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FACULTY OF MEDICINE RESEARCH STRATEGY

The Faculty of Medicine is one of three Faculties in the University of Glasgow’s Biomedical Territory, which also includes the Faculties of Biological & Life Sciences, and Veterinary Medicine. The Biomedical Territory is home to more than 485 academic staff, including approximately 160 clinicians. The Territory’s research awards since 2001 have exceeded £638M, including investment of over £77M in new state-of-the-art capital infrastructure. This investment has also provided the highest quality learning environment for the 1286 new postgraduate research students that our staff have supervised since 2000.

The Faculty of Medicine provides an optimum environment to enable leading-edge, internationally-competitive research, and facilitate the rapid translation of laboratory-based research to the clinic and the wider population. In partnership with NHS Greater Glasgow and Clyde, we play a crucial role in understanding Glasgow’s and Scotland’s health and tackle health inequality.

The Faculty has three priority research areas: Cardiovascular, Cancer and Immunology. Additional research strengths are in Developmental Medicine & Other Clinical Subjects, Epidemiology and Public Health, Mental Health, Clinical Neurosciences, Dentistry and Nursing. The research strategy for these areas of research strength are described in the following pages:
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Cardiovascular Medicine

Cardiovascular research is a strategic priority for the University of Glasgow, led by the challenges and opportunities offered by the health problems of the West of Scotland. Our research is centred on fundamental investigations of molecular regulation of cardiovascular function and translation of these findings to clinical and epidemiological studies in carefully selected populations. It is underpinned by novel genomic and proteomic approaches; translational studies in animal models, and a substantial clinical research programme, embedded within our new Clinical Research Facilities. Our programmes address clinically important issues such as hypertension, metabolic syndrome, heart failure and stroke and have introduced new collaborations with mathematics, computing and engineering to allow us to develop better understanding of biological pathways, genetic epidemiology and cellular physiology in these disorders.

Our recent successes include the following:

· exploited large scale population collections, such as the MRC BRIGHT study, to identify candidate loci that contribute to cardiovascular morbidity and mortality

· made important advances in our understanding of vascular biology, with a focus on the regulation of endothelial function

· integrated our myocardial biology and electrophysiology programmes and developed important internal collaborations to ensure application of novel proteomic and gene transfer approaches to improve our understanding of altered physiology and disease mechanisms

· introduced successful collaboration with computing science and statistics to develop better understanding of biological pathways in disease, and to manage large scale datasets in relation to genetic and epidemiological analyses

· built on our reputation for clinical trial design and analysis to provide leadership for a wide range of keynote studies in cardiovascular disease.

· More detailed description of the programmes of research that support these achievements is given below. From this successful base, we will develop our research portfolio in the future by:

· recruitment of scientists trained in systems biology, computing, engineering and mathematics to develop research in cardiovascular science that will underpin existing cross disciplinary collaborations

· increasing the range and scope of our interaction with industrial and pharmaceutical partners in development of novel therapeutic approaches

· extending the range and scope of our clinical PhD programme to develop a new cadre of academic leaders within cardiovascular medicine

· developing international collaborations with key cardiovascular institutes including the NIH Intramural Programmes, Baker Cardiovascular Research Institute (Melbourne), Monash, Milan, Harvard and Columbia Universities. We will use this to promote international research opportunities for early career investigators.

Our new research awards total £99.3M and include £10.2M from three MRC and six BHF programme grants. Our research portfolios are supported by the Wellcome Trust, which provides £5.4M from the Cardiovascular Functional Genomics Initiative, European Union, Chief Scientist Office (Scotland) and a £3M capacity building award which includes a large component for support of cardiovascular studies. Since 2001 we have also invested heavily in infrastructure. In 2005 we commissioned the £15M BHF Glasgow Cardiovascular Research Centre (BHF GCRC), which incorporates a new Clinical Research Facility, as a focus for our clinical and basic cardiovascular research programmes.

Future Directions for Cardiovascular Research:
Cardiovascular research has very high priority within the biomedical territory of the University of Glasgow and maintenance of a sustainable, competitive environment to promote this is essential. Our plans to provide this include:

i) Recruitment and Retention of Research Active Staff: Successful recruitment and retention of research active staff who contribute to our portfolio of research is the key priority in enhancing our research profile. Our plans include an initiative to improve our imaging expertise by appointing two senior, internationally competitive experts in the application of imaging to cerebrovascular and cardiovascular disease. These appointments will be funded by resources released through Scottish and UK initiatives to enhance imaging capacity. We have secured future retention of several new academic appointees who were initially recruited using Fellowship and other funds, by proleptic commitment of University SHEFC support. Finally, our promotion policies are designed to favour future academic leaders with strong research portfolios.

Identification of new research talent is also important. We have described internal initiatives to support research fellows in early stages of their careers, such as new studentships for cross-disciplinary research; clinical fellowships to provide “start up” funding for promising new clinical researchers and active encouragement of cross-faculty working - these will be continued and intensified. This programme will integrate with other elements in Scotland to promote and protect clinical academic career development, including the Scottish Clinical Research Excellence Development Scheme and a proposal to develop new senior clinical lectureships among Scottish Medical Schools. We are prominent in developing these proposals and anticipate that cardiovascular research in Glasgow is strongly placed to exploit new research staffing initiatives.

ii) Clinical research facilities: The commissioning of the BHF Glasgow Cardiovascular Research Centre (BHF GCRC) marked a milestone in the strategic plan of the University. The next stage is to ensure that Clinical Research Facilities are expanded to ensure that translational research can be prosecuted efficiently over the next ten years - commissioning and development of dedicated research facilities is a vital part of our strategy to attract suitable clinical trials and population research studies. This will include a significant expansion of our imaging facilities with a focus on dedicated cardiac MRI. Our clinical research is closely integrated with NHS Greater Glasgow and Clyde and supported by a comprehensive strategy for cardiovascular medicine developed jointly by the University and the NHS. To this end, the University and NHS Greater Glasgow and Clyde signed a Concordat in 2006 to develop Glasgow Biomedicine to support clinical research in a coordinated manner. Revenue funding for our clinical research facilities, including support for research nurses and consumable costs, has been provided by the Chief Scientist Office and will ensure that translational cardiovascular research is able to develop as planned.

iii) Investments in Technology: Translational approaches using innovative new technologies (including small molecule, cell- and gene-based interventions) and identification of biomarkers for cardiovascular disorders are essential to our future plans. We will harness the power of proteomic and genomic approaches using investments made by the University in new technology that include commissioning of large platforms for genomics (Illumina and Affymetrix) and proteomics (Orbitrap). Other investments include the purchase of novel equipment for identification of corticosteroids using LCMS technology (programme support from MRC) and funding from both Medical and Biomedical faculties (£380k) to establish an advanced confocal microscopy facility in the BHF GCRC to facilitate advanced imaging techniques in the study of both cardiac and vascular function. We have installed a dedicated research CT scanner in the acute stroke unit in the Western Infirmary, and research 3T MR scanning, CT perfusion and angiography in the Institute for Neurological Sciences, complementing while our state-of-the-art 7T animal MR equipment. A clinical MRI (3T) system within the BHF GCRC CRF will support our vascular and cerebrovascular programmes.

We have already a strong track record of achievement in data management and analysis, but recognise that future research will require substantial investment in new technology and expertise to manage very large and complex amounts of information acquired from genomic, proteomic, and clinical studies. To ensure that we retain our leadership, together with colleagues from the Robertson Centre for Biostatistics we have developed the VOTES collaboration that utilises e-science technologies to support multicentre clinical and epidemiological studies.

iv) Future Research Integration: We recognise that future plans need to integrate activity more effectively across research themes with development of new, cross-disciplinary collaborations and associated technologies. We are actively promoting research with colleagues in engineering nanotechnology (in relation to myocardial biology), computing (pathway analysis in understanding complex biological systems) and mathematics (modelling of vascular structure and function). These developments are supported by the University, which has targeted funds specifically at such links.

Our expertise in trial design and execution allows us to collaborate effectively with pharmaceutical industry in early and late evaluation of new diagnostic and therapeutic agents in cardiovascular disease. In this regard, the close links that we have with the NHS and its research arm are vital. The Clinical Research Facility developments in Glasgow, supported by the CSO and UKCRC, facilitate patient recruitment to studies using well developed electronic linkage of patient records across primary and secondary care; we exploit this in the form of the Scottish Diabetes Research Network to identify patients for study recruitment; further development of this will occur in the next 5 years. We will continue to promote involvement of full time NHS staff who are research active in our clinical and translational research, as it is clear that recruitment and study of large populations of patients will only be possible with the enthusiastic involvement of practising clinicians in NHS facilities.

v) Industrial collaboration and enterprise: Our research must integrate with the national economy and contribute to the health and wealth of the nation. The University of Glasgow regards the transfer of knowledge and technology to society as a key strand of its research mission and in 2007 the University announced a strategic partnership with the intellectual property commercialisation company, IP Group plc, with the aim of improving the rate and success of spinout commercialisation of world class research. Within the Cardiovascular theme we are well placed to contribute to these aims. We have already described extensive links with pharmaceutical industry in design, performance and analysis of clinical trials. In addition, the Glasgow ECG analysis programme, which is used for up to 20M ECG interpretations annually, has resulted in an income of £2.5M since 2001. We will develop further collaborations with pharmaceutical industry, focussing on the key strengths we offer in phase 1 & 2 studies and in data management and analysis. This approach is illustrated by the Translational Medicine Research Initiative, a joint venture in Scotland between Wyeth and Scottish Enterprise and the four major Scottish Universities. Cardiovascular research in Glasgow is closely involved here; we have secured several grants (£1.42M) for studies on metabolic syndrome, lipid metabolism, renal and vascular pathophysiology. These arrangements offer prototypes for similar links with other partners.

We will also extend our plans to develop, where appropriate, commercial exploitation of our research output via spin out companies and patent applications. For example, the Cellartis ITI Stem Cell Programme that has support (£9M) to develop potential stem cell therapies.

Specific Research Plans

We will continue to prosecute research that addresses important clinical cardiovascular and cerebrovascular problems that affect our society, using a combination of basic and translational approaches. We will exploit the rich clinical material available in the West of Scotland, through the concordat with our NHS partner, to underpin focussed clinical studies, while maintaining the extensive network of international and national collaborations that allow us to extrapolate our research findings in large human cohorts. While the generic research headings that have been developed in the last 6 years will be maintained, we will increasingly develop interdisciplinary studies that use a variety of experimental approaches to integrate our research effort more effectively. These aims are actively promoted by the physical co-location of the critical mass of our research groups alongside a CRF in the BHF GCRC, and NHS plans to develop a new site in South Glasgow that will house all our clinical cerebrovascular research.

Genomics and Proteomics of Cardiovascular Disease: we will exploit the large populations available to us, including the MRC BRIGHT Study, UK Biobank, the Scottish Family Health Study and Midspan population. We will use genomic approaches with high throughput genotyping and genome-wide association to identify important determinants of cardiovascular risk and dysfunction. The recent recruitment of Professor Norbert Hübner, with his expertise in transcriptomic analysis and systems biology approaches, will greatly strengthen these genomic studies which will be allied to rapid development of proteomic investigation of biological material derived from the same populations to identify novel biomarkers. This new venture is supported directly by an award from the Scottish Funding Council (£2M). These approaches will be greatly facilitated by collaborations within Glasgow with colleagues in Computing that will allow us to describe complex pathway interactions in detail; again, the expertise of Hübner will markedly enhance this capacity. Our parallel programme of research that exploits animal models of cardiovascular risk, with gene targeting and novel delivery strategies to modify key phenotypes in target tissues, will complement and inform this research. A key aim of this part of our programme is to identify means of improving efficacy and safety of in vivo gene therapy. We will develop further our programme of research that investigate role of oxidative stress in vascular dysfunction which includes the use of these novel therapeutic approaches (e.g. vascular gene transfer).

Vascular Biology, Metabolism and Exercise Science: We will develop our studies of inflammatory mediators and their role in defining altered vascular biology. Our approach combines population investigation, with detailed physiological studies in human cohorts and focussed molecular and cellular studies in vascular derived tissues to clarify the nature of these links, and will be informed by the genomic and proteomic studies described above. We showed that increased production of adipocytokines leads to reduced availability of endothelial nitric oxide and we will explore the molecular basis of this to identify novel drug targets. Additional studies will focus on the link between socio-economic deprivation and vascular risk, supported by funding from the Scottish Executive, with close NHS collaboration. We will develop further internal cooperation; for example, our expertise in adrenal steroid biology will allow us to integrate studies on the role of corticosteroids in hypertension with mechanistic studies on heart failure and vascular biology. We will build on our existing links with Mathematics to understand relationships among vascular structure, remodelling and function, and disease outcomes. Additionally, the same imaging techniques that have been utilised to define myocardial function will be focussed more acutely to describe vascular phenotypes such as conduit vessel elasticity to improve our understanding of the genetic and environmental interactions that determine altered vascular risk. We will utilise our clinical facilities to obtain tissues that can then be studied ex vivo in order that the molecular and cellular origins of disease may be better understood.

Myocardial Biology and Electrophysiology: Our aim is to understand better the function of the myocyte in heart failure and the basis of arrhythmia in cardiac disease. We will study cardiac membrane potential and Ca2+ transients using optical mapping of fluorescent indicators, enabling investigation of the spatial heterogeneity of changes in cardiac electrophysiology and Ca2+ handling in hypertrophied myocardium. At the cellular level, established techniques of voltage clamping and fluorescent Ca2+ imaging in isolated myocytes have been extended to multicellular preparations by acquisition of two-photon confocal microscopy. We are developing adeno-associated viral technology to deliver genes to modify calcium handling in heart failure models. We will develop a translational approach; example that we will exploit is a recently initiated study of ECG microvolt T-wave alternans, which may be an important marker of risk of sudden cardiac death. We are studying this in isolated cardiac muscle preparations by optical voltage mapping, and in two large prospective cohort studies to assess its independent prognostic value against other risk markers in patients with heart failure or on dialysis. Internal collaborations will include investigation of the pathophysiological basis of anaemia in heart failure, identification of the mechanism of action of the hydralazine in human blood vessels, and investigation of the genetic determinants and prognostic importance of adrenal corticosteroids in patients with heart failure. Our work on atrial electrophysiology will focus on mechanisms of remodelling of human and rabbit atrial electrophysiology, Ca2+ homeostasis and altered gene expression by beta-blockade and ventricular dysfunction.

Cerebrovascular Disease: Our plans include strengthening the cross-thematic links with neuroscience. We will also continue development and leadership of clinical trials. For example, our combination of strong clinical and biostatistics expertise, access to extensive trial data and leadership roles in many large acute trials places the group at the forefront of stroke trial design and outcomes research. Present and future projects include an application for NIH-sponsored research in intracerebral haemorrhage (CLEAR Trial) and development of central scoring of digitally recorded Rankin assessments. Prevention work includes UK leadership of the MRC-funded VITATOPS trial, the industry-funded PERFORM trial, our integration of clinical pharmacology and imaging approaches studying cerebrovascular reactivity, genetics of lacunar stroke (with Markus (London]) and extension of epidemiology to therapeutics through urate suppression. We are helping to lead the SRN translational stroke research group and are developing novel MR imaging techniques such as BOLD imaging and carotid plaque morphology, for acute care and prevention respectively.

Clinical Trials and Epidemiology and Public Health: In order to develop the above basic science developments effectively, we have made substantial investment in epidemiological approaches to cardiovascular research within Glasgow and in our collaborations throughout the United Kingdom and internationally. Examples include the UK Biobank, where Glasgow is the largest Scottish centre for patient recruitment; the Scottish Family Health Study; the MRC BRIGHT Study. Our strategy here is strongly dependent upon bio-statistical approaches to utilise modern computing techniques and data handling to provide novel approaches that will improve our understandings of systems biology, and will provide an essential platform for the population studies that will be essential for the genomic, and proteomic studies described above. In this regard, we are principal investigators on a major MRC eScience initiative for grid-based applications to enhance clinical trails and data linkage. Trials expertise in the Robertson Centre, the new CRF and the NHS is being merged into a new West of Scotland Clinical Trials Unit.
Cancer Studies
A number of key developments over the past five years have resulted in the amalgamation of Cancer Studies at Glasgow University (GU) into a strong, interactive and collaborative unit covering a comprehensive range of cancer research from outstanding basic science to world-class clinical trials. This has been achieved through building on the excellence already in place, recruitment of leaders with a strong vision for the development of cancer research in the West of Scotland, considerable capital investment and the establishment of a true spirit of partnership and cooperation between the principal stakeholders. Through a coordinated programme of investment and partnership involving the University, NHS Greater Glasgow and Clyde, Cancer Research UK (CR-UK), the Leukaemia Research Fund (LRF) and the Scottish Government, the environment for cancer research in Glasgow has been radically changed by establishing the Glasgow Centre for Cancer Research (GCCR). This marks a critical milestone in the development of Glasgow as a major international centre for both cancer research and treatment, and has involved significant capital investment in new buildings and facilities (£162 Million) and a major recruitment programme of internationally recognised researchers, as detailed below.

Future university investments (£30 Million) and recruitments are planned to enhance translational research. In parallel we are working with (i) CR-UK on a major long term investment in drug discovery (ii) Scottish Enterprise to make the West of Scotland and its population base a focus for pharmaceutical and biotech investment in cancer and (iii) the NHS to increase our clinical trial activity through Glasgow Biomedicine (a partnership between the University and the NHS in Glasgow) and our new Cancer Trials Centre.

Rapid progress in the development of the Glasgow Centre for Cancer Research (GCCR) has been driven principally by the appointment of a number of key leaders. The GCCR is located on the Garscube and Gartnavel campuses and has recently completed the first phase of an ambitious building project to provide cutting edge research facilities to over 400 basic and clinical cancer researchers. The newly completed £15 Million Beatson Institute building, funded by CR-UK and GU with contributions from the Wolfson and Robertson Trusts, marks the beginning of an expansion of the basic research component of GCCR – underwritten by expanding core support from CR-UK. In a second phase, the University is renovating the laboratory space that previously housed the Beatson Institute staff to allow the relocation of University cancer researchers to the same site. In addition, it is committed to build a new Cancer Translational Research Centre. Further infrastructure expansion is planned, with £10 Million committed by CR-UK for an expansion of biological services and the provision of in vivo imaging facilities on the site (building work to start early in 2008). In parallel, the Scottish Government, which has identified cancer as a national priority for investment, has completed a £110 Million state-of-the-art cancer treatment centre, BWSCC. Located at the Gartnavel Campus, approximately 1 mile from the Garscube site, this development has enabled the consolidation of all non-surgical cancer care for the West of Scotland on one site, and has created the UK’s second largest cancer treatment centre. Integrated into this development are an impressive CR-UK supported Clinical Trials Centre and a £10 Million investment establishing the Paul O’Gorman Leukaemia Research Centre, which are described below (section C3).

Having established strong and comprehensive cancer research and cancer treatment in Glasgow, we are now driving forward with our strategy to build a world-class comprehensive cancer centre that will further promote the translation of basic research knowledge into patient benefit. The focus for future development encompasses a number of major projects. The first is the establishment of a CR-UK Drug Discovery Programme (DDP) to exploit both the basic biology strengths and the strong clinical interface within GCCR. Space and funding for this initiative are secure, and the recruitment of a Director of the DDP is well under way. This initiative will forge strong links between GCCR and the medicinal chemistry and formulation units of both Glasgow and Strathclyde Chemistry departments. A further agreed development to complete our vision is a new Translational Research Centre – a three-story building adjoining the existing building on the Garscube site, which will focus on clinically orientated organ-specific research. £9 Million has been secured from GU and government funds and a fundraising campaign is presently underway to raise an additional £10 Million, with an anticipated completion of the first phase of this building in 2010.

In parallel with the capital investment and growth of Cancer Studies in Glasgow has been the recruitment of a world-class team of researchers to deliver the vision. Comprehensive external reviews of staff resulted in some restructuring and the opportunity to attract a substantial number of new investigators. The research focus of GCCR has developed around four main themes: the regulation of cell growth and proliferation; the regulation of cell death and survival; the regulation of cell movement and invasion; and the regulation of gene expression. A number of senior investigators and early career researchers have been recruited to drive these programmes, including both basic and clinical research groups which are interwoven within our new, open plan laboratory space. We are continuing to recruit as GCCR expands, and have developed an excellent environment for the training of clinical and non-clinical cancer researchers. Our growing reputation is further enhanced by significant investment into the provision of state-of-the-art research facilities and equipment. Of particular note is the Beatson Advanced Imaging Resource, one of the most extensive and sophisticated fluorescence based imaging centres in Europe.

The close relationship and integration of GCCR and BWSCC has become manifest by the establishment of a steering group to take forward the West of Scotland Comprehensive Cancer Centre – co-chaired by the Directors of GCCR, BWSCC, the Cancer Division and the Dean of Medicine. This initiative will help to integrate basic and clinical cancer research to facilitate the movement of scientific discovery to patient benefit. It will also allow an excellent strategic overview of the entire cancer research landscape in the West of Scotland and provide a strong and coordinated voice for the cancer community – both specialists and patients – in the West of Scotland.

Clinical Research/Trials

Taken together, GCCR and BWSCC linkages provide us with outstanding infrastructure to turn basic science ideas into translational projects and then perform the large-scale clinical studies necessary to prove their worth. We have developed an outstanding bench–to-bedside research centre that integrates our strong basic and clinical science with a world-class Clinical Trials Centre. In concert with our programme of experimental therapeutics in genetically defined mouse models of cancer, we can provide a highly attractive environment for first-in-man trials of novel targeted therapeutic drugs. 
Our decision whether to become involved in a clinical trial is decided by our interest in the scientific question and its relevance and contribution to our overall research strategy. These decisions are taken through Clinical Trials Executive Committee (CTEC).

Impressively, around 15% of the 8,000 new patients seen each year at BWSCC benefit from participation in a clinical trial, and the close links between outstanding trials and outstanding research is the foundation on which Cancer Studies in Glasgow is built.

The clinical interface is represented on the Garscube campus by senior investigators and by a number of clinical fellows who also have clinical duties within BWSCC and related hospitals. Our Experimental Cancer Medicine Centre funded by CR-UK and the CSO supports patient identification and recruitment, biobanking, sample collection in clinical trials and integrative translational science projects running alongside our trials portfolio. Our analytical services unit conducts pharmacokinetic and pharmacodynamic studies to GCLP standards.

The CR-UK Clinical Trials Unit and Clinical Research Unit (together comprising the Clinical Trials Centre) based in BWSCC is the focus of clinical activities. This centre, opened in May 2007, serves 2.8 million people and is staffed by almost 50 oncologists, haematologists and palliative care physicians. It co-ordinates around 80 trials at any one time and around 1500 patients per annum enter trials, with NCRN and/or CR-UK support - 83% are non-commercial. In addition, it forms the hub for the West of Scotland Cancer Research Network (similar to NCRN in England – funded by CSO and Scottish Enterprise). The move of haemato-oncology into BWSCC has also allowed us to integrate haematological cancer trials into our portfolio. The Clinical Trials Unit made a strategic alliance with Information Services Division (ISD) in Edinburgh to form the only NCRI accredited trials unit in Scotland – known as CaCTUS (Cancer Clinical Trials Unit for Scotland). This virtual organisation has quickly become the nexus for all clinical investigators in cancer in Scotland. This enables us to develop and conduct large-scale studies with add-on translational and correlative science projects. The best example is the SCOT study in colorectal cancer which will enrol 9500 patients and will have several translational projects aiming to give more mechanistic insights into therapy outcomes for this common cancer.

The Paul O’Gorman Leukaemia Research Centre is a key element of our future strategy in Glasgow. It will bring together six clinical and non-clinical research groups and 30-40 research scientists. The research portfolio of the centre will have three linked components: basic research, pre-clinical research and clinical trials. The more fundamental research aspects of this grouping are underpinned and strengthened by collaborators working in GCCR. The Centre will lead clinical trials in Chronic Myeloid Leukaemia (CML) Scotland-wide.

Research Strategy and Capacity Building

The primary objectives over the next 5-10 years are to establish a West of Scotland Comprehensive Cancer Centre and to establish major programmes in collaboration with NHS Glasgow, GCCR and BWSCC. Posts have been identified, and direction will come from the joint strategy developed within GCCR.

During the past 6-7 years the Beatson Institute for Cancer Research and now GCCR has expanded and strengthened its basic research and is now focussing on a core number of defined strategic research themes with high relevance to cancer, notably:

· the regulation of cell growth and proliferation
· the regulation of cell death and survival
· the regulation of cell movement and invasion
· the regulation of gene expression
Key relationships are being maintained and strengthened with clinicians to enable translational research to take place, and collaboration with partners from the pharmaceutical industry is being encouraged. Research and Enterprise within the University and Glasgow BioMedicine (a joint NHS and University Board) support our commercial trials activity. GCCR is also closely involved with the Clinical Trials Unit and BWSCC, which further enhances GCCR’s ability to develop strong, interactive relationships between scientists and clinicians.

A research strategy has been developed which maps directly onto the strategic aims of our major funders – CR-UK and LRF. The strategy is simply stated:

· To recruit and develop cognate groups in specific focussed areas of cancer research (detailed below)

· To support and expand infrastructure for translational research – from laboratory to bedside and in the opposite direction as appropriate

· To bring haemato-oncology into the general cancer stream with targeted support for staff and trials infrastructure

· To further enhance clinical linkages with laboratory based groups through appointment of clinically qualified staff at both senior group leader level and more junior clinical fellowships

· To expand our major charities funding base and increase numbers of senior fellowships and clinician scientist fellowships to develop the next generation of cancer academics

To enable this, the following has been agreed for implementation:

· The Translational Research Centre (TRC) and the new Biological Sciences Facility will be completed by 2010, with recruitment of over 150 new staff over the next five years. A priority is to recruit a Director for the TRC. The university is committed through a process of re-allocation of resources and increased income to provide funding for both infrastructure and new posts in the TRC.

· We are actively recruiting new clinical and non-clinical leaders for Phase 1 and CR-UK has provided funding for a new team of 20 scientists in drug development.

· We have a phased recruitment programme of clinical and non-clinical team leaders, which will continue. Two new team leaders have been recruited from Birmingham, who will join us in 2008. 7 new team leaders will be recruited by 2011.

The table below summarises our planned expansion of new team leaders in Phase 1 of GCCR, funded by CR-UK and is a measure of the overall commitment to our future investment almost doubling the teams from 12 in 2001.

	Year
	Value
	No of PIs supported

	2008
	£11.3 M
	19

	2009
	£13.1 M
	19

	2010
	£14.7 M
	21

	2011
	£16.7 M
	23

	2012
	£18.5 M
	23


· The excellent new radiotherapy facilities include a further £8 Million investment in PET/CT and a Cyclotron Unit. The NHS is funding a Chair and Senior Lecturer in Radiation Oncology, which will link with laboratory work in Phase 1 and the TRC. This supports the investment in training clinical oncologists and the overall investment in training clinical researchers of the future by the University and our partners.

· A key to our future success will be by inclusive expansion of the GCCR, through our established collaborations with Veterinary Faculty, the development of Systems Biology in the Faculty of Biomedical and Life Sciences (C.4) and our strategic alliances (C.6).

· The Paul O’ Gorman LRC will be the focus of our efforts on stem cell research. Three new teams will be recruited through a coordinated strategy with our partners the LRF and Children with Leukaemia.

· Linking research data with clinical information and tissue from the BioBank will be critical to our laboratory translational research and clinical trials. We see the further development of pilot studies underway with the Centre for e-Science, linking National clinical follow up data with laboratory findings as key to these developments.

· Our collaborations with industry are important and we would see these expanding in the future, through individual collaborations and through formal agreements brokered by Scottish Enterprise as part of their strategy to bring pharmaceutical funding to Glasgow, particularly in cancer.

· The public in Glasgow and our Alumni have a long-term commitment to the University and its activities. We have therefore invested in three staff who are developing a legacy and fundraising programme to support our long term infrastructure needs in the Paul O’Gorman LRC and GCCR.
Infection and Immunology

Infection and Immunology is a high priority research theme in this University. The overarching strategic research objective of this theme is to conduct outstanding discovery work in the fields of inflammation biology and medicine that is internationally competitive and contributory to the development of new therapies. Together with our close colleagues in the Faculty of Biomedical and Life Sciences our specific research aims are 1) to generate new knowledge of fundamental aspects of the key themes of Immunology, Microbiology and Parasitology, and 2) to apply this knowledge to improve our understanding of the pathogenesis of chronic inflammatory and infectious diseases thus informing novel and improved approaches to their prevention and control. 

Infrastructure development 

Our strategy is built upon substantial recent infrastructure investment. The Glasgow Biomedical Research Centre (GBRC) became fully operational in February 2006 following an investment of £26M through the Joint Infrastructure Fund and researchers in the field of infection and immunology from both the Faculty of Medicine and the Faculty of Biomedical and Life Sciences are now co-located here. The GBRC was conceived as a centre of research excellence, designed to promote interdisciplinary research with leading scientists from the Faculties of Medicine, Veterinary Medicine, Biomedical & Life Sciences and Physical Sciences combining their expertise on problems of common interest. The GBRC operates with a simplified management structure with the research agenda being defined by the Director and a committee of research advisors drawn from across the main research themes. Recruitment policy is aligned with this agenda. The goal is to ensure the implementation of a coherent, flexible and responsive research strategy that is designed to maintain and build scientific excellence, contribute to the knowledge economy and ensure translational outputs for infectious diseases that will ultimately improve the health of the nation and contribute to the global health agenda. This facility is complemented by the Sir Henry Wellcome Functional Genomics Facility (SWFGF) which offers further access to state of the art genome and proteome analytic capability to address fundamental and applied research aims. 

In the next five years we will build on our success in establishing world-class research facilities in the GBRC and the SWFGF that have allowed us to bring together leaders in the field of Infection and Immunology and to provide them with state-of-the-art facilities for basic biomedical research that can be rapidly translated. We will seek to expand our collaborations with the main users of research, locally and nationally, the NHS, and with international organisations such as WHO. We will seek to expand our industrial collaborations with a focus on the development of novel therapeutics including antiparasite drugs, vaccines and diagnostics. We will continue to apply genomics and proteomics to basic and translational research and expand our growing expertise in systems biology with the further development of our metabolomics facility. 

Basic Science Strategy

The core basic science is of the highest quality exemplified in high impact publications and increasing grant income and numbers of research active scientists. Building on this platform of success, the major future basic research themes will include:

· Immune-modulation and in particular the identification and characterization of the structure and function of novel cytokines in infection and inflammatory diseases.

· Signal transduction with a focus on T and B cell development and function in health and disease (infections, asthma, and rheumatoid arthritis).

· Immune tolerance and its failure.

· The identification of microbial (bacterial and protozoal) therapeutic and vaccine targets.

· Animal models of infection and immunity and in particular the exploitation of a recently established C. difficile model.

· Multidisciplinary ‘systems biology’ approaches to understanding pathogen biology (SULSA).

· Structural biology of virulence and antibiotic resistance proteins.

· Vector-pathogen interactions with an emphasis on malaria parasites.

· Development of novel therapeutics including anti-parasite drugs, vaccines and diagnostics.

· Training of researchers in in vivo technologies (sustained by the prestigious recent IMB award to the University) 

These themes will be informed by, and in turn inform, parallel studies in physical and other basic sciences within the Faculty of Biomedical and Life Sciences and beyond. Moreover they will benefit from continued investment in necessary contemporary technology to ensure cutting edge and competitive output.

Translational Medicine Strategy

We have recently achieved remarkable integration of basic and clinical studies embracing the pathogenesis of chronic inflammatory disorders which has provided considerable added value in outcomes whether judged by funding stream or knowledge gained. Several basic molecular pathways elucidated by immune based scientists and clinicians in the University have been taken from laboratory discovery to clinical trials at phase II level and global practice has been informed as a result. The Faculty will build on this strong track record in translational medicine.

The core clinical disciplines prioritised for development are Rheumatology and Respiratory Medicine reflected in the appointment of senior clinical academic staff, and funding streams from disease associated providers and publication output in the relevant clinical literature.  The juxtaposition of the BHF Cardiovascular Centre represents an addition unprecedented opportunity. The translational medicine objectives for the Division are therefore:

· To expand the existing basic-to-clinical research portfolio in synovitis biology in the rheumatic diseases, with the initial focus upon rheumatoid and seronegative arthropathies (moving in medium term to encompass osteoarthritis). This will form the ‘Glasgow Musculoskeletal Research Programme’ that will consolidate the translational synovitis biology programme within the top 5 in Europe.

· To develop pathogenesis-related studies in pulmonary diseases with the major focus on asthma and allergy (moving in medium term to COPD / fibrosing conditions), to complement existing internationally recognised strength in clinical trial capabilities.

· To create a ‘Centre for Cardiovascular Inflammation Science’ that will cross 3Is and Cardiovascular Divisions to create a unique, integrated translational facility that is a leader in the UK and beyond.

These translational themes will feedback to the basic science in the Divisions and collaborative groups, and to each other across disease streams.

Long term vision

Inflammation science and medicine will be a flagship discipline in the University of Glasgow delivering internationally competitive research output elucidating the pathogenesis of common diseases of the musculoskeletal, respiratory and cardiovascular systems together with infectious diseases of global significance.  Such studies will directly impact clinical care through the provision of novel therapeutics and will influence the evolution of personalised medicine through enhanced activities in the diagnostic and prognostic biomarker fields, including at least the utilisation of novel imaging modalities, genomics, proteomics and metabolomics.

Developmental Medicine & Other Clinical Subjects

There are two themes of research in this area addressing issues of major clinical and public health and these are: 

Obesity and Disordered Metabolism
Biology and Pathology of Early Life
These themes incorporate the impact of disrupted metabolism on growth, development and vascular function and also reproductive and life trajectory biology.  To this end over the last six years research has been concentrated and developed, with twelve new academic posts together with expanded infrastructure; and a three-fold rise in new awards to over £19.5M. Recent major research achievements include: 

· Quantification of the childhood epidemic of obesity and characterisation of signal biometric features of adult obesity have changed international thinking and public health policy. 

· Determination of the health benefits and metabolism of key bioactive components of foods have promoted the consumption of specific foods and beverages that protect vascular health. 

· Identification of the genetic basis of six serious diseases points the way to new approaches to their detection, prevention and cure.

· Successful clinical trials evaluating novel treatments for disorders of women’s reproductive health.

Through adoption of this thematic research strategy, and powered by these developments, our researchers have led or participated in many national and international clinical trials, EU, NIH, Wellcome and research council, charity, NHS and industry funded research programmes, which have generated findings that have influenced clinical practice, public health recommendations and government and WHO policy. These involve research into the prevention and management of obesity; nutrition support in chronic and inflammatory disease; development of novel non-invasive methods to measure gut function and metabolism; monitoring infant feeding and growth; treatment of gastrointestinal disease and surgical management of groin hernia; and fetal screening and the impact of the maternal environment on offspring development, and lastly management of infertility, pregnancy and parturition. 

Focus of research within these themes takes advantage of, and addresses, the high prevalence and morbidity of chronic diseases, which have their origins in early life. Obesity, and chronic diseases associated with it, has rapidly come to challenge cardiovascular disease, cancer and mental health as the pre-eminent medical problem of the 21st century in all developed countries, and now also in those undergoing the ‘demographic health transition’. 

The high scientific quality and clinical relevance of published results arise from close collaboration between clinical and non-clinical researchers co-located on hospital sites. This is reflected in the broad spectrum of our published papers, ranging from publications in top impact factor scientific journals, such as Nature and Science, through international medical journals, including NEJM, JAMA, Lancet and BMJ and leading international journals of the relevant clinical specialties, which illustrate the broad scientific, clinical and public health relevance of our research. 

Based on the success of the strategy to focus and integrate research within these two themes - Obesity and Disordered Metabolism and Biology and Pathology of Early Life) - the next five years will consolidate and expand this translational programme of multidisciplinary research. Future research will exploit and integrate basic science within the expanding arenas of genomics, metabolomics, biometrics, with clinical epidemiology, clinical investigation and trials, with a particular focus on the impact of obesity, nutrigenomics, reproductive physiology and its importance as a basis of chronic diseases. This will be greatly enhanced by development of strong collaborations and ultimately by relocation and fusion of research groups in a new purpose-built academic bio-medical environment, with dedicated clinical research facilities and laboratories, embedded in one of the biggest acute medical centre in the UK, confirming Glasgow as a leading centre for research into obesity and the early origins of health and disease. 
The foundations of much adult health and the origins of many chronic diseases (e.g. obesity, diabetes, cardiovascular disease and cancer) are in early life and childhood. The research strategy of the Division of Developmental Medicine is to understand the genetic-environmental interactions which underpin the physiology of normal and disordered growth and development, how they impact on human biology and pathology throughout the lifecycle, and to translate and apply this knowledge to prevent, detect, and treat disease. 
Our highly successful research programme has been achieved by the integration of clinical and non-clinical researchers with expertise in physiological, clinical and basic science approaches, designed to elucidate the underlying developmental processes involved in the genesis, aetiology and consequences of obesity and related chronic diseases. These include molecular-genetic, whole-body, clinical and multi-centre trials and epidemiology; a focus on genotype-phenotype interactions in early life; and on mechanisms and pathways of disease, especially their impact on growth and development. Co-located within clinical settings adjacent to science laboratories and other biomedical research facilities, and making use of national and international collaborations and substantially strengthened infrastructure, Glasgow is now the home of one of the foremost teams of human nutrition and early life researchers in Europe. The objective of the next five years is to further develop our programme of translational research designed to tackle these public health problems, foremost amongst which is obesity, disordered metabolism and its related diseases throughout the life cycle. 
Specific research objectives within the Obesity and Disordered Metabolism theme: 

Obesity: Utilising the state-of-the art methodology for nutritional and activity assessment and detection of risk factors pioneered by this research group, future studies will make increased use of novel biomarkers, genetic screening and intervention studies, especially in early life and in populations undergoing the demographic transition. They will be directed towards establishing an evidence-base for the prevention of obesity, diabetes and CVD by lifestyle modification, increased physical activity, weight management and other dietary measures, and to understand the metabolism of food, energy and nutrients at whole body, organ, cellular and molecular levels. Studies will include: 

· New school-based RCTs in childhood, adult obesity prevention and treatment, using ‘continuous improvement methodology’ and randomised cluster control community based trials, including international collaborations (with Wellcome Africa Centre in South Africa, Human Nutrition Centre, Otago University New Zealand, and NIH), and continuation of ongoing ALSPAC and Gateshead Millennium cohorts. 

· Further development of new standardised methods of assessing weight gain, body composition and eating behaviour to explore early determinants of later obesity, the effectiveness of artificial feeding and nutritional rehabilitation in both affluent and resource poor settings. 

· Expansion of nutrigenomics with investigation of nutrient gene interactions and genetic determinants of metabolic and body weight response to changes in physical activity and diet, building on current work with BHF-funded project with CVD research group. 

· New FSA-funded programme for measurement of the impact of gender and pattern of physical activity on fitness, metabolism and weight management, and the effect of dietary manipulations on weight gain during smoking cessation. 

· Increased collaboration with Division of Community Based Sciences, (psychology, public health) to investigate risk factors and potential behaviour change strategies including the relations between sleep, diet and exercise, and between physical activity and cognitive development in children. 

Gut, Food and Metabolism: Future research will involve ongoing development and application of novel biochemical methods to measure food metabolites, exploit the non-invasive use of stable isotopes for metabolic studies, and leadership and partnership in national cohorts and European programmes. There will be a focus on nutrient requirements and supply to the growing child, the elderly, in chronic disease and in critical care. Building on new functional metabolomic, approaches will be applied to experimental and population studies. Research will inform the development of intervention strategies in the Obesity research group. Dietary and activity interventions will be refined and conducted in free-living healthy adults, children, and patients. Studies will include: 

· Development and application of new in vivo methods to quantify the nutritional benefits and contributions of colonic bacterial metabolism of non-digestible CHOs and other compounds including polyphenolics; and stable isotope probing of the gut microbiota to measure metabolic activity and diversity and thereby investigate aetiology of IBD and other GI diseases. 

· Investigation of the effects of high and low fat/carbohydrate diets, impact of carbohydrate/fat source, and glycaemic index, on biomarkers of chronic disease and inflammation, and on satiety hormone responses. 

· Investigation of the food matrix effects and other dietary constituents on the metabolism and absorption, and bioactivity of flavonoids and their metabolites and in vivo. 

· Evaluation of nutritional strategies in reversing the metabolic cost of chronic inflammation, and nutritional interventions to ameliorate muscle wasting and cachexia. 

Specific research objectives within the Biology and Pathology of Early Life theme:

Prenatal, Reproductive and Maternal Medicine: With consolidation of reproductive, maternity and fetal medicine services alongside research groups interested in metabolic medicine, cardiovascular disease, inflammation and haemostasis, future research with focus on the translation of newly understood basic biological mechanisms into therapeutic interventions, through clinical trials, and expansion of research into reproductive medicine and uterine physiology: 

· Characterisation of the maternal-fetal metabolic and immune dialogue of pregnancy and its impact on offspring using a combination of novel in-vitro and in-vivo models in partnership with the Divisions of Immunology, Infection and Inflammation and Cardiovascular Medicine. 
· New joint programme of research, with CVD research group, into vascular biology and its relationship with diseases of women both pregnant and non-pregnant
· Investigation of endothelial and reproductive biology throughout the menstrual cycle and during implantation. 

· Identification and evaluation of new markers, including maternal micronutrient status, of fetal development to differentiate between genetic and early environmental determinants of disease and disability. 

Child Health, Growth and Disease: Glasgow is in a unique position to investigate the genetic basis of common childhood diseases, because of its access to stable populations, a major children’s hospital, newborn screening programme and the new appointment of professor of molecular paediatrics. The establishment in Scotland of managed clinical networks, including Children’s Medicines Network, facilitates national clinical trials of the childhood population. Future studies will include: 

· Ongoing and new programme of studies of molecular basis and pathogenesis of complex genetic diseases, including atopy, IBD, JIA, using whole genome scanning and identification of genetic markers of risk, susceptibility and prognosis. 

· Clinical and basic science projects aimed at understanding and ameliorating the effects of chronic disease on skeletal growth, and national and EU collaborations (partner in new EUFP7) to develop internet-based virtual research environment to facilitate projects on disorders of sex development in Europe. 

· Multicentre studies of chronic rheumatic diseases of childhood, particularly uveitis in JIA, and development of the early use of statins to protect against CVD risk, and in the management of uveitis. 

· Development and application of randomised controlled trial methodologies to examine the effectiveness of complex interventions to improve health and wellbeing, and the epidemiology of childhood injuries, mortality and congenital anomalies. 

Many researchers within the four groups work closely together and there is overlap and interaction between staff, students and projects with other groups across the Biomedical Research territory. With the imminent consolidation of research groups on a single bio-medical site and building on the achievements summarised above, researchers within Developmental Medicine aim to be world-leaders in research into obesity and disordered metabolism, and in the biology and pathology of early life. 

Epidemiology and Public Health

The aim of our research programme is to improve population health and reduce health inequalities by informing policy and practice at the level of society, local communities and health care services. Our research is collaborative and involves staff from Public Health and Health Policy (PHHP), General Practice and Primary Care (GP/PC), the MRC Social and Public Health Sciences Unit (MRC SPHSU), all being part of the Division of Community Based Sciences, Faculty of Medicine. In addition, we work closely with staff from the Robertson Centre for Biostatistics, part of the Faculty of Information and Mathematical Sciences (FIMS), reflecting the strongly interdisciplinary approach that informs our research. 
Our research falls into two interdisciplinary themes: Health Improvement through Health Care Delivery, and Social and Community Health Improvement, the first of which has two distinct sub-themes. Both themes draw on a wide range of disciplines and methods, including epidemiology, statistics, informatics, health economics, psychology, sociology, geography, and anthropology. Our epidemiological research reflects a continued development of previous themes, while the trials work likewise has further expanded. Novel areas of activity in this submission include epidemiological use of Scotland’s exceptional national health data, a considerably strengthened health economics team, innovative research in primary care and in the field of evaluation of large-scale public health interventions. 
At the forefront of our research strategy are plans to consolidate the established strengths of the group, and to capitalise on our vibrant research community. The opportunities for inter-disciplinary working have never been greater, and we will maximise the range of skills that are now available within the group. 
We have been successful in recruiting both experienced researchers, and early career academics. It is important that we continue to succession plan, and in particular, plan actively to retain the early career researchers and other junior staff, securing on-going funding for them. We remain committed to fostering their career development through our established programme of mentorship e.g. a current health economics research fellow is working with colleagues at the University of Massachusetts to bring health economic thinking into the GRACE study, a large international study collecting information on short term outcomes for patients with Acute Coronary Syndromes. 
Collaborations across the Faculty, for example with Cardiovascular Sciences, Cancer Sciences and Psychological Medicine, have always been strong, and plans to sustain and develop these further are central to our strategic aims. Fresh links have been fruitful and have resulted in a number of new shared grants, such as the £3M MRC Short Course Oncology Trial. The Medical Faculty initiative with the Mailman School of Public Health, Columbia University, has resulted in academics at Glasgow University being invited to contribute to a  lecture series at Mailman, and planned future research exchanges. 
Public health collaborations have also been stimulated by two further developments. Firstly, the newly-established MRC-funded Scottish Collaboration for Public Health Research and Policy, (Director, John Frank), will extend our links and bring new alliances to public health research. Second, a bid to the Scottish Funding Council (SFC) is being made by the four Departments of Public Health in Scottish Medical Schools for a Scottish School of Public Health, to support a stronger, focused research basis and to develop public health researchers of the future. 
Seven principal investigators in primary care provide strong input to the Scottish School of Primary Care, while also collaborating with primary care researchers in Newcastle, Southampton, Liverpool and the English School of Primary Care.

Specific Research plans 
Theme A. Health Improvement through Health Care Delivery 
The group has access to a large number of high-quality routine databases and an ongoing programme of research based on these. In collaboration with ISD we are developing novel, complex record linkages which will enable us to collate routine health and related non-health data (e.g. education, health and environment) pan- Scotland to study the wider determinants of health, and to tailor and evaluate both preventative strategies and health care interventions. 

The Scottish Coronary Revascularisation Register, set up in 1996, collects detailed data prospectively on all procedures undertaken in Scotland. We now have data on over 100,000 interventions and, uniquely within the UK, have linkage to national routine data providing follow-up information on survival, adverse events and repeat procedures. We are currently leading an international collaboration with similar registries in Canada (Approach Registry) and the Mayo Clinic to study international variations in practice. 
The large group of economists and statisticians who now work together form a considerable resource within the University. An important goal is to consolidate early successful research partnerships, with the aim of developing a centre of excellence for health economic appraisal, and to capitalise on the considerable methodological expertise of the broader group. 
One route is through our commitment to apply our expertise to policy-relevant research. Variation in the results of cost-effectiveness across individuals is highly relevant to policy makers deciding on the scope of treatments to implement for different patient groups. Health Economists in Glasgow University are developing methodology in the area of risk prediction for cost-effectiveness analysis, working in risk prediction modelling for two diseases, cardiovascular disease with colleagues at Erasmus University, and chronic obstructive pulmonary disease (COPD) with colleagues at Universities of British Columbia and Kentucky. 
Stimulus to research in this theme will be added through a new research chair funded by the Scottish School of Primary Care. Its focus is on the delivery and organisation of primary care, leading with a flagship Scottish research programme on “Supporting people with multiple morbidity”. The new chair will link with expertise of colleagues with studies in cancer, cardiovascular disease, and mental health and will collaborate with centres across the UK, Ireland and Australia. 
The group will also develop related new research on anticipatory care, and has a leading role in the national evaluation (£1.05 million funding from NHS Health Scotland) of the Scottish Keep Well Project; the evaluation will consider the effectiveness of Keep Well in terms of the impact of engaging the population, and will inform the sustainability of the local model developed. 
Research on e-health  Primary Care investigators are collaborating with on  studies funded by the Department of Health Service Delivery and Organisation (SDO) Programme (£1.2M) and Primary Care investigators are also a multi-centre Scottish Funding Council (SFC) Award entitled “e-Health: Addressing e-Valuation, implEmentation and integratioN (HAVEN) in the development of a strategy for collaborative e-Health and the creation of an internationally recognised centre of excellence in e-Health implementation. 

The group will continue to capitalise on the Scottish Primary Care Research Network (SPCRN) as a base for funded clinical trials, health services research in primary care and a gateway for epidemiological studies, including the baseline study of Generation Scotland. 
Theme B. Social and Community Health Improvement 
Future strategy is focused upon two main strands of enquiry. The first is a continuation of our productive programme of research using our existing longitudinal cohort studies with a focus now on novel risk factors and their interaction with established risk factors. In particular, there is an increasing interest in the interaction between genetic risk factors and lifestyle. We have been able to undertake genotyping in a number of existing cohorts and are playing key roles in the establishment of two new, large population cohorts. 
Glasgow investigators are leading a £4M CSO funded project, the Scottish Family Health Study, recruiting 15,000 family members from the general population to identify new candidate genes for cardiovascular disease and mental health. University of Glasgow is the lead institution for UK Biobank in Scotland, funded by the MRC, Wellcome Trust, Department of Health and the Chief Scientist’s Office (CSO). Biobank has recruited 24,000 of the 500,000 people to be followed-up for 30 years to study the interaction of lifestyle, environment and genes in predisposing to common complex diseases of adulthood. These resources will be invaluable in studying the role of genetic predisposition in complex chronic diseases of adulthood. 
Secondly, we plan to extend our programme of evaluations of social and public health policies and interventions. Evaluation of large-scale community interventions is best achieved with ‘natural experiments’ and with our evaluation skills and the necessary networks we are now strategically placed to take up opportunities when they arise. A number of funded evaluation projects are already on-going, including GoWell, a multi-agency SE-funded prospective longitudinal, intervention study seeking to evaluate the health impacts of neighbourhood change. The project uses a range of social and psychological measures to assess the health impact of relocation, based upon the Glasgow City Council’s Housing Department plan to move certain populations across the city. We are also now involved in the evaluation of Healthy Respect 2, a school based demonstration project in Midlothian, and in a Department of Health funded school and community based intervention to reduce obesity in ethnic minority children in London. 
Responding to the policy drive to include economic evaluations with large scale interventions, an important strand of work concerns the economic appraisal of public health social interventions. We are currently leading the GoWell economic evaluation and have also been successful in obtaining Scottish Enterprise funding to explore the potential application of Sen’s capability framework to public health, a project which involves collaboration both nationally (Anand, Open University) and internationally (Shiell, University of Calgary, Canada). 
Further planned work will take forward our strategic aim to understand the implications of interaction between social and physical environment for population level health inequalities. This work will be developed by Glasgow University investigators with colleagues from the MRC SPHSU, Openspace, and other UK centres. We plan to particularly focus on increasing collaboration with colleagues in Europe (EU COST action E39 members, including Hartig (Uppsala University, Sweden) and Sjerp de Vries (Wageningen University, The Netherlands) where these agendas are advancing rapidly. Funding from NERC (Environment and Human Health programme), the Forestry Commission and Scottish Government will allow us to begin to pursue these plans. 


Mental Health

Our aims

We have two related aims within our overall programme of mental health research. 

First, we aim to improve understanding of psychological disorder. This is achieved through the systematic study of the predisposing, precipitating and perpetuating characteristics and processes. Central to our work is the recognition of the multifactorial nature of such developmental and maintaining factors, and so we adopt a bio-psycho-social-developmental framework. Our research expertise, in relation to this aim, therefore, ranges from neurophysiology and neuroimaging, through clinical, psychometric and observational approaches, to epidemiological study. 

Second, we aim to develop and test psychological and psychiatric treatments. This is achieved by identifying and evaluating the most effective cognitive, behavioural and informatic strategies, and determining the most reliable predictors of treatment response. Our research expertise in relation to this aim, therefore, extends to leading large scale multicentre randomised trials of psychosocial interventions. In particular, we evaluate cognitive behaviour therapy (CBT) interventions in both phase III (definitive) and phase IV (service implementation) trials. The former are explanatory in nature and guide understanding of what works and for whom; the latter inform cost-effective community and health services delivery methods.

Our means of delivering these aims

Our portfolio of mental health research builds upon the strategic direction outlined in our consecutive RAE2001 and RAE2008 returns. Thus, our Mental Health Research strategy is delivered by the two well established, and linked, programmes of Psychobiological Systems Research, and Psychosocial Systems Research. The programmes and their cognate themes represent the vertical research structure, with a range of investigative methodologies outlined above applied laterally across the themes. These methodologies are complemented by our laboratory facilities (described below) and our accessible population base in Glasgow and the West of Scotland. Our research is hosted administratively within the Section of Psychological Medicine.

The majority of our research awards are from the MRC, Chief Scientist Office: Scottish Government Health Department (CSO), Department of Health, London (DH), and Cancer Research UK, with a 250% growth in their value from 2001/2 to 2006/7. Infrastructure funding to the Sackler Institute of Psychobiological Research is provided by the Dr Mortimer and Theresa Sackler Foundation, and new funding sources, commencing 2008, include £1million from NIH and ESRC.

Our priorities for mental health research
· An estates plan for expanding both laboratory and academic staff accommodation.

· Collaboration and joint planning of research at cross-divisional (e.g. Division of Clinical Neuroscience) and inter-faculty (e.g. Department of Psychology, FIMS) levels.  
· Investing in early-career researchers and developing them to become successful Principal Investigators in their own right.

· Supporting and developing PhD students.

Psychobiological Systems Research

This programme comprises two major cognate themes. Research within the Behavioural and Experimental Medicine theme focuses upon aetiological, treatment and recovery processes in common mental disorders. In particular, we are interested in sleep disturbance and depression, both in psychiatric and medical populations. Research within the Clinical Neuropsychology theme focuses upon rehabilitation of cognitive and inter-personal functioning following traumatic brain injury (TBI), and in adjustment to and recovery from medical procedures such as anaesthesia. 

Research in both cognate themes is facilitated by a new research centre. The Sackler Institute of Psychobiological Research, which includes the University of Glasgow Sleep Centre, was established in 2005 with substantial investment of £1.5million from the Sackler Foundation. The Sleep Centre is a research-dedicated sleep laboratory with IP video-monitoring connections, to conduct polysomnographic and psychophysiologic assessment, using a variety of signal processing techniques including power spectral analysis. Equipment is available for home-monitoring sleep studies. The Sackler Insitute additionally has a dedicated neuropsychological assessment suite with computerised facilities, and access to psychiatric neuro-imaging resources including 3T MRI, radiopharmacy, MRS, SPECT, small-bore 7T MRI, and micro-SPECT. We also benefit from the Scotland-wide SFC-pooling initiative (SINAPSE), which is investing £1million in neuroimaging infrastructure in Glasgow, including studentships and support staff.
The above investment in research laboratory facilities and space for academic and researcher staff whose principal research is in psychobiology is at the Southern General Hospital. This is  consistent with the Division of Clinical Neurosciences strategy and the University Estates Plan which envisage a flagship centre of academic excellence as part of a new build scheme. An interim plan will ensure that this research work can continue to expand from its already strong base. 
Specific Research Plans in Behavioural and Experimental Medicine Research
Sleep research will continue with a dual emphasis on evaluation of treatment protocols, and experimental research concerning models and mechanisms. Substantial funding has been secured for the latter to further work on the ‘attention-intention-effort’ pathway (funded by NIH with collaborators at the University of Rochester, NY), and psychological factors in the transition between acute and chronic insomnia (ESRC). Large-scale applications are planned on insomnia treatment using complex CBT interventions, and the University of Glasgow Sleep Centre is leading a European insomnia research consortium. NH & MRC-funded studies on behavioural intervention for treatment-compliance for obstructive sleep apnoea will be extended in collaboration with the University of Sydney, and a Cotutelle Agreement has been signed between the universities of Glasgow and Sydney to support shared PhD research. The computerised cognitive probe tasks developed in Glasgow have attracted international interest, and collaborations are being developed (with John Hopkins University, UCSD, and University of Freiburg). This work will also interface with other methodologies, such as neuroimaging and eye-tracking, in collaboration with GU Department of Psychology to study selective attention processes in other domains. Thus we envisage an integration of neurocognitive, neurophysiological (EEG, qEEG, EOG), electromyographic and brain imaging techniques, whilst continuing to apply basic findings to clinical trials. We will develop much of this latter programme collaboratively with colleagues in Psychology who also have expertise in related methods including biological clock mechanisms, FERT and MEG methodologies. 

As part of a new internal collaboration we will integrate with this work a developing programme of research on the neurobiology of depression in the medically ill, with particular reference to cancer, rheumatoid arthritis and epilepsy. The sleep research group has an established programme of treatment studies on sleep disturbance in cancer, funded by CR-UK and NCRI, and in depression, with NHS R&D and NIH funding. For example, patients with cancer experience a host of behavioural alterations that include depression, fatigue, sleep disturbances, and cognitive dysfunction. These behavioural comorbidities are apparent throughout the process of diagnosis and treatment for cancer and can persist well into the survivorship period. There is a rich literature describing potential consequences of behavioural comorbidities in patients with cancer including impaired quality of life, reduced treatment adherence, and increased disease-related morbidity and mortality. Medical complications of cancer and its treatment such as anaemia, thyroid dysfunction, and the neurotoxicity of cancer chemotherapeutic agents account in part for these behavioural changes. Nevertheless, recent advances in the neurosciences and immunology/oncology have revealed novel insights into additional pathophysiologic mechanisms that may significantly contribute to the development of cancer-related behavioural changes. Special attention has been focused on immunologic processes, specifically activation of innate immune inflammatory responses and their regulation by neuroendocrine pathways, which, in turn, influence CNS functions including neurotransmitter metabolism, neuropeptide function, sleep-wake cycles, regional brain activity, and, ultimately, behaviour. Consequently, we will develop a programme of research utilizing the Sackler Institute facilities, in particular sleep neurophysiology and neuroimaging, to investigate the inter-relationships between sleep, affect, inflammation and the brain in patients with a range of tumour types. 

We will also extend research on treatment-response in depression (together with collaborators at Columbia University) using the SPECT ligand β-CIT to measure neurotransmitter functions and MRI to assess brain structure, when serotonin function is altered experimentally following gene knockout or drug treatment. With Scottish Medical Research-funding, we are developing ligands for the noradrenaline transporter and for inflammatory markers in the brain. CSO-funded investigation is planned on pre-clinical and clinical neuroimaging technologies measuring the effects of proinflammatory cytokines like TNFα on the availability of the serotonin transporter and, conversely, the effects of anti-TNFα treatment. With NHS R&D-funding, we have synthesised an imaging biomarker of neuronal nicotinic receptor function, and, crucially, shown it is not affected by SSRI administration, hence allowing studies without medication-withdrawal. With Wellcome-funding, we have developed and are conducting investigations with the “bubbles” fMRI paradigm for facial recognition. With Wyeth-funding, we are evaluating MR techniques as surrogate biomarkers of neurogenesis after antidepressant drug treatment. Work is progressing on the novel methodological approach of in-viva SPECT and MRI to investigate potential adaptations in monoaminergic systems after long-term anti-epileptic drug administration
Specific Research Plans in Clinical Neuropsychology Research
Research on understanding and treating the long-term effects of traumatic brain injury (TBI) will continue. With NIH-funding, the IMPACT study will be extended using merged TBI datasets to allow analysis that is establishing world-leading standards for trial design. Unique follow-up studies on head injury are investigating outcome 12 years later, and identification of hospital attenders at risk of developing persisting symptoms. With links in the UK (MRC Cognition and Brain Sciences Unit, Cambridge; University of St Andrews; Institute of Neurology London, University of Derby) and internationally (University of Sao Paulo; Moss Rehab, Philadelphia; University of Groningen), the neuropsychology research group are also engaged in research aimed at examining the effectiveness of interventions associated with the control of attention and the treatment of disorders of memory and executive functioning, including applications of cognitive prosthetic technology. These interventions include mindfulness training for head injury and for psychosis and goal management training for people with acquired brain injury. An important part of this work is concerned with identifying relationships between system breakdown, key ingredients in complex interventions and treatment success or failure. Functional neuroimaging is being used to examine the neural effect of psychological interventions for both cognitive and emotional disorders including post traumatic stress disorder to better understand their mechanism of action. Existing funding streams for this work include the CSO and the NHS National Institute for Health Research (Research for Patient Benefit programme). 

We will also use further CSO-funding to extend our study of intravenous anaesthesia effects upon paediatric cognition to include intra-operative CNS monitoring. With Scottish Executive-funding, the complex relationship between socio-economic deprivation, pro-inflammatory cytokines, and physical morbidity and, separately, cognitive impairment, is being investigated using MRI. The results will aid understanding biological factors in health and poor educational attainment in deprived groups, and provide a strong foundation for research into interventions to address inequalities. We will also explore the impact of deprivation on early life neurodevelopment in collaboration with researchers at Rockefeller University and Yale.

Strengths and Priorities of Psychobiological Systems Research

· Investigations of complex bio-psycho-social-developmental relationships in mental disorder that relate both to aetiology and treatment response 

· More  particularly, laboratory based studies of the psychobiology of sleep and depression

· Randomised trials of psychological interventions for insomnia, and for emotional and neuropsychological problems associated with brain injury

Psychosocial Systems Research
This programme focuses on psychosocial interventions and aetiologies, and human development. The two areas of psychosocial interventions, and development, have considerable internal as well as external collaboration and integration, bringing together differing expertise to answer key research questions.   

Large-scale self-help and cognitive behavioural therapy (CBT) based randomised controlled trials (RCTs) investigate behavioural, cognitive and social factors in psychosis, depression, and bulimia. Human developmental research uses RCTs, and observational studies, in antisocial and borderline personality disorders, and health problems associated with intellectual, social and emotional development. The strong affiliations of the Glasgow Institute for Psychosocial Interventions (GIPSI), and the Glasgow University Centre for Excellence in Developmental Disabilities (Glasgow UCEDD) bring benefits. GIPSI is a multidisciplinary grouping leading the “research into practice” agenda, with investigation and dissemination of evidence-based CBT practice. Research spans primary and secondary mental health care, using individual, group, and internet self-help CBT treatments. GIPSI has benefited from substantial NHS research investment, with research staff employed through NHS R&D. The Glasgow UCEDD operates the American model, and is networked internationally with other UCEDDs. Its interdisciplinary approach to high quality research of importance to people with intellectual disabilities is translated into practice and policy. The Glasgow UCEDD has also benefited from substantial NHS infrastructure funding.

Specific Research Plans in Psychosocial Systems
With HTA and CSO-funding, we are leading multi-centred RCTs investigating written and computer-based interventions in depression, life-skills, and eating disorders as part of stepped-care interventions. These include a Scottish government-funded £2.4million national roll-out of CBT training in self-help, and a £1.2million HTA-funded multi-centred study of CBT for treatment-resistant depression in primary care. Mentalisation and interpersonally-based approaches to recovery and affect-regulation in psychosis are being developed, leading to multi-centred experimental, treatment outcome, and therapeutic process research. With MRC and CSO-funding, our multi-centred RCTs on CBT-based approaches in psychosis and personality disorders continue, including the EDIE-2 RCT of CBT for young people at ultra-high risk of developing psychosis. We are developing CBT approaches for people with intellectual disabilities with emotional problems, and/or aggression, and with NHS R&D-funding, developing supported self-help approaches for depressive/anxiety symptoms in this population. Additionally, with further NHS R&D-funding, we are about to start to develop a behavioural activation intervention for adults with more severe intellectual disabilities who have depressive symptoms. Therapeutic interventions for obesity amongst adults with intellectual disabilities are also under development. Further studies will investigate fundamental psychological processes relevant to persons with intellectual disabilities, personality disorders, and psychosis, to develop more sophisticated psychological models e.g. trans-diagnostic processes of identity, development, and interpersonal functioning, and responses to interpersonal threat. We will develop psychological theory and therapy across personality disorders and psychosis encompassing the roles of attachment disorganisation, dissociation, and compromised mentalisation. 

Prospective cohort studies are investigating health trends, inequalities, and disadvantage amongst the population with intellectually disabilities, and causation and outcomes of mental ill-health to inform intervention trials, promote health, and influence policy. Studies have commenced on the contribution of NHS discrimination to health inequalities experienced by people with intellectual disabilities, and the impact of social exclusion on health knowledge. Work will continue on rare genetic syndromes such as Prader-Willi syndrome and Down syndrome. With CSO-funding, the diagnostic status, health costs and mental health functioning of adults with borderline personality disorder are being investigated over a 5 year period. Pilot work is progressing for an antenatal birth cohort study of early psychosocial development (in collaboration with Gothenburg University), providing opportunity to understand the development of disorders including autism and disruptive behavioural disorders. Reactive attachment disorder research will be extended, and autism in young persons investigated. Video-analysis of infants later diagnosed with neurodevelopmental disorders will identify early markers. Methods research includes the development of tools to investigate neurodevelopmental disorders, reactive attachment disorders in children, and in adults with intellectual disabilities, and health outcome tools for adults with intellectual disabilities.

Increasingly, this programme of research exploits synergistic strengths with the Psychobiological System programme e.g. work has commenced utilizing ligand-based brain scanning technologies to investigate the neurobiological mechanisms which link imprinted gene expression to risk of later psychopathology in adults with Prader-Willi syndrome, to complement our observational studies with this population.

Strengths and Priorities for Psychosocial Systems Research
· RCTs of psychosocial interventions for psychosis, eating disorders, depression, and developmental/ personality problems.

· Prospective cohort studies to improve the health of adults with intellectual disabilities, investigate the recovery and service engagement of persons with psychosis, and study childhood psychosocial development.

· Trans-diagnostic psychological processes leading to innovative psychological theory and practice.

Interface with the NHS

Both programmes have strong external collaborations, including the Departments of Health, NHS R&D, service-user and carer groups. Our research capitalises upon excellent links to clinical services for patient recruitment, from one of the largest regional conurbations of mental health resource centres and managed clinical networks in Western Europe. Resources include collaborations to access general medical practices and 58% of the Scottish population. NHS electronic information systems provide record-linkage to population data. Platforms to support longitudinal epidemiological research and sampling frames for therapeutic trials include a population-based cohort of adults with intellectual disabilities, the Nithsdale schizophrenia cohort, a cohort of adults with TBI, and an adolescent cohort. Additionally, NHS Greater Glasgow & Clyde has substantially invested in mental health academic infrastructure.


Clinical Neurosciences

Brain sciences at its broadest justifiably accounts for a significant proportion of the University research portfolio, represents the largest biomedical asset within the University, the largest UK health burden of the future, and is the pre-eminent research area destined for extensive resource allocation and development over the next decade. Research activity in Neurosciences is represented strongly across many divisions and research themes in all 3 faculties in the biomedical territory with substantial synergies and interactions covering fundamental cellular and molecular studies, models of disease pathogenesis and therapy development, through to clinical studies, psychology and mental health, epidemiology and trials. Research is underpinned by access to a wide range of advanced technologies, with a focus on provision of MR and SPECT imaging (animal and human), locally pioneered by, and embedded within the Division. Amongst the large number of staff in neurosciences, 8 Category A staff form the Division of Clinical Neurosciences within FoM. Research income and output per capita is high (£116K per academic per annum), 100% of staff being returned in RAE2008, and staff made key contributions to major infrastructure awards (e.g. JIF funding for the Glasgow Biomedical Research Centre (GBRC); SHEFC funding for the 7T small bore MRI Facility, the BBSRC funded Integrative Mammalian Biology Capacity Building Award, the MRC PhD studentship quota allocation under the Brain Imaging Consortium, alongside extensive programme, project, and commercial grant funding from research councils, charities and industry.
All divisional staff are also contributing to 2 of the other strategic priority areas set by the Faculty of Medicine: cardiovascular disease and immunology/infection biology and also work closely in areas that have major cross-faculty synergies (e.g. spinal cord biology, depression, trypanosomiasis) within the University. Divisional research themes cover clinical and experimental aspects of cerebrovascular disease, parasitic and viral infections of the nervous system, the immunology and cell biology of autoimmune demyelinating diseases (multiple sclerosis and Guillain Barré syndrome) and spinal cord injury. Links with Psychobiological Systems are also strong, currently centred on newly developed Sackler Institute for Psychobiological Research (SIPBR) embedded within the Institute of Neurological Sciences (INS) at the Southern General Hospital campus. 

To accommodate the scientific diversity within the Division to maximum benefit, divisional staff are currently distributed across 5 research sites that best facilitate their research activity through co-location with cognate groupings. Patient-oriented clinical research is embedded within the INS at SGH, neuroimmunological research within GBRC, experimental stroke and brain imaging research at Wellcome Surgical Institute, Garscube, glial cell biology within the CR-UK/Beatson labs, and parasitology and virology within units at the Veterinary School. In reflection of this diversity, divisional Cat A staff were most advantageously returned in RAE2008 in 3 Units: UoA14 (Biological Sciences), UoA1 (Cardiovascular), UoA16 (Veterinary Medicine) where we perceived individual strengths would be best showcased for panel assessments.
Ongoing research and future directions

Administrative organisation: The need for a Russell Group University with a strong tradition of internationally competitive neuroscience to present a modern cohesive neuroscience structure that supports its research and teaching community and fully propagates its assets to the outside world is clear. A major existing strength in neurosciences is the diverse breadth of expertise spanning all biomedical faculties within Glasgow. However, the fragmentation of neurosciences activity across administrative and geographical sites does not ideally serve the achievement of this coherence, both real and perceived, within the discipline. A major strategic objective is thus to strengthen ties between Clinical Neurosciences, basic neurosciences in FBLS, and psychology, psychiatry and mental health researchers, drawn from elements of the Faculties of Medicine, Veterinary Medicine and Biomedical and Life Sciences. Such a grouping will act as the focal point for developing the synergistic components of the neuroscience and relevant mental health agendas, and a vehicle for realising a neuroscience strategic plan in teaching and research across the University of Glasgow for the next decade.
Accommodation and administration: Clinical Neurosciences staff and other neuroscience researchers are currently split over several sites according to their research needs. A major strategy for the Division is to rationalise this into a 2 site model comprising:

a) Centre for Clinical Neurosciences (CCN), sited within the Institute of Neurological Sciences, Southern General Hospital Campus. Major clinical and academic developments on the SGH campus create an unprecedented opportunity for creation of a flagship neurosciences centre. The CCN will house clinical neuroscientists engaged in clinical and translational neurosciences. The CCN will sit alongside clinical psychologists and psychiatrists largely drawn from the Section of Psychological Medicine and engaged in patient-based research embracing the existing cross-divisional SIPBR, and clinical trialists and will share facilities where appropriate. Psychological Medicine and Psychology constituencies have already received laboratory space linked with relocation of key personnel to the INS in association with £1M start-up funding as part of the creation of the SIPBR. The CCN will be served by appropriate core facilities (eg. human imaging suites and a clinical research facility including infrastructure for both hospital based and community trials). The administrative structure of the CCN will be mapped out through inter-divisional discussion as the components parts coalesce over the next 2 years.
b) Glasgow Neuroscience Research Centre (GNRC) sited within the Gilmorehill West Medical Building (or other site), embracing a major component of Molecular, Cell and Systems Neuroscience to form a critical mass of coherent researchers. The Garscube MRI Facility and Wellcome Surgical Institute would be embedded within the centre. The GNRC will house the majority of laboratory-based neuroscientists, currently distributed through several faculties and divisions across the campus and would form the basis for cross-divisional development of common research areas and profiles. The centre will be served by appropriate core facilities (eg. microscopic imaging and electrophysiological suites). The joint strategic policy document for this is presented as a separate territorial item.

The accumulation of critical mass of scientists and clinicians within GNRC and CCN will allow for the concerted development of:

a) bids for major resources such as PhD clinical and basic studentship programmes (e.g. Wellcome Trust and MRC 4 year PhDs), infrastructure funds and Centre Grants, and will greatly enhance recruitment opportunities.

b) improvements in medical undergraduate and basic neuroscience teaching courses, including rationalisation of BSc Med Sci Neurosciences (FoM) and the modular 4 year undergraduate degree in Neurosciences (FBLS), and a new M Res or MSc (by research) in Neurosciences, that will act as forcing ground for recruitment into post-graduate research.

c) savings on administrative support and key infrastructures that are currently fragmented or duplicated across several sites.

d) presentation to the internal and outside world of a cohesive, integrated research and teaching neurosciences community held together by an administrative structure with financial resources and management power that will be highly attractive to inward investment.

Imaging hardware and infrastructure: MR (1.5 and 3.0 T systems), and multidetector CT for perfusion and vascular imaging are routinely used by Muir and colleagues at INS in acute stroke diagnosis, management and clinical research programmes. Additional imaging support for receptor imaging comes from SPECT scanning at INS. Clinical research programmes are including the use of PET-CT facilities recently opened at the Gartnavel site for non-acute patient studies. There is a recognised need to expand the capacity of clinical imaging systems with an aspiration to incorporate a combined PET-MRI facility within a clinical imaging facility. Current clinical studies cover a range of activities from development of novel imaging techniques (e.g. susceptibility-weighted oxygen utilisation imaging, carotid plaque “black blood” imaging), through observational studies evaluating imaging methodologies (e.g. TMRI funded multicentre biomarker study), to use as a biomarker in clinical trials, both locally developed and led (e.g. Stroke Association funded studies of hyperglycaemia management) and multicentre (e.g. biomarker substudies in clinical trials). The clinical facilities are complemented by a pre-clinical 7T small bore scanner (set up by Macrae & Condon, Clinical Physics) and micro-SPECT (set up by Dewar with Patterson & Wyper,Clinical Physics) housed in the 7T MRI Facility in  Garscube Estate. A case for a second 7T system, to meet the demand for in vivo imaging (across the 3 Biomedical Faculties) is currently under consideration by the Faculty. There is support for both clinical and small bore systems from Clinical Physics and Neuroradiology, but the increasing requirements of imaging studies have highlighted the need to expand the capacity for image analysis and expertise in sequence development and processing.

The 7T Small Bore MRI Facility became fully operational in October 2003 and in the intervening four years has participated in generating £6.2M of grant income for the University. Within the last year grants which include MRI have been obtained from the MRC (2 project grants and 2 MRC Capacity Building PhD  studentships), Wyeth TMRI  (2 grants), BHF (1 programme and 1 project grant), 1 BBSRC Fellowship  and a Scottish Enterprise Proof of Concept  grant generating £3.3M within the Faculty of Medicine's Clinical Neuroscience & CAMS Divisions and FBLS. This is emblematic of the accelerating demand for access to imaging and the need to plan for further facilities. Further expansion of pre-clinical MRI facilities will be sought under the guidance of the Glasgow Imaging Group. Extending capability for human brain imaging is also a major priority, in part supported by SFC-pooling initiative (SINAPSE), which has already dedicated £1M in neuroimaging infrastructure to Glasgow. Neurosciences will also be seeking support for appointment of one of the Sinapse Chairs in Imaging.

Cerebrovascular medicine: Stroke research within the Division, led by Muir (Clinical, INS) and Macrae (Pre-clinical, WSI and 7T MRI Facility, Garscube) is and will continue to be shaped by the availability of acute stroke imaging, particularly MRI, but also multidetector CT and PET. Present and future projects include investigating the pathophsyiology of hyperglycaemia in acute stroke using advanced brain imaging, application of brain imaging biomarkers to clinical trials, and UK leadership of trials investigating pharmacological and stem-cell based enhancement of stroke recovery (Muir)  In addition future research direction  will include development and management of novel brain imaging techniques for the study of the ischaemic penumbra (Muir and Macrae with Clinical Physics and Neuroradiology, INS)  and  the application of these and other advanced physiological brain imaging techniques to pre-clinical studies and acute stroke trials. The clinical stroke research programme is supported by involvement in the Stroke Research Network at UK and Scottish levels, particularly through the translational research and acute studies groups. Translational research protocols developed locally or with other UK centres (current collaborations with Cambridge, Manchester, Edinburgh, Aberdeen and Oxford) are the major focus of clinical research programmes. Additionally, the clinical service is among the leading European centres for acute stroke thrombolysis and has recently taken on a lead role for development in Scotland. 

The Division’s stroke research programme complements and supports those in other Divisions through close involvement with other researchers – e.g. clinical trials methodology development and large clinical trials (Lees, Ford, Weir), vascular pathophysiology (Walters), thrombolytic treatment evaluation (Lees, Walters), stroke recovery and acute physiological management (Langhorne). In addition there are collaborative studies with Clinical Psychology (anatomical basis for and therapy development in neglect syndromes, Harvey), psychological medicine (Cavanagh, biological basis of depression), Clinical Genetics (CADASIL), and cardiology (Hillis, right to left shunts in relation to stroke and migraine). A longterm collaboration on experimental stroke between Macrae and Dominiczak (CAMS) is destined to expand with funding for combination therapy and applications on viral vector-based therapy for stroke (Baker and Work, CAMS) 

Multiple sclerosis and allied demyelinating diseases: In recognition of the very high incidence of multiple sclerosis in Scotland, there is a national need to improve the treatment and clinical management of the disease. The recent strategic recruitment to the Division of Linington and Goodyear, sited in GBRC adjacent to immunology researchers, provides a clear opportunity for Glasgow to become a world centre for studying the role of B cell and antibody dependent effector mechanisms in disease development. Synergy with existing strengths in central and peripheral nervous system immunology (Guillain Barré syndrome, GBS) and glial biology is clear and an area for major development. Substantial research funding from the MS society is currently being sought that will form the basis for future bidding for an MRC or Wellcome Trust Centre on B cell biology in nervous system diseases. In addition the clinical centre at SGH has a major commitment to the management of MS and GBS that will form the conduits for translational research arising from fundamental studies.
Spinal cord injury: The presence in Glasgow of expertise in glial and spinal cord cell biology and physiology, tissue and mechanical engineering, alongside the Queen Elizabeth National Spinal Injuries Unit for Scotland (QENSIU, funded by The National Services Division) offers powerful and realistic opportunities for advancing this area of clinical neuroscience. Research in the Glial Cell Biology group aims to identify and develop treatment strategies which facilitate repair or compensatory re-organisation (plasticity) of the damaged spinal cord to usefully improve function after injury. Repair strategies focus on transplantation of a class of glia termed olfactory ensheathing cells (OECs). Ethical approval has been obtained to translate experimental findings with OECs to human cells in collaboration QENSIU. An award of £719k from SFC under the SRIF-3 initiative will fund the dedicated research space within the spinal injuries health care facility on the Southern General Hospital campus, providing a unique research environment embedded within the clinical service that will facilitate proposed translational research.
Brain infections: There are 2 areas within the Division that focus on the neuropathogenesis of CNS infections: (a) Viral infections of the nervous system, currently focused on herpesvirus infections (especially Varicella-Zoster virus (VZV) and (b) Trypanosomiasis infection (human African trypanosomiasis or sleeping sickness). Both of these areas (PK is group leader for both) have recently been consolidated at the Veterinary School campus on the Garscube Estate. Further significant expansion in both of these areas is planned and will build on the recent substantial funding in these areas from the MRC, Wellcome Trust and the CSO. The rationale for the Virology move is predicated on the planned consolidation of all academic Virology at the Veterinary School, and the rationale for the location of the trypanosomiasis group is both the close proximity of the 7T Small bore MRI facility and the high level, SAPO-approved containment facilities available in the Henry Wellcome building for trypanosomiasis research. It is anticipated that all of this work will continue to be carried out at the Veterinary School for the next 5 years at least. Specific research objectives include the development of predictive markers and improved therapies for post-herpetic neuralgia, and the development of improved treatment for late-stage sleeping sickness.
Imaging the biological bases of psychiatric disease: Collaborative studies on depression between Dewar, Cavanagh (Psychological Medicine) using both human and animal MR and SPECT imaging are being developed into a major divisional research theme. This includes investigation of the medically ill through collaboration with McInnes and Graham in Immunology. This provides opportunities for close contact with PSYRING with this group with all experimental scientists working in the area of psychiatric disease on the Gilmorehill site, and with psychiatry and mental health researchers at the SGH site.


Dentistry

The Dental School in Glasgow is an integral part of the Faculty of Medicine. In partnership with NHS Greater Glasgow & Clyde it plays a critical role in serving one of the largest dental patient bases in the UK, since half of Scotland’s population lies within our partner Health Board’s area. The Dental School therefore provides a crucial research and clinical focus to improve Scotland's dental health.
Research within the Dental School is undertaken within three research groups:

· Biotechnology & Craniofacial Sciences Group
· Community Oral Health Group
· Infection & Immunity Group

The Biotechnology & Craniofacial Sciences Group pursues multidisciplinary research that explores new diagnostic and treatment strategies to benefit patients with craniofacial malformations, as well as those who have suffered facial trauma or major cancer surgery. The research themes extend from bench to bedside, focusing on the interaction between biological and clinical sciences and recent technologies, as well as prevention of facial injuries.

The Community Oral Health Group focuses on health inequalities and receives substantial funding from the Scottish Government. Much of its work has informed recent national oral health policy, and there has been significant international interest in the targeted population-based health promotion programme developments and evaluations.

The Infection & Immunity Group pursues internationally recognised hypothesis-driven and health policy-led research. This is achieved from a blend of established and flourishing PhD researchers, trained both clinically and as scientists. The group has successfully advanced understanding of the complex microbial elements associated with both patients and the healthcare environment. Studies of microbial pathogenesishave provided the foundation for internationally competitive exploration

of the host-pathogen interface and molecular mechanisms of inflammation.
Future Research Plans:
Much of the recent research activity in the Biotechnology & Craniofacial Sciences Group has examined cutting edge technologies and new interventions at a largely laboratory and experimental level. Over the next five years it is envisaged that translation of these advances into clinical practice will be a major focus, supported by the planned, imminent appointment of two senior clinical academics in oral surgery. Many of the ongoing studies within the Community Oral Health section are, by their nature, long term epidemiological projects and the results of the public health interventions will continue to emerge over the next five years. The recent appointment of a senior epidemiologist will allow novel and complex analytical models for risk factor analysis to be developed using the extensive datasets that are being collected. University funding has also been made available to appoint an additional Senior Lecturer in Dental Public Health in early 2008 to support the work on risk factors associated with social deprivation. If additional funding became available, then support of research in special care dentistry, particularly in relation to the elderly, would be a priority. The Infection & Immunity section has identified microbial biofilms as a priority, in view of the potential for identifying evidence-based treatments and procedures relevant to clinical practice. This subject area is already supported by industrially-sponsored PhD studentships which commenced in October 2007. The recent appointments of two clinical academics with PhDs in immunology have strengthened significantly the ongoing joint research in cytokine biology with the Infection, Inflammation & Immunology Division of our Medical Faculty, which is viewed as a major area for development over the next five years.

Nursing

The overarching theme within Nursing & Health Care is research related to Acute and Chronic Health Challenges. The group aims to undertake high quality research which will make a significant and positive impact on patient care at national and international level. Translating research into clinical practice is integral to the research of the group and this is evident in the portfolio of research activity which is aligned to current national and international health priorities.
The research landscape of Nursing, Midwifery and Allied Health Professions (NMAHP) in the West of Scotland has seen radical change. Substantial investment (£3.2 million, Scottish Funding Council (SFC), Scottish Government Health Department (SGHD), plus £2 million from partner Universities, was awarded to ‘enhance the environment for NMAHP research through capacity building’. This investment resulted in ‘HealthQWest’ (www.healthqwest.org), an innovative research consortium. The University of Glasgow is one of the key partners within HealthQWest, together with Glasgow Caledonian University and the Universities of Strathclyde, Stirling and the West of Scotland and NHS-Scotland. HealthQWest’s aim is to maximise the benefits of increased academic critical mass and exploit the medical, scientific and technological strengths of the consortium for the benefit of people within the West of Scotland and beyond. The institutional commitment to substantial investment has provided the well-resourced and long-term infrastructure necessary for a productive, outward-facing research community.

Although historically research within the School has been Nursing based, recent appointments have expanded the research portfolio to include research undertaken by other groups of allied health professionals such as Physiotherapists and Occupational Therapists. This development shows a strengthening commitment to interdisciplinary research within the Division. In addition members of staff have built strategic research links with other members of the Medical Faculty, the University and beyond. The increasing research profile of Nursing & Health Care place us in a strong position to capitalise on the increasing number of opportunities for international research.

Within the research theme of Acute and Chronic Health Care Challenges are the following research areas;

The Neurological Nursing and Rehabilitation group focuses on stroke and multiple sclerosis. 

· The current programme of research in stroke includes AVERT: a randomised control trial of very early mobilisation in acute stroke and is a multi-centre, international study with the Scottish arm funded by Chest, Heart and Stroke Scotland; post stroke urinary incontinence; systematic reviews as a precursor to main studies; research students e.g. Research Fellow funded by the Chief Scientist Office, Scotland is examining ‘Non-pharmacological interventions for stroke’; Empowerment of patients in rehabilitation units funded by the Glasgow Stroke Managed Clinical Network; an annual  stroke research seminar series. Other projects under development involve working specifically with AHPs in post stroke rehabilitation and fatigue.

· In terms of Multiple Sclerosis projects have been undertaken to evaluate the effectiveness of rehabilitation programmes, including stretching and splinting, Functional Electrical Stimulation and Whole Body Vibration, on increasing the functional abilities of people with MS. Recent grant success from the MS Society and Chief Scientist Office means projects on the assessment and management of neuropathic pain and home exercise for those severely affected with MS will undertaken. 

Building on current local, national and international collaborations future research will continue to explore the patient experience, optimum assessment procedures and therapeutic management for people with both stroke and MS.

The Lymphoedema group has explored the extent and impact of lymphoedema and chronic oedema with superimposed lymphatic insufficiency and aims to inform the strategic development, implementation and evaluation of services. The group are now preparing proposals in relation to risk reduction in those treated for breast and other cancers, validation of assessment tools and technology and the impact of education.

The Cardiac Care group has recently been awarded a significant grant from the British Heart Foundation. The appointment of a BHF Lecturer, as part of this award, has facilitated a number of funded research projects such as Heart failure patients’ experience of hospitalisation (GCC-funded) and an Evaluation of nurse led community based hypertension service (GCC-funded). 

The Education group works with other Centres within the University to implement and evaluate uniprofessional and multiprofessional educational initiatives. Small projects have been undertaken such as a Numeracy educational package funded by NHS Education for Scotland (NES). A number of staff are actively involved in Educational Research in Health Care Scotland (ERiCHS), a national group led by nurse educators and researchers.

Future Research Plans

The Division has ambitious plans to further increase its research standing and to build on the commitment to improving patient and client care. Key targets have been set in relation to increasing externally funded research activity, to increase the number of postgraduate students, to raise the international profile of the Division and to work with the National Health Service to react positively to changes in political and socio-economic influences on health and health care delivery.
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