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University of Cambridge Strategy for Basic Biological and Biomedical Sciences 
within the Remit of the Wellcome Trust 

 
 
The current strategic research themes within the basic biological and biomedical sciences are:  
 

 Developmental Biology  

 Stem Cell Biology and Medicine  

 Structural and Cell Biology, and its application to Medicine  

 Genomics and its application to Medicine  

 Application of Physical Sciences and Mathematics to Biomedicine  

 Cancer  

 Neurosciences and Mental Health   

 Infection and Immunity  

 Systems Medicine: (of which three components are emphasised)  
- Metabolic and Related Diseases  

- Cardiovascular and Respiratory Disease  

- Reproductive Biology and Medicine  

 Population Sciences - Epidemiology & Public Health  
 
 
Further details are given below:  
 
1 Developmental Biology  
 
Developmental Biology underpins many areas of medical research, including stem cell biology, aging, 

neurodegeneration and cancer. Research in Cambridge in this area is distributed among a number of 

different departments with a particular focus in the Wellcome Trust/Cancer Research UK Gurdon 

Institute, which houses 20 research groups. Researchers in different departments are linked 

together by several School-wide and cross-School activities, including: weekly Cambridge 

Developmental Biology seminars, which bring together developmental biologists from all areas of 

the University and nearby Institutes, and the Wellcome Trust four year PhD programme in 

Developmental Biology, which spans the Gurdon Institute and four departments. Developmental 

Biology is becoming inter-disciplinary as more and more research is focused on the cell biological 

events that underlie developmental processes (in vivo cell biology), the effects of the mechanical 

properties of cells and tissues on morphogenesis, and the networks of genetic interactions that 

control cell fate decisions and differentiation. The University’s strategy is to support several 

initiatives that encourage collaborations between groups in the physical sciences and those in the 

Schools of Biological Sciences and Clinical Medicine to promote inter-disciplinary research in these 

areas and to develop the technological platforms that drive advances in developmental and cell 
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biology. These initiatives include: (i) the Physics of Living Matter programme, which organises 

regular seminars and an annual symposium that is attended by approximately equal numbers of 

physicists, mathematicians and biologists; (ii) the Cambridge Systems Biology Centre, which provides 

a focus for groups in different departments working on quantitative analysis of gene networks; (iii) 

the Cambridge Computational Biology Institute, which brings together groups using mathematical 

and computational methods to analyse and model biological processes; (iv) the Cambridge Advanced 

Imaging Centre (CAIC) that provides a platform for collaborations between physicists and biologists 

to develop new light microscopy approaches.  

 
2 Stem Cell Biology and Medicine  
 
Stem cell biology interfaces with research in cancer, cardiovascular science, developmental biology, 

immunology, neuroscience, functional genomics, and molecular and structural biology, and shares 

many approaches in common. Computational modelling is increasingly incorporated and interactions 

are developing with the physical sciences. The University is committed to building on these 

resources and strengths. It has prioritised this theme by making Stem Cell Biology and Medicine a 

Strategic Initiative, to provide strategic direction and cohesion for some 30 groups pursuing both 

basic and translational stem cell research. The Cambridge Stem Cell Initiative also benefits from 

multiple collaborations with groups at the CRUK-CRI, EBI and WTSI. The University is in the process 

of recruiting to a major new appointment in Stem Cell Medicine, and under its capital plan, is 

prioritising a new 8000m2 Stem Cell Institute on the Cambridge Biomedical Campus. Centre grant 

funding from the Wellcome Trust and MRC supports core technology platforms and resources, and a 

specialised PhD training programme. The renewal of Wellcome Trust Centre for Stem Cell Research 

and the Laboratory for Regenerative Medicine as a unified Centre for Stem Cell and Regenerative 

Medicine is currently under consideration, through a jointly agreed process, by the Trust and MRC.  

 
3 Structural and Cell Biology, and its application to Medicine  
 
Our strategy is to use a combination of structural and cell biology to translate the modern 

knowledge of genome sequences to an understanding of how proteins function in both healthy 

cells/organisms and in disease, thus enabling the development of novel therapeutic approaches. 

Cambridge has historic strengths in structural and cell biology, principally through work in the MRC-

LMB, with which many University research groups maintain strong links. Within the University there 

are two main locations for structural biology: the Department of Biochemistry and the CIMR. In 

these two locations, structural biology includes work on crystallographic theory, structural 

bioinformatics and multi-component protein assemblies, with emphasis on the development of new 

experimental and computational methodology. Additionally, work on structure-guided drug 

discovery contributes to the interdisciplinary Cambridge Molecular Therapeutics Programme aimed 

at developing inhibitors against clinically relevant targets in cancer and infectious disease. Cell 

biology occurs at several locations, with particular strengths in signalling (Pharmacology, 

Biochemistry, Pathology), cellular dynamics and physiology (Physiology, Development & 

Neuroscience, PDN), intra-cellular membrane traffic (CIMR) and developmental and cancer cell 

biology in the Gurdon Institute. The Cambridge Cell Biology seminar series organised by scientists in 

CIMR, MRC-LMB and Biochemistry regularly brings together cell biologists in Cambridge. To maintain 
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and develop the strengths in structural and cell biology, as well as those in genomics (see below), it 

is important to the University that the CIMR, which has as its major goal the determination and 

understanding of the molecular mechanisms of disease, is successful in its application for renewed 

Strategic Award funding and can be considered for Wellcome Trust Centre status.  

 
4 Genomics and its application to Medicine  
 
The University and its local collaborators at the WTSI, EBI, Babraham Institute, CRUK-CRI, MRC-LMB 

and MRC Units, together have unique and world class strengths in genomics research. University 

researchers are based at several locations including the Wellcome Trust Centre for Stem Cell 

Research, the Cambridge Institute for Medical Research (CIMR) (a part of which is the 

JDRF/Wellcome Trust Diabetes and Inflammation Laboratory), and the Institute for Metabolic 

Science (IMS). Research strengths in the University encompass genetic studies, high throughput 

sequencing, gene expression, epigenetics (including the Centre for Trophoblast Research that links 

epigenetics researchers in several departments including PDN with those at the Babraham Institute), 

genome and clinical informatics (including the Wellcome Trust PhD programme in Mathematical 

Genomics and Medicine at the University and WTSI; the Cambridge Computational Biology Institute; 

the Cambridge BioResource clinical informatics system and integration with the NHS Trust’s 

eHospital initiative). Most importantly, these activities are intensively integrated across the 

University and the hospitals in the context of the NIHR Cambridge Biomedical Research Centre and 

its major translational research themes, including obesity and diabetes, dementia and autoimmune 

disease that integrate with the appropriate NHS clinics and provide patient benefit. Overall, the 

University’s strategy is to translate the insights and approaches of modern genomics through to 

clinical practice with a focus on using genomic approaches to reveal disease mechanisms or 

pathways and their biomarkers. This will lead to next generation therapeutic development in which 

patients or subjects at risk are stratified by their molecular phenotypes or biomarkers in order to 

match the therapeutic to the disease status of each individual. This approach will greatly improve 

Phase 2 and Phase 3 trial success.  

 
5 Application of Physical Sciences and Mathematics to Biomedicine  
 
The Schools of Physical Sciences, Technology, Biological Sciences and Clinical Medicine are 

collaborating to accelerate the application of physical sciences, engineering, mathematics and 

computer science to the biological and biomedical sciences. The interactions are stimulated by rapid 

advances in platform technologies with associated accumulation of massive amounts of data and by 

the development of new technologies exemplified by imaging science and nanosensors. The 

University will continue to support joint appointments across Schools building upon successful 

examples of appointments in Medicinal Chemistry in the Clinical School and Dept of Chemistry in the 

School of Physical Sciences (Shankar Balasubramanian), and in Bioinformatics in Oncology and 

Applied Mathematics & Theoretical Physics (Simon Tavaré) who are both located in the CRUK-CRI. 

The newly-appointed Herchel-Smith Professor in the Physics of Medicine (Ben Simons), has close 

links with the Cambridge Stem Cell Initiative, and is currently developing a strategy for a virtual 

initiative in the Physics of Medicine to include research in basic biological and biomedical sciences 

across the Schools of Physical Science, Biological Sciences and Clinical Medicine. Other 
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internationally-leading research groups that hold substantial grants from the Trust include Chemistry 

(Chris Abell, Jane Clark, Chris Dobson) and Engineering (Daniel Wolpert and WT New Investigator, 

Mate Lengye). Our strategy, which will have priority for the ISSF, is to continue to strengthen 

reciprocal interactions with experimenters and theoreticians from the physical sciences, engineering 

and mathematics working alongside biological and biomedical scientists and clinicians. We also 

intend to strengthen interactions with the Isaac Newton Institute for Mathematical Sciences a 

national and international visitor research institute located in Cambridge to run research 

programmes on selected themes in mathematical sciences with applications in biological and 

biomedical science.  

 
6 Cancer  
 
Basic clinical cancer research in Cambridge has undergone substantial development in the past ten 

years. The aim is to bring the science of Cambridge to bear on improvements in detection, treatment 

and prevention. Three new research laboratories on the Biomedical Campus have a cancer focus: 

Strangeways Research Laboratories (genetic epidemiology and public health:1997); the Hutchison-

MRC Research Centre, which is shared 50:50 by the MRC and the University (2001); and the CRUK-

CRI (2007). Research on the basic biology of cancer remains a primary focus of the Gurdon Institute 

and has been additionally strengthened by significant investment in the Dept Biochemistry to 

support the appointment of Gerard Evan to the William Dunn Professorship of Biochemistry. 

Together with the Cancer Division in the hospital, these developments form the nucleus of a virtual 

Cambridge Cancer Centre that includes 300 active members from the hospital, from biological and 

physical sciences within the University, from WTSI and from local biotech companies. The Cancer 

Centre provides cross-disciplinary pump-priming grants, an annual symposium, cross-departmental 

postdoc days, and is the platform for the recent designation of ‘Cancer’ as a University cross-

disciplinary Strategic Initiative. Examples of active cross-disciplinary themes in basic science with 

translational application include computational biology, molecular imaging, and chemical biology.  

 
7 Neurosciences and Mental Health  
 
A Strategic Initiative, Cambridge Neuroscience, was established in 2007 to connect multidisciplinary 

neuroscience research and teaching across the University and affiliated Institutes, including the MRC 

Cognition and Brain Sciences Unit and the Division of Neurobiology in the MRC LMB under 5 themes 

- Systems and Computational , Developmental, Cellular and Molecular, Cognitive and Behavioural 

and Clinical (including Veterinary). The Strategic Initiative serves to facilitate collaborations across 

Cambridge and with multinational and local companies including GlaxoSmithKline, Microsoft and 

Toshiba (see http://www.neuroscience.cam.ac.uk/research/cameos/ for examples). The Behavioural 

and Clinical Neuroscience Institute (BCNI; Director Trevor Robbins, Experimental Psychology, with Ed 

Bullmore, Psychiatry, as Clinical Director) is jointly funded by the Wellcome Trust and MRC through a 

single review process (held in 2010). The clinical component of the BCNI, through its focus on 

functional brain imaging, bridges the fields of human behavioural control and mental health. Much 

neuroscience research underpins translation in to clinical trials and application in clinical 

neuroscience and psychiatry, including NIHR-funded work in the NHS partnership. A recent strategic 

award - the ‘Mental Health and Neuroscience Network’ - is a partnership between Psychiatry and 
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University College London, to map structure/function in the developing brain. These neuroscience 

interests are physically dispersed and there are plans to group related thematic areas. The Herchel 

Smith Building for Brain and Mind Sciences on the Biomedical Campus has been refurbished to bring 

together interests in Cognitive Neuroscience (in the BCNI, Depts. of Clinical Neurosciences and 

Psychiatry and the MRC Cognition and Brain Sciences Unit). A new unified Dept of Psychology is 

being created in the School of Biological Sciences with the physical transfer of the Centre for 

Educational Neuroscience (led by Usha Goswami) into the Dept of Experimental Psychology, and 

advanced plans to integrate this with the Dept. of Social and Developmental Psychology. Strong links 

will be maintained with the School of Clinical Medicine and the MRC Cognition and Brain Sciences 

Unit. A longer term strategic plan is for a new Institute of Neurosciences on the Biomedical Campus 

bringing all the BCNI and clinical departments together: the intention would be to co-locate this with 

the rebuilt hospital neurosciences service, and this plan is thus dependent on NHS capital planning.  

 
8 Infection and Immunity  
 
Infection-related research is linked through a Strategic Initiative, Cambridge Infectious Diseases: this 

connects research across Biological Sciences (particularly in Pathology, the Vet School and Zoology) 

and Clinical Medicine including the JDRF/Wellcome Trust Diabetes and Inflammation Laboratory. The 

theme encompasses research in basic biology on bacteria, viruses and eukaryotic pathogens to 

resistance and immunity to infection, drug discovery and vaccinology, and epidemiology and 

mathematical modelling. Immunology research is linked through a Strategic Network, Cambridge 

Immunology. This connects basic research in molecular and structural immunology, 

immunogenetics, innate immunity, cellular immunity and immune regulation with applied research 

on immunity and host defences, autoimmunity and inflammation, and clinical and translational 

immunology. The strategic aim is to develop infection and immunity within the University through 

related research with partners. This includes: (i) the WTSI, through links between Infection and the 

pathogen genomics programme, and Immunity and the mouse knockout and phenotyping 

programme; (ii) the MRC where the University module in LMB2 will be devoted to immunity, linking 

cognate work, including innate resistance factors; and (iii) for applied infection work, the HPA, who 

jointly fund a Professorship in Clinical Microbiology. The theme is being supported and strengthened 

by the recent appointment of Geoff Smith to the Chair of Pathology and four Professorships to be 

appointed in the next year (Immunology, Virology, Molecular Parasitology and Experimental 

Medicine).  

 
9 Systems Medicine - Genetic, Cellular and Physiological Mechanisms of Chronic Disease  
 

(i) Metabolic and Related Diseases  
 

Obesity and related metabolic disease is a major strategic priority and is based in the Institute of 

Metabolic Science (IMS), which contains the University Metabolic Research Laboratories (directed by 

Steve O’Rahilly, WT Senior Investigator) and the MRC Epidemiology Unit. The IMS is an 

internationally leading Institute focused on understanding the causes and adverse health 

consequences of obesity and translating such new knowledge into novel and effective approaches to 

prevention and therapy of metabolic disease. The Wellcome Trust and the MRC have agreed in 

principle to establish, in partnership with the University, a new MRC University Unit in Metabolic 
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Disease in a broader Wellcome Institute of Metabolic Science to be co-directed by Steve O’Rahilly 

and Nick Wareham – a joint review process towards this end is in train. (A copy of the proposal has 

been forwarded to the Trust.) A major new initiative will link the IMS with the WTSI in the analysis of 

murine models of metabolic disease, combining WTSI expertise in the large scale generation of 

targeted murine genetic models with the IMS expertise in sophisticated metabolic phenotyping. The 

University has approved a Strategic Network, the ‘Cambridge Metabolic Network’, to enhance 

collaboration between researchers from Cambridge and the surrounding areas. The IMS will also 

build on its scientific relationships with the MRC Human Nutrition Research, especially in the areas 

of analytic technologies (lipidomics. metabolomics, stable isotope technologies) and nutritional 

science.  

 
(ii) Cardiovascular and Respiratory Disease  

 
Cardiovascular and Respiratory research in Cambridge is based in multiple Departments, and also 

comprises work in MRC Centres (Stem Cell Biology and Medicine, Obesity and Related Metabolic 

Disorders), MRC Units (Epidemiology, Biostatistics) and the WTSI and Babraham Institute. There are 

collaborations involving the Gurdon Institute, the Departments of Genetics, Physics, Applied 

Mathematics and Engineering, and NHS partners. Much of the research is interdependent with work 

in the metabolic, stem cell and epidemiology fields and funding for those (much of it from the Trust) 

thus impacts on cardiovascular research.  

The Cambridge Cardiorespiratory Research Institute (CCRI), which already has outline planning 

permission, will be constructed in association with the building of the new Papworth Hospital on the 

Biomedical Campus, to which it will be physically linked. This will allow co-location of cardiovascular 

researchers from a number of these institutes along research themes, integrating basic, clinical and 

population sciences, with 40% of laboratory space for new investigators.  

The major funding of specific cardiovascular research comes from the British Heart Foundation 

(BHF): there are currently three BHF Professorships in the University, with a fourth (in the stem cell 

area) just awarded. The intention is to approach the BHF for capital funding for the new CCRI.  

 
(iii) Reproductive Biology and Medicine  

 
Fundamental research in reproductive biology is centred on germ cell developmental biology, 

epigenetics and mammalian development. There are strong interactions within PDN (with a recent 

WT Senior Investigator Award to Ann Ferguson Smith for research on genomic imprinting), the 

Gurdon Institute and Stem Cell Centre. There is a major research interest in mammalian 

development and materno-foetal interactions, with emphasis on the role of genomic imprinting and 

environmental signals in programming intrauterine development. These studies have implications 

for pre-eclampsia, intrauterine growth retardation and the early life origins of adult disease and link 

with clinical programmes in pregnancy in these areas. The Centre for Trophoblast Research 

(established in 2007, directed by Graham Burton) has the broad aim of improving early diagnosis of 

placentally-related complications and devising novel therapeutic interventions, and integrates basic 

and clinical scientists, including from the Babraham Institute (wolf Reik, WT Senior Investigator). The 

endowment supports a creative programme of ‘next-generation fellowships’, designed to attract 
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future applicants for senior research fellowships, as well as well-supported studentships. The main 

strategic issue is to develop the integrated programme including the training programme for 

graduate students and early career research fellows across institutes and departments.  

 
10 Population Sciences - Epidemiology & Public Health  
 
The major strategic research themes include: (i) identifying and analysing the effects of genetic and 

lifestyle factors on the risk of cardiovascular disease, of genetic variants that predispose to common 

cancers and their relevance for population screening, and of normal and abnormal cognitive ageing 

and determinants of dementia; (ii) the prevention of chronic disease and its consequences through 

studies of behavioural change and randomised community-based trials (in the division of Primary 

Care); (iii) Health Services Research, in collaboration with RAND Europe, to establish a new 

programme focusing on quality of care; (iv) Health policy, where the new Behaviour and Health 

Policy Research Unit (funded by the DoH), focuses on behavioural risk factors for chronic diseases 

and their modification. The main presence in infectious disease epidemiology is in the Vet School, 

and this links with work on infectious disease modelling and dynamics in Zoology (the Centre for 

Pathogen Evolution) and Applied Mathematics, with additional applied research in parasitology 

through the THRiVE programme in Pathology.  

 
The Cambridge Institute of Public Health (CIPH) is a strategic partnership of the University 

Department of Public Health and Primary Care with the NHS and MRC Units (in Epidemiology, 

Biostatistics and Human Nutrition Research), which promotes and enables interaction and 

collaboration between population scientists and practice. CIPH hosts CEDAR (Centre for Diet and 

Activity Research), a UK Clinical Research Collaboration (UKCRC) Centre of Excellence in Public 

Health Research. There are increasing links with the WTSI in genetic epidemiological studies. The 

intention is to establish Public Health as a Strategic Initiative, to promote relevant interdisciplinary 

interactions including the Social Sciences. 


