hinder clinical communication about sexual issues
with prostate cancer patients, and make recommendations that
can feed into communication skills training. 

Professor Rachel Calam and Dr Fiona Ulph, School of
Psychological Sciences, are working on research plans with
clinical psychologists Dr Ruth Hurrell and Dr Louise Robinson at
the Manchester Children’s Hospital to examine the parenting
needs of families with a young child with cancer.  Families have
completed surveys indicating what they find most problematic,
and the sorts of delivery formats they would find most helpful.
Focus groups are being run with parents to look at the content
of materials from the Triple P Positive Parenting Programme, and
additional cancer-specific guidance that could be trialled.  The
plan is to develop a proposal for a trial to see if these help
parents cope with difficulties that they experience.

A cross-discipline team including members from the School of
Psychological Sciences (headed by Dr Deborah Talmi) are
investigating the potential negative side-effects of chemotherapy
on cognitive functioning in present and former cancer patients.
The project is funded by the MRC and is one of the first in the
UK to deeply investigate the concept of the “chemo-brain”.
Showing the cross linkages in cancer research in the University
and the region, this work involves Dr Martin McCabe, Professor
John Radford, Dr Kim Linton (Faculty Institute of Cancer
Sciences), Dr Michael Leahy in the Christie NHS Foundation Trust
and a strong collaboration with Dr Nagesh Kalakonda in the
Royal Liverpool University Hospital.  Memory, attention and
abilities to organise information are being assessed in young
adult cancer patients, alongside other factors that have been
suggested to affect cognitive performance: fatigue, quality of
life, and distress levels.  This project will shed more light on a

topic that could cause considerable distress in patients in order to
find potential intervention and prevention strategies.  Past
research studies have focused on the emotional adaptation of
patients and their caregivers to the diagnosis of cancer. 

Professor Daniela Montaldi is carrying out a detailed exploration
into specific learning and memory deficits in childhood survivors
of medulloblastoma tumours.  Children who have been treated
for a brain tumour almost invariably display very significant
learning and memory deficits, and studies of adult survivors of a
paediatric brain tumour report that this population have poor
educational outcome, have higher levels of unemployment and
are less able to maintain long-term relationships than their peers.
It is our hypothesis that these detrimental effects on quality of
life can be tracked back to childhood learning and memory
problems associated with damage to the hippocampus due
predominantly to radiotherapy.  Therefore if we can understand
the deficits and mechanisms that underlie these deficits, an
opportunity exists to intervene at an early stage to support
childhood learning and memory, and therefore, long-term
educational outcome and quality of life.
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Introduction
The Cancer Research UK Manchester Institute (formerly the
Paterson Institute for Cancer Research) is based within The
University of Manchester and is core-funded by CRUK with an
international reputation for excellence in cancer research.  It is
one of five Cancer Research UK funded Institutes in the UK and
hosts over 300 Postdoctoral Scientists, Clinical Fellows, Scientific
Officers, Operational and Technical staff, Postgraduate Research
Students and Visiting Fellows.  The Institute is located adjacent to
The Christie NHS Foundation Trust, Western Europe’s largest
specialist cancer hospital.  This provides exceptional opportunities
for interactions between basic and clinical research teams and
facilitates rapid translation of fundamental research findings into
patient benefit.  

Outline of organisational structure
The CRUK Manchester Institute houses eleven Cancer Research
UK core funded research groups (see Figure 9) which undergo a
quinquennial external review process ensuring high standards of
novel, relevant cancer research.  The Institute is headed by
Professor Richard Marais, a world-leading expert on the
underlying causes of melanoma.  The research groups are
supported by a range of core service facilities which are at the
cutting edge of technology.  The CRUK Manchester Institute has
invested heavily in such services, which include a first rate
Molecular Biology Core Facility which incorporates next
generation sequencing; a state of the art Proteomics service
which supports protein and peptide mass spectrometry; a
Histology facility which provides a full range of services as well as
housing the MCRC Biobank, which is an initiative to facilitate an
organised, systematic and comprehensive collection of material
from cancer patients across five different NHS Trusts in the
Manchester area; the Advanced Imaging and Flow Cytometry
Facility which develops and applies advanced visualisation,
computation and simulation technologies to support research
throughout the Institute; and the Biological Resources Unit which
comprises both transgenic and experimental capabilities.  These
facilities are currently being enhanced by a substantial award
from the HEFCE UK Research Partnership Investment Fund and
will also serve researchers in the new MCRC building (see
Manchester Cancer Research Centre Introduction).

Priorities
Research at the CRUK Manchester Institute spans the whole
spectrum of cancer research, from programmes investigating the
molecular and cellular basis of cancer, to those focused on
translational and clinical research and the development of novel
therapeutic approaches.  The Institute works in close
collaboration with The Christie NHS Foundation Trust and lies at
the heart of the Manchester Cancer Research Centre.  The aim of
the Institute is to drive translational and clinical cancer research
leading to practice-changing developments for cancer patients.

Key Achievements
The funding of the CRUK Manchester Institute for 2012 was
£18.7 million. The major source of this funding was through a
core grant from Cancer Research UK (£10.7 million) which is
divided between the various scientific groups and service units
within the Institute.  A further £2.5 million was provided by
Cancer Research UK in additional strategic funding which
included a substantial award to the Drug Discovery Unit.  The
remainder of the Institute’s funding is received from a number of
additional sources including European funding bodies, industry
and charitable funds.  The research carried out through these
additional projects enhances and supports the research
undertaken by the core funding.  Individual research groups’
interests are listed below.

Chapter 8

PROSPECTUS 2014 45

Cancer Research UK Manchester Institute

Figure 9
Organisational Structure of the Cancer Research UK Manchester
Institute

Cancer
Research UK
Manchester
Institute
Research
Groups

Applied Computational Biology
and Bioinformatics

Cell Division

Cell Regulation

Cell Signalling

Clinical Experimental
Pharmacology

Drug Discovery Unit

Leukaemia Biology

Molecular Oncology

Signalling Networks in Cancer

Stem Cell Biology

Stem Cell Haematopoiesis



Applied Computational Biology and Bioinformatics
(Head: Dr Crispin Miller)

The Applied Computational Biology and Bioinformatics Group
(ACBBG) is focused on the application of high throughput
technology, including deep sequencing, microarrays and protein
mass spectrometry, to cancer genomics.  It is a highly
interdisciplinary group comprising software engineers,
computational biologists, bioinformaticians and bench scientists.
The group makes extensive use of the Institute's High
Performance Computing (HPC) system. 

Its research activity is focused on the role of non-coding genes
within the genome, and how their functions are altered in
tumours.  The group is interested in integrating genome
annotation within their statistical models; by searching tandem
mass spectrometry data against a complete, (all reading frames)
translation of the genome, it recently added nearly 1% to the
protein coding complement of fission yeast.  Using similar
approaches, the group has predicted novel protein coding genes
in human cells. 

ACBBG also collaborates extensively within the Institute and the
Faculty of Medical and Human Sciences, and provides
computational support to other research groups by providing
core informatics pipelines and infrastructure.  Downstream
analysis is provided through postdoctoral analysts that are
seconded to individual projects.  This allows them to make an
active research contribution to the project and facilitates the
development of new algorithms and approaches.  In addition,
the ACBBG acts as a central informatics hub, providing support
for collaborative postdoctoral informaticians from other groups.

Cell Division (Head: Professor Iain Hagan)

The Cell Division Group exploits the simplicity of fission yeast to
identify core principles of cell division and growth that are
conserved from yeast to man.  There is considerable interest in
looking to the cell division cycle for novel anti-cancer therapeutic
targets.  The success of anti-microtubule agents in the clinic has
fuelled a particular focus on mitosis.

The Cell Division Group address two aspects of this activity;
mitotic commitment and mitotic exit.  The rationale for
therapeutic intervention in mitotic exit is clear: blocking exit
prevents slippage thereby directing cells towards the only
available alternative fate: suicide.  Both protein phosphatase 1
(PP1) and Protein phosphatase 2A (PP2A) have been linked to the
promotion of mitotic exit.  The group recently uncovered a direct
molecular linkage between these phosphatases that drives exit. 

Professor Hagan’s group also collaborate with the Applied
Computational Biology and Bioinformatics Group to use fission
yeast as a model organism in which to develop approaches for
the interrogation of genome function on a global scale with a
particular focus on the role played by the function of non-coding
RNAs in regulating cellular differentiation and stress responses.

Cell Regulation (Head: Professor Nic Jones)

The Cell Regulation Group explores the roles of signalling
pathways regulated by the stress-induced MAP kinases, p38 and
JNK. Critical targets of these kinases include members of the AP-
1 transcription factor family. 

Using genetic model systems, the group explores the roles of AP-
1, and ATF proteins in particular, in development and tumour
growth.  They have found that in mouse development, for
example, in the brain and liver, ATF2 exerts pro-survival
functions, in part via negative feedback regulation of pro-
apoptotic functions of both JNK and p38.

In tumorigenesis, ATF2 can exert pro- but also anti-tumorigenic
activities depending on the tumour type.  In a recent study
employing a mouse model of c-MYC driven B cell lymphoma,
they showed that the genetic loss of ATF2 led to significantly
accelerated tumour onset and, in addition, to sensitisation of
lymphoma cells to spontaneous and stress-induced apoptosis.
They also found that JNK and ATF2 are frequently up-regulated
in B lymphoma type cell lines possibly reflecting their levels of
cellular stress and maybe also indicating their sensitivity to
therapeutic treatment.  
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Cell Signalling (Head: Dr Angeliki Malliri)

The Cell Signalling Group focuses on the Rho family GTPase Rac
which controls several cellular processes that can become
significant at particular stages of tumourigenesis.  How specificity
is achieved downstream of Rac is poorly understood.  However,
this knowledge is crucial for developing therapies that target
selective Rac signalling pathways in tumours. Guanine nucleotide
exchange factors (GEFs), besides activating Rac, are also
determinants of Rac signalling specificity through their roles as
molecular scaffolds.  The Tiam family of GEFs are selective Rac
activators implicated in tumourigenesis.  They have shown that
mice lacking Tiam1 are resistant to the formation of skin
tumours but when tumours do arise, they are more often
malignant.  A main interest of the group has therefore been the
identification of the cellular processes relevant to neoplasia
regulated by Tiam family GEFs.  To date, they have shown that
Tiam1 localises at centrosomes and through Rac, regulates
centrosome separation during the formation of the mitotic
spindle. Other areas of interest for the group has been to identify
post-translational modifications of both Tiam1 and Rac to
understand the regulation of these proteins and to identify
interacting partners of Tiam1 in order to gain greater insight into
its role as a molecular scaffold.

Clinical and Experimental Pharmacology 
(Head: Professor Caroline Dive)

The Clinical and Experimental Pharmacology (CEP) Group
validates and implements pharmacodynamic, prognostic and
predictive biomarkers working in tandem with the Christie NHS
Foundation Trust Cancer Treatment Centre, which incorporates
one of the largest early clinical trials units worldwide.  Most
recently, the group have focused on the enumeration, isolation
and characterisation of circulating tumour cells (CTCs),
developed a suite of circulating nucleic acids biomarker assays
and examined a large panel of angiogenesis-associated
circulating proteins at baseline in patients receiving drug
regimens containing Avastin.  This latter study, in collaboration
with Professor Gordon Jayson (please see FMHS Institute of
Cancer Sciences section), has led to the identification of
candidate predictive biomarkers for Avastin treatment. 

Dr Matthew Krebs in collaboration with Fiona Blackhall (please
see FMHS Institute of Cancer Sciences section) has an extensive
portfolio of lung cancer trials incorporating CTCs including new
collaborations within the CRUK Experimental Cancer Medicine
Centre (ECMC) network, for example VanSel North Trial and
STOMP trials.  In collaboration with Corrinne Faivre-Finn, they are
examining the impact of radiotherapy on circulating tumour cell
(CTC) numbers in the CONVERT and MEKRT trials. 

The Nucleic Acids Biomarkers (NAB) team led by CEP Deputy Ged
Brady, have developed a suite of circulating nucleic acids
biomarker assays, including miRNA profiling of plasma samples
and RNA profiling of single isolated cells.  NAB assay
development takes into consideration the requirement for simple
sample processing amenable to upcoming multi-site clinical trials.
Projects using next generation sequencing (NGS) of paired lung
cancer patients’ blood and tumour samples are underway within
CEP and in collaboration with Peter Campbell at the Cancer
Genome Project group at the Wellcome Trust Sanger Institute.  A
major focus of the NAB team has been to establish routine
molecular analysis of CTCs that complements and expands on
CTC analytical approaches established within CEP.  A key recent
advance in CEP has been the development of unique SCLC
patient-derived CTC mouse models which will now facilitate the
exploration of SCLC biology and mechanisms of drug resistance.  

The continuing success of this group has been acknowledged
with the award to Professor Dive, in 2012, of the prestigious
Pasteur-Weizmann/Servier International Research Prize and
Tribute for her laboratory’s research on non-invasive biomarkers
to aid the treatment of cancer patients.  In 2011, Professor Dive
along with her FMHS Institute of Cancer Sciences colleagues
Professor Malcolm Ransom, Dr Fiona Blackhall and Professor
Andrew Hughes were awarded the Cancer Research UK Prize for
Translational Cancer Research.
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The AstraZeneca MCRC Biomarkers Alliance

The Cooksey report of 2006 called for a greater functional
collaboration between industry and academia if we are to
fully realise the promise offered by Translational Medicine to
the benefit of patients.

The MCRC has such an innovative, science based
collaboration with AstraZeneca Pharmaceuticals (AZ).  The
joint goal is the discovery, development, and clinical
implementation of predictive, prognostic and
pharmacodynamic biomarkers to optimise patient benefit
from cancer therapy leading to the right dose of the right
drug to the right patient.

CEP plays a significant role within this over-arching MCRC
Alliance with AZ.  Fundamental to the AZ/MCRC Alliance is
the joined up thinking and working between the Early Clinical
Trials Unit and the translational science research laboratories
in the CRUK Manchester Institute, the Faculty of Medical and
Human Sciences and at AZ.  These studies are performed to
Good Clinical Practice for Laboratories (GCP-L) standards in
CEP.

The AZ/CEP Serological Alliance exemplifies by our joint work
on serological biomarkers to provide an evaluation of blood
borne markers in a range of AZ clinical trials accompanied by
funding for ‘blue sky’ biomarker discovery projects.

The Serological Alliance was established in 2006 and
analyses, reports and advises on data obtained from a range
of cell death, angiogenesis and project specific ELISAs
performed on clinical samples from Phase I, II and III trials.  In
the first 4.5 years over 60,000 GCP-L assays have been
performed.

The Serological Alliance, in conjunction with the AZ/CR-UK
Clinical Fellow scheme within CEP, should deliver substantial
benefits to AstraZeneca’s oncology portfolio over the coming
years.

This Alliance of CEP with AstraZeneca is one example of how
The University of Manchester interacts with the
Pharmaceutical Industry.

Drug Discovery Unit (Head: Dr Donald Ogilvie)

The Cancer Research UK Drug Discovery Unit builds upon
fundamental biology discoveries made within the MCRC.
Integrating medicinal, computational and synthetic chemistry
with bioinformatics and molecular pharmacology, the Unit
investigates novel drug discovery targets in an attempt to provide
new chemical entities for the treatment of unmet clinical needs
in cancer patients.

Initiated in early 2009, the principal aim of the Drug Discovery
Unit is to deliver novel treatments into the clinical setting as
efficiently as possible.  The Unit’s intention is to bridge the
translational gap between the fundamental biological research
conducted within the MCRC, and the opportunities for clinical

application afforded by our proximity to The Christie Clinical
Trials Unit.  The Drug Discovery Unit has facilities to enable state-
of-the-art preclinical target assessment and validation, small
molecule drug design and synthesis, and the biological
evaluation of the resultant compounds.

Currently they are reviewing many cancer drug target
opportunities and have worked closely with several CRUK
Manchester Institute Group Leaders in the identification,
validation and prosecution of putative drug targets.  They have
also focused on expanding their interaction with industrial
partners.  By collaborating early with pharmaceutical companies
and within the Biotech arena they hope to find partners who will
help them take their projects through the development stage
and deliver benefit to patients more quickly, leveraging extra
value from their existing funding.

Leukaemia Biology (Head: Dr Tim Somervaille)

Human acute myeloid leukaemias (AMLs) are heterogeneous
with respect to the function of the cells that make up the
disease.  A minority of the cells are leukaemia stem cells (LSCs)
which have the ability to self-renew for an extended, if not
indefinite, period, thus maintaining and expanding the disease.
In order to cure a patient these cells must be eliminated
completely, because if they are not, they have the ability to
regenerate the disease and induce relapse.  The Leukaemia
Biology Group focuses its research on understanding the biology
of disordered LSCs in comparison with normal haematopoietic
stem cells (HSCs) in a range of distinct categories of
haematological malignancy, in order to identify new genes and
cellular pathways that are critical for LSC function and which
could be targeted by novel therapies.

Their recent research identified the histone demethylase LSD1 
as a candidate therapeutic target in myeloid leukaemia and in
collaboration with the CRUK Manchester Institute’s Drug
Discovery Unit, they synthesised novel small molecule inhibitors
of LSD1 and demonstrated their in vitro and in vivo efficacy in
inducing LSC differentiation of both murine and primary human
leukaemia cells.  It is anticipated that this work will lead to early
phase trials of an LSD1 inhibitor in myeloid malignancies at The
Christie NHS Foundation Trust in Manchester, in collaboration
with Oryzon Genomics of Barcelona.
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Personalised medicine and melanoma.

The arrival of Professor Richard Marais to The University of
Manchester with major Wellcome Trust and Cancer Research
UK funding provides further opportunities in melanoma
personalised medicine treatment.  This fits with our high
quality service in BRAF testing.  We are a UK designated
centre by Roche and provide BRAF V600E mutation screens,
giving 600 tests since April 2012 to the end of 2012, with a
two-day turnaround.

Molecular Oncology (Head: Professor Richard Marais)

The Molecular Oncology Group aims to develop new therapeutic
strategies for cancer based on an improved understanding of
cancer biology.  In particular, they focus on melanoma, a
potentially deadly form of skin cancer.  The group uses a range
of approaches including biochemistry, cell biology, molecular
biology, mass spectrometry and next generation sequencing as
well as making extensive use of model systems and tumour
samples to understand the biology of each tumour so that they
can begin to develop tailored treatments for individual patients.
Thus, their aim is to implement a personalised medicine
approach for melanoma to improve treatment outcomes for
patients with the anticipation that the lessons learned in
melanoma will be applicable to other cancer types.

Although BRAF drugs have provided a paradigm shift in the
treatment of melanoma, unfortunately the responses to these
drugs are generally short-lived and most patients will fail on
treatment after a relatively short period of disease control.  The
Group therefore continues to develop new BRAF drugs and are
testing if these are effective in patients whose tumours are
resistant to the pre-existing drugs.  They are also studying how
resistance develops in patients undergoing treatment and
examining the genetics of other rare forms of melanoma to
provide further insight into melanoma biology so that new
therapeutic strategies for the treatment of all forms of this
disease can be developed.

Signalling Networks in Cancer
(Head: Dr John Brognard)

Signalling pathways dictate a range of important cellular
outcomes ranging from cell death, to replication, to cellular
migration.  Genetic lesions that skew the balance of these
pathways towards abnormal growth, proliferation, and cell
survival are the fundamental mechanisms that cause normal cells
to become premalignant. Kinases are the key regulators of
signalling pathways (similar to transistors in a circuit) and dictate
the activation or amplification of a given signal that ultimately
leads to cellular fate decisions.  When these kinases are
hyperactivated or inactivated by genetic mutations they become
the main drivers of tumorigenesis and thus serve as primary
targets for the development of small molecule inhibitors.  Cancer
genomic sequencing studies and genome-wide siRNA screens are
highlighting the amazing diversity in the kinases required to
maintain tumorigenic phenotypes or permit drug resistance and

emphasise the importance that neglected or understudied
kinases play in the development and maintenance of a tumour.
Thus a major goal of this group is to identify and elucidate novel
kinase drivers that are essential for tumour development,
required for maintenance of tumorigenic phenotypes, or play a
role in therapeutic resistance, focusing primarily on lung cancer.

Stem Cell Biology (Head: Dr Georges Lacaud)

The genes encoding the AML1/RUNX1 transcription factor and
its co-factor CBFβ, are frequently rearranged or mutated in
human leukaemias such as acute myeloid leukaemia (AML) 
and acute lymphoblastic leukaemia (ALL).  Consistent with its
implication in leukaemia, RUNX1 has also been shown to be
critical for haematopoietic development.  The transcriptional co-
activator MOZ is involved in independent myeloid chromosomal
translocations fusing MOZ to the partner genes CBP, P300 or
TIF2 in human leukaemia.  The Stem Cell Biology Group studies
the function of RUNX1 and MOZ in haematopoietic development
and maintenance in order to better understand how alterations
of these functions lead to leukaemogenesis.  They use the in
vitro differentiation of embryonic stem (ES) cells and mouse
models as their main experimental approaches.

In their studies, the group have demonstrated that the
transcription factor RUNX1 is critical for the generation of 
blood cells from an endothelial precursor with haematopoietic
potential, referred to as a haemogenic endothelium (Lancrin 
et al., Nature 2009).  They subsequently identified several new
RUNX1 transcriptional targets and also further characterised 
the pattern of expression of RUNX1 isoforms at the onset of
blood development.

Stem Cell Haematopoesis (Head: Dr Valerie Kouskoff)

Blood cells that form the haematopoietic lineage are generated
from mesodermal precursors at specific times and locations
during the growth and development of the embryo.
Understanding the cellular and molecular mechanisms that lead
to the formation of the haematopoietic lineage should provide
new insights into the mechanism of diseases that affect
haematopoietic subpopulations in the adult.  Using various in
vivo and in vitro systems, the Stem Cell Haematopoiesis Group
works to understand the cascade of molecular events leading to
the commitment of mesoderm and the formation of the first
blood precursors, the haemangioblasts, which give rise to both
haematopoietic and endothelial lineages. 

To identify novel players implicated in this process, 
comparative transcriptome analyses have been performed
between mesoderm and haemangioblast-enriched
subpopulations.  From this screen, several transcription factors
and cell surface markers have been identified and further work
has been carried out to determine their role and expression
pattern at the onset of blood specification.  Understanding how
normal blood cell development is regulated helps us to
understand how and why abnormal regulation can contribute to
the development of leukaemia.
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Introduction 
The Faculty of Life Sciences is recognised as an international site
of excellence in both research and teaching.  Over 1,000 people,
including ~375 PhD students, are involved in research, and it
currently holds over £100 million in research grants and
contracts.  The Faculty has performed exceptionally well in the
2008 Research Assessment Exercise, ranking very highly in both
Biological Sciences (UoA 14, 3rd out of 52) and Preclinical and
Human Biological Sciences (UoA 15, 2nd out of 13).  The Faculty
is housed across five buildings at the centre of the University
campus, including the Michael Smith Building, a £62 million
research centre for molecular cell biology.  Staff within the
Faculty of Medical and Human Sciences are often co-located in
this space to generate synergistic interactions. 

Outline of organisational structure 
The Faculty of Life Sciences has a global reputation in research
that spans from molecules, cells and whole organisms to
populations and the environment.  Our research is arranged into
thirteen thematic Research Groups (Figure 10), and we use cross-
disciplinary approaches to address major biological problems of
global significance.  Many aspects of biology are relevant to the
genesis and treatment of cancer, and not surprisingly therefore
much of our research impinges on cancer biology.  Scientists with
a direct focus on cancer research form the Molecular Cancer
Research Group.  Co- located in the Michael Smith Building in
order to foster close collaborations, these fifteen independent
laboratories focus on cell signalling, gene expression, cell cycle
and genome stability.  In addition, five laboratories within the
Cell Matrix Research Group have a strong cancer focus, working

on aspects of cellular environment and cancer biology.
Collectively, these 20 laboratories are members of the
Manchester Cancer Research Centre and those with a breast
cancer focus are members of the Manchester Breast Centre.

Priorities 
The Molecular Cancer Research Group is well funded, currently
holding £18 million in research income, including grants from
Cancer Research UK, Association for International Cancer
Research, Breast Cancer Campaign and the Leukaemia and
Lymphoma Society.  The group also has major grants from UK
research councils (i.e. BBSRC, MRC) the EU and the Wellcome
Trust. The three major priorities are:

1. To sustain this healthy income stream in order to fuel the next
generation of scientific discoveries towards better
understanding the cell biology of cancer.  The grouping is very
productive, with publications in numerous top journals
including Science, Nature Cancer Cell, Mol Cell, JNCI, Nat Cell
Biol and J Cell Biol (see Publications table).

2. To drive forward our current projects to generate further
leading publications in order to sustain and enhance our
international reputation as an aspirational collective.

3. Our third and final major priority is to recruit new members to
the group in order to (a) complement our existing strengths
and Manchester’s existing strengths and (b) add value by
bringing in new expertise and/or collaborative opportunities.
In 2013/14 we aim to make two new appointments, one at
Chair level and one Research Fellow. 
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The Faculty of Life Sciences

Figure 10
Organisational Structure of the Faculty of Life Sciences, highlighting
key areas of cancer research (red).

1 This refers to all funding from members of Molecular Cancer and the
cancer- �specific funding from members of Cell- � Matrix.  
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Key achievements
Research in the Faculty of Life Sciences is exploring the
fundamental molecular mechanisms that are most frequently
compromised during the development of cancer.  Major
emphasis is placed on understanding how cell signalling and cell
cycle regulatory networks are subverted during the early events
of carcinogenesis.  In model organisms, we are investigating
tumour evolution by exploring the molecular mechanisms that
control how cancer cells manipulate the tissue microenvironment
during cancer progressions.  Based on these interests, three key
themes emerge from our work:

Cell cycle and genomic instability

Acquiring the multiple hallmarks typical of cancer cells requires
successive alterations to the genome.  These mutations confer
selective advantages on subclones, allowing them to survive the
constraints of their local environment.  Thus, tumourigenesis is a
series of clonal expansions, with each wave triggered by the
acquisition of a beneficial mutation.  However, the mutation
rates in normal cells is very low, thanks to the diverse array of
cellular mechanisms that maintain genome integrity.  The
accumulation of multiple mutations in cancer cells can therefore
only come about if these genome maintenance mechanisms are
bypassed.  And indeed, the vast majority of cancer cells exhibit
genomic instability due to defects in DNA damage response
pathways and loss of tight cell cycle checkpoint control.  This
allows the accelerated accumulation of mutations and which in
turn accelerates the activation of oncogenes and the inactivation
of tumour suppressor genes. 

Six groups within FLS have a particular focus on the cell cycle and
genome stability in the context of cancer.  Professor Andrew
Sharrocks studies how transcription is controlled during the cell
cycle in response to intra- and extra-cellular cues, with an
emphasis on forkhead transcription factors.  Related to this,
Professor Dean Jackson’s research aims to understand how
nuclear structure and organisation influence gene expression
DNA damage response pathways.  Professor Richard Walmsley’s
research also focuses on understanding how cells respond to
DNA damage, and in particular how this can be exploited to
develop genotoxicity assays. In order to maintain genome
stability it is crucial that cells do not enter mitosis with a
damaged genome.  Janni Petersen uses fission yeast as a model
system to dissect the molecular pathways controlling mitotic
entry in response to a variety of cell stresses.  Once in mitosis,
accurate chromosome segregation is crucial to ensure further
propagation of an intact genome, and Professor Stephen Taylor is
interested in how the spindle checkpoint does just that.  By
studying the role of histone variants on chromatin organisation,
Catherine Millar’s interests span transcription, genome integrity
and mitosis. 

Andrew Sharrocks focuses on how signals involved in
embryonic development are communicated to the nucleus to
regulate transcription factors and promote cellular
differentiation.  Further work aims to understand the role of
transcription factors in oesophageal cancer and the signalling

pathways involved in this context.  Additionally, he studies how
transcription factors control the cell cycle in response to intra-
and extracellular signals, and how SUMO modification of
transcription factors results in transcriptional repression.  To get a
better understanding of transcription regulatory networks – the
coordination of transcription factor activity and gene expression
in response to differential cellular signalling and chromatin
structure – a “systems analysis“ approach of in silico, microarray-
and sequencing-based techniques is also being pursued.

Dean Jackson’s research aims to establish how nuclear structure
and organisation influence fundamental mechanisms that control
gene expression, DNA replication, cell proliferation and
senescence, when cells are terminally differentiated and no
longer able to proliferate.  Critically, the links between DNA
replication and cell proliferation must be precisely regulated to
prevent cancer.  In addition, mechanisms related to the
replication cycle – called cell cycle checkpoint – ensure that
replication and cell cycle progression are controlled in cells under
different forms of stress, such as DNA damage.  Defects in the
surveillance and repair mechanisms during replication of
damaged DNA are major causes of mutation that contribute to
cancer progression. Complete understanding of these
fundamental processes is a crucial step in developing different
approaches to cancer treatment.

Richard Walmsley’s group is interested in the
identification/detection of potential carcinogens: chemicals that
can cause DNA damage, chromosome breakage, chromosome
mis-segregation, or change in epigenetic status.  Any of these
events might lead to altered regulation or loss of function in the
proteins that ensure the proper replication and repair of DNA or
regulation of cell division.  Human and other mammalian cells,
have evolved to defend themselves against genotoxic threats,
and respond by delaying mitosis, inducing repair systems or
committing suicide (apoptosis).  Proper regulation of a gene
called GADD45a is essential to the control of all these processes,
and Dr Walmsley's group developed and commercialised an
assay that detects genotoxin-induced GADD45a expression using
a Green Fluorescent reporter Protein.  The lab's current focus is
on the detection of epigenetic carcinogens for which the
initiating event is a heritable change in gene expression without
alteration to DNA sequence or chromosome numbers.

Janni Petersen Coordinating cell growth and cell cycle
progression enable multicellular eukaryotes to generate cells and
organs of the appropriate size for particular cellular contexts and
environments.  Target of Rapamycin (TOR) signalling pathways
co-ordinate cell growth with cell cycle progression in response to
a variety of environmental cues including nutritional availability.
Cancer is a disease of inappropriate cell growth and proliferation.
Furthermore, cancer cells migrate to inappropriately colonise
parts of the body where they undergo proliferation in
environments in which the nutrient supply is markedly different
from their normal context.  Not surprisingly altered mTOR
signalling has been linked to cancer.  We exploit the simplicity of
a single celled lifestyle and strong genetics in yeast to understand
the principles of TOR signalling and identify core conserved
elements of the network with the aim to subsequently study the
analogous processes in humans.  In shedding light on the
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mechanisms behind environmental and TOR pathway control of
cell division we will set the scene for the exploitation of growth
and cell cycle controls in human cancer cells that proliferate in
environments different from their normal context.

Stephen Taylor A key objective in cancer research is to exploit
the differences between tumour and normal cells to identify
strategies, which selectively kill tumour cells.  One of the most
striking differences between normal and tumour cells is that
normal cells are diploid (contain two paired copies of each
chromosome) and are chromosomally stable, whereas tumour
cells are typically aneuploid (contain an abnormal number of
chromosomes) and exhibit chromosomal instability.  Dr Stephen
Taylor’s research, which focuses on the mitotic spindle
checkpoint, aims to address three questions: (1) What are the
basic mechanisms underlying chromosome stability? (2) What
aspects of these mechanisms go wrong during tumour
evolution? and (3) Can these defects be exploited to design
novel anti-cancer strategies? 

Catherine Millar’s research is focused on how chromatin
regulates access to the genome in eukaryotic cells.  Regulated
access to the genetic material is critical for all DNA-based
processes including gene expression, DNA repair and apoptosis,
and chromatin regulation is therefore central to normal cellular
metabolism.  We take a genomic approach to studying
chromatin components, focusing in particular on the highly
conserved H2A histone variant H2A.Z.  This important chromatin
constituent is required for viability in many organisms and its mis-
regulation has been implicated in human cancers.  Several
aspects of H2A.Z biology are studied within the group in order to
understand its functions in yeast and mammalian cells.  

Gene expression and signalling

The cells of our body integrate signals elicited by multiple
extracellular stimuli in order to mount an appropriate
physiological response.  More specifically, the signals are
transmitted to specific targets within the cell by intracellular
signalling pathways that employ post-translational modifications,
including phosphorylation, methylation, acetylation,
hydroxylation, ubiquitination and SUMOylation. Diseases can
occur when these mechanisms become corrupted.  For example,
genome wide analysis studies of human tumours have linked
gene expression signatures of various oncogenes and tumour
suppressors with signalling pathways previously suspected to be
implicated not only in the de novo development of tumours, but
also many aspects of cancer progression, including malignant
transformation, angiogenesis and chemotherapeutic resistance.

Seven groups within FLS have a particular interest in the area of
gene expression and cell signalling research.  Most of their
studies focus on cancer, but their projects are also relevant to
many other pathological processes associated with stress
response. Professor Mike White studies the dynamics and
function of the NF-κB signalling system. Dr Paul Shore’s research
also focuses on transcription factors, but in the context of bone
metastasis. Related to transcriptional regulatory mechanisms, Dr
Cathy Tournier and Dr Adam Hurlstone study signalling pathways

involved in tumourigenesis and the malignant conversion of
tumour cells.  Dr Alan Whitmarsh is broadly interested in
understanding the molecular basis for developmental and
disease processes, while Dr Lydia Tabernero aims at elucidating
the molecular basis for macromolecular recognition and
specificity in signalling events.  Dr Gino Poulin’s laboratory uses
C.elegans to examine the relationship between chromatin
organisation and the RAS signalling pathway.  Collectively, the
aim of the groups is to establish and maintain an international
reputation for research at the forefront of the field of signal
transduction and gene expression.

Mike White demonstrated that NF-κB oscillates between the
cytoplasm and the nucleus of cells following stimulation.  His
group suggested that the timing of these oscillations regulated
downstream gene expression.  This was a new way of thinking
about how NF-κB controls gene expression.  In subsequent
papers they provided evidence that the timing of pulses of
cytokine (TNFα) stimulation can drive oscillations at different
frequencies and that this altered the pattern of gene expression.
The group has increasingly used mathematical models of the NF-
κB system to provide testable predictions about the function and
dynamics of NF-κB signalling.  In particular, recent work funded
through a £6 million BBSRC SABR project between Manchester,
Liverpool and Warwick involves a multidisciplinary approach that
includes cell imaging, image analysis, gene expression analysis,
bioinformatics, proteomics and phospho-proteomics as well as
model-led data analysis, and mathematical modelling and
simulation.

Paul Shore. Breast and prostate cancers preferentially spread to
bone.  Bone metastases cause extreme bone pain, fractures,
nerve compression, and hypercalcaemia; the average survival
time for patients is approximately two years.  The development
of therapies to combat bone metastasis largely depends on
identifying new molecular targets for pharmacological
intervention.  What causes breast and prostate cancer cells to
preferentially colonise the bone is largely unknown.  However,
work in Dr Paul Shore’s group on the transcription factor Runx2
has revealed a fundamental molecular link between breast and
bone-specific gene expression.  Evidence is now accumulating
that Runx2 controls metastatic cell invasion and contributes to
tumour growth and osteolytic disease.  Ongoing research is
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focused on identifying Runx2-regulated genes in metastatic
cancer cells that contribute to invasion and early colonisation
phases of the bone microenvironment. 

Cathy Tournier. Recently, her laboratory has discovered that
epidermal expression of the MAPK extracellular-regulated protein
kinase 5 (ERK5) is required for mediating inflammation in the
skin.  Furthermore, inactivation of ERK5 in epidermal
keratinocytes prevented inflammation-driven tumourigenesis in a
skin cancer mouse model and induced regression in established
tumours.  Collectively, these findings are important because
inflammation is a hallmark of most, if not all, cancer.
Accordingly, targeting cancer-related inflammation (CRI) has
become one of the best options by which to advance cancer
treatment.  Ongoing projects are focused on establishing ERK5
as part of a core signal transduction pathway by which cells in
the tumour microenvironment communicate to reveal new
avenues for therapeutic cancer research.  Importantly, the ERK5
pathway organised in a typical three-tiered kinase (MEKK2/3,
MEK5 and ERK5) cascade offers multiple potential targets, highly
suitable for drug design.  Furthermore, elevated MEK5/ERK5
expression in human epithelial tumours correlates with
unfavourable prognosis that includes shorter disease-free
intervals, increased risk of metastasis and resistance to
chemotherapy. 

Adam Hurlstone. The process of malignant transformation is
studied to allow easier and more rapid diagnosis, using tissue
culture models, as well as zebrafish as a model organism.
Through genetic modification and engineering, melanoma has
been generated in zebrafish.  This model is now used to identify
additional factors resulting in malignant progression as well as
chemotherapy resistance in melanoma.  Additionally, the role of
certain genes (implicated through transcription profiling and data
mining) as therapeutic targets is validated.  Ongoing projects
study the efficacy of small molecules in suppressing cancer, as
well as identify novel anti-cancer drugs using screening
technologies.  To support this work, Dr Hurlstone was recently
awarded an ERC Starter Grant to investigate novel drug targets
for melanoma treatment and a CRUK project grant to identify
pharmacological targets suitable for combinatorial use in
melanoma treatment.

Alan Whitmarsh. The fidelity of signal transduction is tightly
controlled.  One important mechanism by which this occurs is via
groups of regulatory proteins that bind to components of
signalling pathways and act to integrate them and control their
localisation and activities.  The Whitmarsh group is studying
regulatory proteins that modulate the functions of key eukaryotic
signalling pathways including the stress-activated MAP kinase
pathways and the mTor pathway.  These pathways play
important roles in determining cell fate and during development.
They are implicated in a range of disorders including cancer,
diabetes, stroke, and neurodegenerative diseases such as
Alzheimer disease.  We aim to understand the molecular
mechanisms underlying the regulation of these signalling
pathways.  To address this, we use a variety of molecular biology,
cell biology, and genetic approaches.  Our studies provide
insights into how signalling specificity is achieved and will
contribute to the design of appropriate therapies to combat the
misregulation of cell signalling which can lead to disease.

Lydia Taberero. Alteration in the expression profiles, catalytic
activities and 3-dimensional structures of protein kinases and
phosphatases are responsible for a large number of decimating
diseases (diabetes, cancer, neuropathies), which are still difficult
to treat.  Using Xray crystallography and other biophysical and
biochemical methods, Dr Lydia Tabernero’s group studies the
interaction of signalling protein (phosphatases, kinases) with
their biological targets and ligands.  Signalling pathways, and in
particular phosphatases, are key players in many human diseases
and essential virulence factors in pathogenesis.  An important
part of our research is now focused on the chemical intervention
of such targets through different programmes of drug discovery
and structure-based drug design.  In vitro screening and
computational design are combined with cell validation of
inhibitors and then translated to relevant animal models in
collaboration with laboratories across Europe and US.

Gino Poulin. RAS and Notch signalling pathways are involved in
a plethora of basic biological processes such as proliferation,
differentiation, and apoptosis, all of which are important in
cancer development.  Even though the core components of
these pathways are now identified, the mechanisms of
modulation essential to generate an appropriate level of
signalling remain poorly defined.  In the past few years Dr Gino
Poulin’s laboratory has performed numerous RNAi screens in
diverse, sensitive backgrounds and a theme has emerged:
chromatin organisation is crucial for appropriate attenuation of
the RAS signalling pathway.  Recently, they have uncovered the
MLL complex and a bromodomain containing protein BET-1.
Depletion of any of these proteins can cause hyperactivation of
the RAS signalling pathway and affect cell fate adoption during
development.  Currently, the group is looking at other related
candidate genes awaiting further characterisation.
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Matrix and microenvironment
One of the hallmarks of cancer is an altered tissue
microenvironment. Cell interactions with other cells and the
extracellular matrix (ECM), as well as the composition and
organisation of the stroma, are universally perturbed in cancer.
These changes contribute to the very earliest stages of cancer
formation, leading to tissue disorganisation, altered cancer cell
survival and proliferation, ultimately leading to invasion and
metastases.  Understanding the molecular basis of how cells
interact with their microenvironment is therefore crucial in
identifying new targets for therapeutic intervention.  Scientists
within this research theme are studying how altered tissue
microenvironment contributes to cancer by affecting
developmental signalling pathways and stem cells, intracellular
trafficking, apoptosis mechanisms, stromal-epithelial interactions
and cell migration.

Keith Brennan. Many cancers start with changes that slightly
alter the normal turnover and maintenance of the tissue.  This
tissue turnover is controlled by cell-cell signals, such as the Notch
pathway, that are often also required for the development of the
tissue in the first place.  We are particularly interested in how
these cell-cell signals are manipulated during tumourigenesis.
We are currently looking at how the Notch pathway is activated
in breast cancer, through mutation in pathway components and
changes in the stiffness of the ECM, and how Notch activation
leads to the cellular changes that drive breast cancer
development and progression.

Pat Caswell. Our overarching aim is to understand the
mechanisms that promote the integration of physical and
chemical stimuli within cancer cells as tumours progress.  We
focus on endocytic trafficking as a central mechanistic
component, because the trafficking of integrins can control the
trafficking of other cargoes, including growth factor receptors
such as EGFR1, ErbB2 and c-Met.  Integrin trafficking contributes
to metastatic progression, but also to basic cellular processes
such as cytokinesis.  Our ultimate aim is to identify specific
components of the trafficking machinery that controls critical
events during tumorigenesis, both as markers for aggressive
disease and as potential therapeutic targets.

Andrew Gilmore. Normal cells use signals from their
microenvironment to tell them their positional context within a
tissue.  Our laboratory aims to discover how both normal and
cancer cells of the breast interpret their microenvironment to
decide whether or not they should undergo apoptosis.  We have
made major advances in how microenvironmental cues control
apoptosis regulators such as Bax.  A key focus is how changes in
normal cellular microenvironment during cancer progression can
make cells become more resistant to apoptosis, and therefore
more likely to tolerate genomic damage.  For example, we are
examining how changes in the biomechanical properties of the
ECM can alter the sensitivity of the cells to undergo apoptosis.

Martin Humphries. The Adhesion Signalling Group employs a
wide variety of biochemical, molecular biological, biophysical and
cell biological techniques to understand the molecular basis of
integrin signalling and integrin-dependent cell adhesion.  Most
studies focus on three fibronectin (FN) receptors (the a4ß1 and

a5ß1 integrins, and syndecan-4), and two cell types (fibroblasts
and melanoma cells), as general models for adhesion receptor
function.  Our group has two main aims, the first of which is to
elucidate the molecular basis of adhesion receptor cross-talk by
defining the mechanisms of integrin/syndecan-interdependent
Rho family GTPase regulation and identifying the signalling
events that determine integrin-specific modulation of the
cytoskeleton.  The second aim is to define the dynamic changes
in adhesion contacts that integrate adhesion and migration by
elucidating the link between integrin conformation and adhesion
contact composition, and by analysing the timing of segregation
of cytoskeletal components during adhesion contact maturation.
Understanding cell adhesion and what happens when adhesion
is disrupted, leading to inappropriate invasion and
differentiation, is critical in understanding how cancer cells are
able to develop and proliferate, and in identifying novel methods
of preventing cancer development.

Paul Lu. Receptor tyrosine kinase (RTK) signalling is a major
pathway deregulated in human malignancies, including breast
cancer.  We use the mouse mammary gland as a model to study
the cellular and molecular basis of both normal development and
cancer formation.  Our work focuses on stromal-epithelial
interactions and the role of RTK signalling in these processes.
Using mouse genetics, transplantation models, and 3D in vitro
cultures, we have shown that RTK components, including
Sprouty genes, play essential roles in tissue homeostasis and that
their deregulation promotes abnormal behaviour of cancer cells.
We are evaluating whether these components are potential
biomarkers and/or therapeutic targets of breast cancer
treatment.

Charles Streuli. My work focuses on how tissue
microenvironment affects cell function in the breast.  Adhesion
of breast epithelial cells to their ECM is essential for proliferation,
differentiation, stem cell fate, and tissue organisation.  We are
using genetic approaches and sophisticated cell culture models
to uncover how integrin receptors for ECM control intracellular
signalling pathways linking adhesion with function.  We are also
determining how altered integrin signalling cooperates with
breast cancer oncogenes and affects cancer stem cells.  In
addition, we are studying how changes in the stromal ECM leads
to altered mammographic density, one of the highest risk factors
for breast cancer.

Claudia Wellbrock. A major problem in the treatment of
melanoma skin cancer is posed by the cellular heterogeneity
within the tumour tissue, including both cancer cells and cells
within the tumour microenvironment.  In order to improve
current strategies for melanoma treatment, we are studying
cellular signalling in genetically different melanoma cells, as well
as the communication of melanoma cells with one another and
with the surrounding tumour microenvironment, including the
ECM. Using reconstituted cell culture models and in vivo
approaches, we are analysing cellular processes at the molecular
level, and subsequently verifying these processes in samples from
cancer patients.
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Introduction
The Faculty of Engineering and Physical Sciences is one of the
largest in the University with over 500 academic staff and a
similar number of post-doctoral research staff, the breadth and
volume of our research is unsurpassed.  The research we do is
also world-leading in terms of quality, as shown by the results of
the UK Research Assessment Exercise (RAE) in 2008, and by the
award of the 2010 Nobel Prize for physics to two of our
professors, Andre Geim and Konstantin Novoselov.

Our commitment to research excellence is clearly demonstrated
by our investment in facilities which make such world-leading
research possible, such as the world famous Jodrell Bank
Observatory and the new £35 million Manchester
Interdisciplinary Biocentre (MIB).  There is a strong organisational
capability for undertaking cross-faculty teaching and research
activity in partnership with the public sector and industry.

The University of Manchester has one of the largest Schools of
Chemistry in the UK, with around 680 undergraduate and more
than 250 postgraduate research students.  The School has
comprehensive academic coverage across the chemical sciences
and in all the core sub-disciplines of chemistry, with over 80
postdoctoral researchers.  Chemistry at Manchester has a
distinguished history of achievement.  This tradition of excellence
is being continued by our current research programme and by
our excellent teaching.

Within The University of Manchester, we enjoy strong
collaboration with colleagues in the other three faculties:
Humanities, Life Sciences, and Medical and Human Sciences.
Many research activities in the faculty are carried out in national
and international collaborations.

Outline of organisational structure 
The Faculty of Engineering and Physical Sciences is organised into
nine separate schools: the School of Chemical Engineering and
Analytical Sciences, School of Chemistry, School of Computer
Science, School of Earth, Atmospheric, and Environmental
Sciences, School of Electical and Electronic Engineering, School
of Materials, School of Mathematics, School of Mechanical,
Aerospace and Civil Engineering and the School of Physics and
Astronomy (Figure 11).  Collaboration between the Schools is
encouraged through world-class research institutes (i.e. the
Manchester Interdisciplinary Biocentre) and centres (i.e. the
Centre for Nuclear Engineering and Technology) bringing
together common research themes across the University. 

Priorities
Our research mission is “To create new levels of understanding in
the physical sciences and engineering and to translate the
resulting intellectual power into tangible benefits for all
mankind.”  In cancer-related research, the strengths of the
School of Chemistry lie in drug discovery.  Chemical knowledge is
crucial to drug discovery and to the design of new tools for
diagnostics. Skills in Synthesis and Chemical Biology enable
bespoke libraries of 'engineered' molecules to be produced,
including those inspired by natural products.  Our priority is to
use these skills to collaborate with of our counterparts within the
Faculty of Medical and Human Sciences and Faculty of Life
Sciences, thereby improving treatment and diagnosis of cancer.
The specific projects which are currently underway are detailed
below. 
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Faculty of Engineering and Physical Sciences
School of Chemistry

Figure 11
Organisational Structure of the Faculty of Engineering and Physical
Sciences, highlighting key areas of cancer research (red).
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Key Achievements
Dr John Gardiner’s research group has interests in synthetic and
biological chemistry encompassing methodology, target
synthesis, carbohydrate chemistry of various types including
oligosaccharide synthesis, biocatalysis and heterocycle chemistry,
and also interests in novel dendrimer material synthesis.  Our
main research related to cancer involves the synthesis of heparin-
like oligosaccharides which are involved in regulation of many
processes, including growth-factor mediated cellular processes
such as angiogenesis.  The area of heparin-related
oligosaccharide synthesis and chemical biology is currently one of
the most exciting areas of glycochemical biology, as new insights
into the roles of these carbohydrates and their structural
specificities emerge, combined with the enormous challenges
presented by synthesis of homogeneous materials.  We have
developed a synthetic approach to generate a range of longer
heparin-related oligosaccharides (up to bioactive
dodecasaccharides) and our collaborators  have shown these to
affect a number of different growth factor and chemokine-
mediated cell processes, both in vitro and in vivo.  Our synthetic
approach has transformed the accessibility of larger amounts of
pure long oligosaccharides.  A number of groups have developed
synthetic routes to 6-12 mers over the last decade, synthetic
work which typically takes several years of development and
delivery, yielding mg level amounts of final long oligosaccharides.
We have recently published the first jump of scalable synthesis to
deliver a gram-scale synthesis of one 12-mer, and have also
developed a gram-scale synthesis of a second different 12-mer
(unpublished).  This has allowed us to provide material for in vivo
work, which is unprecedented. We have also developed a shorter
modular synthesis which we believe will underpin significant
advances in the rate of deliverability of long heparin-related pure
oligosaccharides for the first time – this will underpin capacity for
a range of cancer-related research by opening up the field to
pure structure studies with chemokines which are dependent on
longer oligosaccharides than have ever previously been
accessible.  This new modular approach has also enabled us to
demonstrate the capacity to prepare such oligosaccharides in the
16-40 length range.  The context of this is that there are no
known heparin-related oligosaccharide syntheses of any type of
structures in this long oligo/poly saccharide space, although it is
known a number of key proteins interact natively with long
ligands (eg IL8 to dimerize).  The potential to access the wider
(and longer) ‘heparanome’ by synthetic chemistry for the first
time should thus allow us in the medium term to be able to
address cancer-related H/HS-protein interactions in a structure
specific manner.  This work is linked to cell and in vivo work in
the Anti-angiogenesis lab (Professor Gordon Jayson, Institute of
Cancer Sciences) and has been supported by several CRUK
grants (including the Development Committee), and most
recently by a MRC DPFS grant aimed at identification and early
preclinical development of an oligosaccharide lead drug.

The Laboratory for Bioanalytical Spectroscopy’s (Professor Roy
Goodacre) research interests are broadly within analytical
biotechnology and systems biology.  Professor Goodacre has over
18 years’ experience of advanced data analysis applied to

spectroscopic, mass spectrometric and metabolomics data; over
18 years’ experience in mass spectrometry (MS), and over eleven
years in vibrational spectroscopy.  Finally, he is a founding
director of the Metabolomics Society and director of the
Metabolic Profiling Forum, giving him a broad range of expertise
in both metabolomics and technology development for medicine
and biology.  Professor Goodacre collaborates on a range of
projects across the Faculty of Medical and Human Sciences.
Currently he is collaborating on a CRUK grant for technology
development for Metabolomics with Professor Tony Whetton, Dr
Fiona Blackhall (Institute of Cancer Sciences) and Professor
Caroline Dive (CRUK Manchester Institute) and dietary restriction
and breast cancer work with Dr Michelle Harvie and Professor
Tony Howell (Institute of Cancer Sciences) which focuses on
blood/urine metabolomics and gene array from breast tissue.
We also use metabolomics and imaging techniques to investigate
the effects of drug dosing in cervical carcinoma cells exposed to
Lopinavir with Drs Lynne and Ian Hampson (Institute of Cancer
Sciences).  Finally, with Professor Kaye Williams (Manchester
Pharmacy School) the lab is using systems biology and modelling
- in particular network biology on cancer cell lines with
anoxia/hypoxia and drugs.

Professor Douglas Kell and the Bioanalytical Science Group are
focused on the development and application of novel analytical
methods to the solution of complex biological problems using
systems biology.  Their systems biology approaches have been
used to investigate carrier-mediated pharmaceutical drug
transport.  This research will aid in the production of novel drugs
for cancer therapy by modelling possible drug interactions and
side effects using multiple effective drug targets, phenotypic
screening, and knowledge of cellular transporters.  Professor Kell
was also involved in an international collaborative project which
used systems biology to reconstruct the human metabolic
network and how it changes in cancer.  He has a long term
interest in the role of iron in degenerative and inflammatory
diseases and has recently demonstrated the role of iron in cancer
cell proliferation.

Dr Nicholas Lockyer’s group is developing time-of-flight
secondary ion mass spectrometry (ToF-SIMS) to study small
molecules within cancer cells, tissues and model systems.  The
approach allows surface chemical characterisation and imaging
(2D and 3D) with sub-cellular resolution.  Work to-date has
focused on the development of analytical strategies and proof-
of-concept using cell lines and tumour mimics to differentiate on
a chemical basis between phenotypes.  Recent successes include
development of a ToF-SIMS method which uses metabolic
profiling of multicellular tumour spheroids to determine the
localisation of metabolites with and without expression of the
hypoxia inducible protein HIF-1.  Their research is supported by
grants from the BBSRC, AICR and EPSRC.

The interface between nanotechnology and biological chemistry
promises to be an exciting area for future research.  Dr Simon
Webb’s group have developed magnetic nanoparticle-vesicle
assemblies (MNPVs) for the magnetically triggered delivery of
drugs to cells. MNPVs consist of 800 nm vesicles (liposomes)
containing stored drugs that are crosslinked by 10 nm
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superparamagnetic magnetic nanoparticles.  We use chemical
modification of the surface of nanoparticles and vesicles to
“glue” these components together, adding the unique magnetic
properties of nanoparticles to membranes of the vesicles.  In
particular the nanoparticles fulfil two critical roles: (a) they allow
magnetic separation of MNPVs and objects linked to them; (b)
they allow non-destructive release of the vesicle contents by a
400 kHz alternating magnetic field (AMF). 

Initial studies led to the development of thermally-sensitive
magnetic nanoparticle–vesicle assemblies that released an
encapsulated chemotherapy agent (methotrexate) upon
warming.  We then showed that magnetic nanoparticle–vesicle
assemblies embedded within a hydrogel extravesicular matrix
could release their contents in response to a remote magnetic
trigger, while magnetically patterning of MNPVs in hydrogels has
been shown to produce spatially controlled cell death in response
to a magnetic signal.  This research may lead to a novel method
for chemotherapy delivery with limited off-target effects.
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Introduction
The Faculty of Humanities is the biggest and most diverse
grouping of Humanities researchers and teachers in the UK, with
around 18,000 students.  Over 900 researchers, 1,000
postgraduate research students and 4,000 postgraduate taught
students are involved in research spanning 36 disciplines across
Arts, Languages, Social Sciences, Business and Management,
Law and Education.  The Faculty enjoys an outstanding
international reputation; our researchers deliver high quality,
exciting research with impact.  The results of the 2008 Research
Assessment Exercise confirmed our research standing and judged
that 62% of our Humanities academics were world leading or
internationally excellent.

We provide a world-leading environment and infrastructure and
a supportive research culture that stimulates intellectual enquiry
and the pursuit of research excellence, breaking new ground and
including interdisciplinary work.  This academic range and the
scale and structure of the faculty facilitate interdisciplinary
research collaboration across its seven schools from a strong
disciplinary base.

Outline of organisational structure 
The Faculty of Humanities is organised into 5 schools: the School
of Arts, Languages and Cultures, School of Environment,
Education and Development, Manchester Business School,
School of Law, and School of Social Sciences (Figure 12).
Manchester Business School is involved in research into health
services alongside the Faculty of Medicine and Human Sciences,
and the School of Social Science plays a lead role in the
University-wide MICRA (Manchester Interdisciplinary Centre for
Research on Ageing) which was initiated by the Faculty of
Humanities in collaboration with the Faculty of Medicine and
Human Sciences.  Their cancer-related research activities are
detailed below.

Priorities
Manchester Business School (within the Faculty of Humanities)
collaborates with the Faculty of Medical and Human Sciences
through the Institute of Health Sciences and the Manchester
Interdisciplinary Collaboration for Research on Ageing (MICRA).
We have a focus on improving health care management and in
collaboration with the University of Birmingham, Ashridge
Management College and Healthskills Ltd we provide a
comprehensive programme of education, training and
development for the NHS Management Training Scheme (MTS).
Staff within MBS research workforce and service delivery issues
within the NHS.  By improving organisational structure and
management with healthcare we aim to improve service to
patients and the general public.

Key Achievements
While the majority of our research examines the NHS as a whole,
a few of our team have a specific interest in improving cancer
services.  Their achievements are detailed below.

Professor Ruth Boaden is Professor of Service Operations
Management at Manchester Business School and Deputy
Director of the National Institute for Health Research (NIHR)
Collaboration for Leadership in Applied Health Research and
Care (CLAHRC) for Greater Manchester.  CLAHRC carries out and
implements evidence-based research in order to benefit the
people of Greater Manchester.  It is a collaboration of all ten
Primary Care Trusts and other NHS organisations in Greater
Manchester with The University of Manchester (including several
members from the Institute of Population Health, FMHS and has
£20 million of funding over five years.  Professor Boaden leads
the implementation programme which is focused on improving
care for patients with vascular disease.  Her research interests
cover a wide range of areas within health services management
and focus now on quality and improvement and the use of
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'industrial' methods within the NHS, as well as the
implementation of new approaches.  Her work has a focus on
knowledge transfer arising from high quality research, to ensure
that the findings are accessible and applicable to practice.  Past
research includes work concerned with HR management and
performance, electronic health records, re-engineering, operating
theatre management and scheduling, patient safety, the
management of emergency admissions, bed management and
chronic disease management.  She has published widely in these
areas as well as in the areas of implementation and quality
management.

Mr Alan Boyd’s research spans a wide range of topics, including
emergency and business continuity planning in healthcare,
service improvement in local authorities, health scrutiny,
regulation, clinical governance reviews, patient choice, cancer
services, young people missing from home, nurse manpower
planning and cervical cancer screening.  He has expertise in a
wide range of qualitative and quantitative research methods,
with particular expertise in literature review and evaluation
methodologies.  His work aims to improve service and quality in
health and local authority services with a focus on increasing
user involvement in service planning and development
(particularly cancer patients and public involvement in cancer
care services).  This work is closely intertwined with the Faculty of
Medicine and Human Sciences through collaborations with the
Centre for Health Informatics (see Institute of Population Health).

Professor Naomi Chambers’ teaching and research interests are
diverse and include leadership in healthcare, doctors in
management, primary care, commissioning practice, board
governance, action learning for personal development and
organisational change, and international comparisons in
healthcare.  In 2006-7 she was appointed as director of executive
education at Manchester Business School, and was elected
president for 2007-2010 of the European Health Management
Association, which is based in Brussels and represents over 200
academic and service delivery bodies across 35 countries.
Professor Chambers’ was non-executive director to Manchester
Mental Health and Social Care Trust in 2006- 2008 following
previous non-executive appointments to a health authority
(1996-2001) and to a PCT (2002-2005). Naomi took over as
head of health policy and management at MBS from 2008,
convenes the Revans Academy for Action Learning and Research
at MBS and was non-executive director for NHS North
Staffordshire (2009-2012).  Recently, she has led a research
programme into non-government hospices, which provide free
care to people with cancer and other illnesses.

Professor Louise Fitzgerald currently holds an appointment as
Visiting Professor at Manchester Business School, U.K. and she
works as the Academic Lead with the Greater Manchester
CLARHC (Collaboration for Leadership in Applied Health
Research and Care) in collaboration with our MAHSC partners
and members of staff from the Faculty of Medicine and Human
Sciences, where she is advising on the implementation of
improvements in the care of people with diabetes.  Her research
interests span the effective management of organizational
change in complex organizations, such as health care; the
diffusion of innovations into use and the spread and

sustainability of new, improved practices within and between
organizations; and issues of knowledge transfer and the
movement of tasks across professional boundaries.

Dr Gill Harvey is a Reader in Healthcare Management.  She has
a professional background in nursing and prior to taking up post
at MBS (in August 2003); she worked for nine years as the
Director of the Royal College of Nursing's Quality Improvement
Programme.  Within MBS, Dr Harvey's research interests
particularly focus on knowledge translation and utilisation and
facilitating improvement in health care.  Currently Dr Harvey
works as part of CLARHC, implementing findings from health-
based research into practice with the overriding aim of improving
patient care.

Professor Sue Llewellyn has an international reputation as a
leading researcher in financial and performance management
and organisational change, particularly within the health services.
She has published in elite international journals including
Accounting, Organizations and Society, Organisation Studies,
Accounting, Auditing and Accountability Journal and Journal of
Management Studies and is frequently invited to speak at
international conferences and academic seminars.  Currently, her
research is focusing on costing systems within the NHS,
particularly broad implementation of Patient Level Information
and Costing or "PLICS" for improved financial management.

Dr Anne McBride's main research interests are workforce
modernisation in the health service; public sector industrial
relations; gender relations at work; and trade union democracy.
Her work on the representation and participation of women
trade unionists has been published in the sole-authored book,
Gender Democracy in Trade Unions (2001); in Gender, Work and
Organization (2001) and in Redefining Public Sector Unionism
(Terry, 2000).  Within the healthcare sector, Dr McBride's work
on work-life balance issues in the NHS has been published in
Work, Employment and Society (2003) and an international
collection of flexible work arrangements (Zeytinoglu, 2002).
Recent findings from her research into HR policy within the NHS,
funded by the Department of Health Policy Research Programme,
are written up in Human Resource Management Journal,
Personnel Review, International Journal of Human Resource
Management.
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Dr Jillian McCarthy is an experienced academic who joined the
Health Management Group of Manchester Business School in
September 2012 having previously worked at Chester University
within the Faculty of Health and Social Care.  She is a registered
nurse with a background in community and palliative care and is
committed to enhancing patient experience through the
education of healthcare professionals.  Her research and teaching
interests lie in technology enhanced learning in healthcare
education, and leadership, management and patient experience
and she has presented and published in these areas.

Dr Nathan Proudlove is a senior lecturer in Operational
Research at Manchester Business School.  He has worked on
health management issues since the mid-1990s.  Nathan's
particular interests are operation management and flow issues
such as capacity and demand, forecasting, bed management,
and process improvement.  He has worked with many hospital
trusts and with the NHS Modernisation Agency, in particular
Intensive Support Teams, the Innovation and Knowledge Group,
and the Emergency Care Strategy Team.  He also has links with
the NHS in Wales and Northern Ireland. He has published in a
range of academic and practitioner journals in the healthcare
field, including the Health Service Journal, the International
Journal of Healthcare Technology and Management, the
Emergency Medicine Journal, the British Journal of Healthcare
Computing and Information Management, and the Journal of
Health Organisation and Management.  He has also contributed
guidance to the National Electronic Library for Health, and advice
on healthcare issues to the National Audit Office and Prime
Minister's Delivery Unit.  Dr Proudlove’s research interests include
individual and group decision support, and the application of
simulation, forecasting and other operational research methods.
His current research and consultancy concerns various
forecasting and monitoring initiatives for bed management and
bed capacity planning.  These have been commissioned by the
North West Executive of the NHS and the Winter Emergency
Services Team (WEST) of the Department of Health.  Dr
Proudlove is also contributing to the Department of Health's
Hospital Intelligence Project (HOIP).  He holds a grant from the
Greater Manchester NHS Chief Executives to examine the GM
Emergency Admissions Policy and bed management, and a
Teaching Company Scheme at North Manchester NHS Trust
improving bed and capacity management.

Professor Kieran Walshe is an expert in health policy and
management.  His particular interests are in quality and
performance assessment and improvement, the governance and
accountability of public services, and systems of regulation,
scrutiny and oversight.  His interests in quality and safety in
healthcare include clinical governance, quality measurement,
accreditation, adverse events and patient safety.  He also has a
longstanding interest in organisational failure and turnaround,
major service failures and their consequences, and the use of
public inquiries.  Professor Walshe was recently involved in the
MARQuIS (Methods of Assessing Response to Quality
Improvement Strategies) project-a part of the suite of research
projects intended to support policy established by the European
Commission through its Sixth Framework Programme (a
programme which determines key areas of focus for research
and development within Europe including cancer care and
research).
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