RESEARCH COOPERATION PROGRAMME ON THE VIIKKI CAMPUS

PURPOSE

The programme aims to increase multidisciplinary and interdisciplinary research cooperation, as well as research support activities, on the Viikki campus. Cooperation encompasses basic research, applied research and collaboration with businesses. The goal of increased cooperation is to promote the high-quality research carried out on the campus, enable new types of research and enhance resource use.

CONCEPT

The Viikki multidisciplinary campus promotes the health and well-being of humans and animals, advances the sustainable use of natural resources and fosters the preservation of biodiversity. All research work complies with the values that the research participants and cooperation parties spell out in their strategies. The Viikki campus constitutes Finland’s biggest and internationally best known cluster of research activities, teaching and authority supervision in the field of biosciences and environmental sciences. The campus’s research is characterised by its high quality, wide scope and multidisciplinary nature. Research topics include molecular structure and functions, the biology of organisms and basic research in ecosystems, as well as research in applied fields, such as biotechnology, veterinary medicine, pharmacy, food sciences and the sustainable use of natural resources. The sizable concentration of biosciences and economics also makes Viikki unique in its field. All this gives the campus a strong continuum from leading-edge, international basic research to applied sciences and further to business collaboration, commercial applications and authority supervision.

Participants

The University of Helsinki has concentrated its research and education activities in biosciences and environmental sciences on the Viikki campus. Participants include the Faculties of Agriculture and Forestry, Biosciences, Pharmacy and Veterinary Medicine, as well as the Institute of Biotechnology, the Neuroscience Centre and the rodent unit of the Laboratory Animal Centre. The three latter are independent institutes. The campus also houses the Viikki Science Library, the Veterinary Teaching Hospital and the Viikki Teacher Training School, which belongs to the Faculty of Behavioural Sciences. 

The principal facilities of the Finnish Food Safety Authority and the Finnish Game and Fisheries Research Institute are also located in Viikki. MTT Agrifood Research Finland carries out some of its genomics research in Viikki and its economics research unit will soon be located on the campus as well. 

The Gardenia tropical garden and activity centre, as well as MetropoliLab, the food and environment laboratory shared by the municipalities in the metropolitan region, operate in Viikki. The Environment Centre of the City of Helsinki, which is in charge of the supervision of foodstuffs and the environment, will relocate in Viikki in the near future. The Helsinki Business and Science Park (HBSP) offers a dynamic environment and competence cluster to bioscience companies. A growing number of companies operate under its auspices on campus.

Main cooperation partners

Viikki carries out a great deal of cooperation with other campuses, especially those of Meilahti and Kumpula. The Finnish Forest Research Institute, Finland’s Environmental Administration, the Social Insurance Institution of Finland (KELA) and VTT Technical Research Institution of Finland – all known as ‘sectoral research institutes’ – work in close cooperation with the university units and other sectoral research institutes located in Viikki. Finnish and international research universities and institutes are other important cooperation partners. Moreover, the units in Viikki collaborate extensively with businesses and industry.

VISION FOR THE FUTURE

· The Viikki campus will enhance its status as one of the world’s leading bioscience campuses.

· The Viikki campus will continue to be Finland’s most versatile competence cluster in the field of biosciences.

· The Viikki campus will continue to develop its cooperation with society, which is based on active and interactive partnership.

TARGETS OF DEVELOPMENT

· Integrating research into multidisciplinary and interdisciplinary blocks

· Developing campus-wide services and cooperation bodies

· Developing researcher careers

· Enhancing internationalisation

· Boosting wide-ranging social interaction
Integrating research into multidisciplinary and interdisciplinary blocks

The high-quality research carried out in Viikki encompasses many different, complementary fields of research. Further encouraging cooperation and interaction between all the special fields will generate added value to science and research as well as to the productisation of research results and scientific applications. Information about the research conducted by cooperation parties is needed to increase collaboration in the field. The Ministry of Agriculture and Forestry has set up an online search engine called ‘Hankehaavi’, which provides information about research projects involving the Finnish Forest Research Institute, Finland’s Environmental Administration, MTT Agrifood Finland, the Finnish Food Safety Authority, the Finnish Game and Fisheries Research Institute, the Finnish Geodetic Institute and faculties in Viikki. 

To enhance collaboration, research activities are best organised into multidisciplinary blocks. The members of such cooperation networks can reside both on and off campus. The goal is to be able to use research results for both basic research and scientific applications, such as administrative or commercial products. Extensive multidisciplinary cooperation networks that make use of the campus’s strengths will also improve Viikki’s prospects when vying for financing from big funders, such as the EU. Of Viikki’s cooperation partners, at least Finland’s Environmental Administration and the Finnish Forest Research Institute have signed agreements concerning research collaboration with the University of Helsinki.
The research carried out on the Viikki campus can be categorised into two main topics: 1) the health of humans and animals and the food supply chain, as well as 2) the sustainable use of natural resources and biodiversity. Both topics are supported by a methodical approach formed by genomics, bioinformatics and structural biology. The topics reflect Viikki’s strengths in research and support the creation of cooperation networks. 
1. The health of humans and animals and the food supply chain

The health of human beings and factors affecting it are studied from many perspectives on the Viikki campus. Projects in Viikki focus on medicinal and neurobiological research, investigations into the molecular backgrounds of hereditary diseases, links between nutrition and human health, as well as food safety. Medicinal research deals with drug molecule modelling, the screening of natural bioactive compounds, as well as biotechnical and synthetic production of drugs. Research favours a multidisciplinary approach, in which problematic areas are mainly analysed from the viewpoint of applied natural sciences, but also from that of health sciences and social sciences. The chemical and microbiological safety of nutrition is also studied in Viikki. Microbiological food safety research focuses on microbial ecology in food production chains, mechanisms related to pathogenicity and conservation, molecular epidemiology and population genetics concerning the infection routes of zoonotic and other foodborne pathogens, as well as the development of mathematical risk assessment models for pathogen behaviour. The results of food safety research can be used as such to develop food quality inspection and improve food safety. 

The research carried out in Viikki covers the whole food chain: primary production, food production and links between nutrition and the health of human beings. The central administration of food safety supervision (the Finnish Food Safety Authority) is also located on the Viikki campus. Research results in plant production biology and animal science promote the production of safe and high-quality food raw materials. In terms of foodstuffs, society and consumers have a wide range of expectations, including safety, functionality, tastiness and ease of use, as well as ecologically and ethically sustainable production and processing methods. These requirements are met in a number of ways: by doing research on the chemical and physical properties of natural materials and other biomaterials, as well as on their behaviour during processing and in the human organism; by developing better ways to utilise these materials in the production of safe, enjoyable and health-promoting foods; and by studying economic phenomena related to these activities and the behaviour of people in terms of nutrition. 

Research on animal health and illness, as well as the supervision of animal health and well-being are centrally located on the Viikki campus. The approaches used to study animal health and diseases are based on the species, disease, the mechanisms involved, epidemiology or behavioural sciences. The results are used in versatile ways to prevent and treat animal diseases.

The developmental and neurobiological research on the Viikki campus focuses on intercellular communication in the development of the nervous system and other tissues. Growth factors and factors affecting cellular contacts, as well as their communication mechanisms, are of special interest. These factors affect tissue development by regulating the division, movement and specialisation of cells. Among other things, research teams on the Viikki campus have identified new communication molecules that affect the development of the central nervous system, and have studied the function of communication routes essential to the development of individuals by using the fruit fly and mouse as model organisms. Since tissue regeneration after lesion manifests similar mechanisms as tissue development, research is of essential importance when trying to repair tissue damage resulting from, for example, trauma or a degenerative process.

Research related to the health of humans and animals, as well as the food supply chain, is carried out by all of the University of Helsinki’s faculties and independent units located in Viikki, as well as by MTT Agrifood Research Finland. Supervision of the field is the responsibility of the Finnish Food Safety Authority. Research on developmental biology and neurobiology is mainly conducted by the Institute of Biotechnology, the Neuroscience Centre and the Department of Biological and Environmental Sciences in the Faculty of Biosciences. These research teams also enjoy close contacts with many other Viikki units, especially the pharmaceutical development and neuropharmacological research projects carried out in the Faculty of Pharmacy.
2. Sustainable use of natural resources and biodiversity

In order to secure biodiversity and the sustainable use and management of natural resources we need comprehensive, up-to-date information about organisms and their biology; the state, users, consumption, maintenance and control of natural resources; and the opportunities to promote different types of administrative practices that comply with social targets. The growing pressure to utilise natural resources, along with climate change, globalisation, urbanisation, changes in the use of natural resources, development of the ownership of natural resources and new innovations, create a demand for research on changes affecting ecological communities, the utilisation of living natural resources, as well as related natural science and social questions.

The Viikki campus produces new information about the biology and physiology of living organisms, the ecological processes regulating ecological communities and natural resources, the protection of biodiversity, the use and renewal of natural resources, as well as predictive information about future needs and alternative uses. Research also produces information about the economy of sustainable natural resource use. The regulation and control of natural resource use forms a research field of its own, which includes the examination of social acceptability and efficiency, as well as the analysis of alternative methods to deal with conflicts. 

Plants and animals play an important part in the utilisation of natural resources as producers of nutrition, fibre and energy. Research on animal natural resources deal with fish, game and reindeer stocks and their utilisation. 

New uses for plants are currently under development, for example, in the production of pharmaceuticals and fine chemicals. Plants form an essential natural resource. Their sustainable and optimal use as raw material for industry and as vital parts of the ecosystem, requires a deeper understanding of the vast field of research, ranging from the genome and genetic functions to plant biotechnology, production and forest ecology. A further challenge to plant research comes from the problems that climate change causes to the survival of plants and to plant production.

One of the focal areas of research on the Viikki campus is molecular-level basic and applied research, which deals with, for example, the structure and functions of plants and genomes, the responses of plants to different types of environmental stress, the interaction between plants and microbes, as well as the developmental biology of plants. This research is essential, among other things, to the breeding and production of plants that are better adapted to the changing environment and more resistant to disorders, as well as to the refining of wood raw material properties. Another focal area is research on woodland ecosystems, which studies, for example, the interaction between climate and forests. The Viikki campus houses a recently established cooperation network, the Viikki Plant Science Centre (ViPSC), which is unique in Finland and of leading-edge international quality. Its members come from the University and from sectoral research institutes (MTT Agrifood Research Finland and the Finnish Forest Research Institute).

Biodiversity and the utilisation of natural resources are investigated in close cooperation with other faculties, the Finnish Game and Fisheries Research Institute, MTT Agrifood Research Finland and the Institute of Biotechnology. The campus also works frequently with Finland’s Environmental Administration and the Finnish Forest Research Institute. HENVI, the Helsinki University Centre for the Environment, funds and coordinates environmental research carried out at the University and promotes cooperation between environmental research institutes and companies. A good example of functional collaboration in this field is the action programme jointly prepared in conjunction with the Baltic Sea challenge by the University of Helsinki, the City of Helsinki and sectoral research institutes. Two Baltic Sea professorships will be set up on the Viikki campus as a part of the programme. 
Genomics, bioinformatics and structural biology

To gain a profound understanding of the functions of living organisms, it is necessary to survey their structure and functions and to use and develop bioinformatics tools to analyse biological data and to understand various biological phenomena. Among other things, bioinformatics enables us to determine the family relationships and characteristics of different species, as well as to study how the genes of an organism vary in different circumstances. Taken together, the methods of genomics (structural and functional genome research, proteomics and metabolomics), bioinformatics and structural biology open up new opportunities to develop, for example, pharmaceuticals.

The Viikki campus is the only place in Finland where the functions of organisms are investigated using methods based on studies encompassing the whole genome as well as atomic-level structural biology. The campus has collaborated with industry to study, for example, the genomes of bacteria that weaken the shelf life of foods, of probiotic bacteria and of bacteria that cause plant diseases. 

The structures of biological compounds are studied with the help of X-ray crystallography, nuclear magnetic resonance (NMR) and electron microscopy. These methods have been used to determine the atomic structures of various proteins and entire viruses. Since many of the researched proteins are related to the birth of diseases, the atomic structures offer unforeseen opportunities to develop new pharmaceutical molecules. 

The Institute of Biotechnology, the faculties of Biosciences, Veterinary Medicine and Agriculture and Forestry, as well as MTT Agrifood Research Finland, have played an active role in the development of genomics, bioinformatics and structural biology. They are rapidly developing fields, which will be used extensively in various research groups on the Viikki campus. Consequently, the central service units related to these must be strongly developed and resources need to be increased. 
Centres of Excellence

National Centres of Excellence (CoE) are good examples of successful cooperation between different parties. It is fair to say that getting to the top is impossible without wide-ranging cooperation. Viikki has several National Centres of Excellence, as well as four academy professors and one FiDiPro professor. All these promote the development of international research environments in Viikki. Their expertise, as well as their national and international contacts, are essential elements in pursuing the common vision of the Viikki campus.

· CoE in Microbial Food Safety Research (2008–2013). Faculty of Veterinary Medicine

· CoE in Trophic Factors in Neuronal Development, Plasticity and Diseases (2008–2013). The Institute of Biotechnology, Neuroscience Centre and the Department of Biological and Environmental Sciences (Faculty of Biosciences).

· CoE in Integrative Photosynthesis and Bioactive Compound Research at Systems Biology Level (2008–2013). The Department of Applied Chemistry and Microbiology (Faculty of Agriculture and Forestry) from Viikki is involved in this CoE led by the Department of Biology at the University of Turku.

· CoE in Physics, Chemistry, Biology and Meteorology of Atmospheric Composition and Climate Change (2008–2013). The Department of Forest Ecology (Faculty of Agriculture and Forestry) from Viikki is involved in this CoE led by the Department of Physics of the University of Helsinki.

· CoE in Virus Research (2006–2011). The Institute of Biotechnology and the Department of Biological and Environmental Sciences (Faculty of Biosciences).
· CoE in Metapopulation Research (2006–2011). The Department of Biological and Environmental Sciences (Faculty of Biosciences). 
· CoE in Evolutionary Genetics and Physiology (2006–2011). The Department of Biological and Environmental Sciences (Faculty of Biosciences) from Viikki is involved in this CoE led by the Department of Biology of the University of Turku.
· CoE in Plant Signal Research (2006-2011). The Department of Biological and Environmental Sciences (Faculty of Biosciences) and Department of Applied Biology (Faculty of Agriculture and Forestry).
Development of joint services and cooperation bodies on campus

In 2004, the campus established a campus-wide committee with representatives from all of the Viikki units and from some of the cooperation partners. The Viikki campus committee is in charge of, for example, promoting research cooperation, innovation activities, services in the area and research infrastructure. The campus now also features a joint equipment working group, which further enhances the joint use of equipment and research service units. The campus aims to secure the conditions for cutting-edge research by offering high-quality research equipment and ensuring that it is in efficient, joint use, as well as by generating synergy from physical proximity. 

Central service units

The research carried out on the Viikki campus makes increasing use of joint units that serve research. It is sensible and economic to place expensive equipment and technologies that require special competence in shared central service units. Moreover, this enables activities to be developed so as to also serve external users and commercial operations. The central service units listed below differ from one another considerably in terms of size. Some of them are small and have only recently begun to offer services to outsiders, while others are already big and established units.

The following central service units operate on the Viikki campus: 

· Laboratory Animal Centre
· Mouse transgenic unit

· Neuron generation unit

· Electrophysiological unit

· Zebrafish unit
· Protein chemistry laboratory

· DNA sequencing and microchip laboratory

· Imaging unit

· NMR laboratory

· Electron microscopy unit

· Protein crystallography

· Flow cytometry

· Microinjection

· Metabolomics unit

· Greenhouse and growth chamber unit

· Research and teaching facilities in Viikki

· Viikki Science Library: support to creativity, campus centre for information, culture and social affairs.
The following central service units will also be starting up: clinical microbial diagnostics in veterinary medicine, toxico-pathology in the Faculty of Veterinary Medicine and the bioactivity research unit of the Faculty of Pharmacy. The faculties’ and research institutes’ research stations operating elsewhere in Finland are also considered to serve research, and synergy benefits can be achieved in this field as well. Furthermore, the Viikki campus maintains many valuable biological resources, such as microbial culture collections and lines of flora and fauna with different genomes. 

The Viikki Science Library offers tools that make research results and publications easily accessible to all. Research materials can most likely be made jointly accessible in the future by storing them in an e-archive. Viikki also has a campus portal, www.helsinki.fi/viikki, whose development must be kept up with the goal of serving all parties on campus. 

The Viikki campus service centre provides personnel services, sports services, academic administration and student services, financial services, facilities management and real estate services, IT services, research services and communications services to university units. In some of these operations, such as the joint use of different information systems, it might be worthwhile considering whether savings or other advantages can be achieved by increasing cooperation with other players on campus. Sharing certain laboratory facilities, especially specialised ones, may also be profitable. Overall, the exchange of experiences could be enhanced. Research institutes, for example, have long experience in quality systems and accreditation, which the university could benefit from.

Developing research careers

In order to make research work attractive to the most promising individuals in the future, research careers in Finland call for predictability. The University of Helsinki uses a four-tier structure for research posts: the first tier consists of doctoral students, the second of postdoctoral students, the third of independent researchers and teachers and the fourth of professors and research directors that are likened to professors. The four-tier research career can be used as a tool in recruiting talented individuals. An essential part of this process is the creation of more flexible recruiting practices to attract the internationally best researcher resources, for example, at the level of team leaders and research directors. It is easier to develop a career in research in cooperation with different parties, which is why different parties on the campus want to increase cooperation also in this field.

The researcher’s career is quite predictable up to the doctoral degree, largely thanks to graduate schools. Viikki houses several graduate schools, to which most of the campus’s postgraduates belong. Viikki currently coordinates the following nine graduate schools:

· Graduate School of Animal Well-being

· Finnish Graduate School on Applied Bioscience: Bioengineering, Food & Nutrition, Environment (ABS)

· Finnish Graduate School of Neuroscience (FGSN)

· Finnish Graduate School in Plant Biology (FGSPB)

· Graduate School in Pharmaceutical Research

· Graduate School Natural Resources and Environment (NatuRe)

· Helsinki Graduate School in Biotechnology and Molecular Biology (GSBM)

· LUOVA - Finnish School in Wildlife Biology, Conservation and Management

· Viikki Graduate School in Biosciences (VGSB)

The campus also hosts a postgraduate harmonisation project, which aims to unify and enhance the organisation of and communication in postgraduate courses. 

Researcher careers are still reasonably well supported after the dissertation. Funding options include the posts of postdoctoral researchers at the Academy of Finland, university researchers at the University of Helsinki, as well as funding that promotes internationalisation. After the postdoctoral phase, the stage of setting up one’s own group forms a bottleneck, which requires additional funding. Researchers who have successfully defended their dissertations also need support and help in finding posts outside the university, for example, in sectoral research institutes. 
Internationalisation

The Viikki campus is closely involved in the international academic community. The campus has many international researchers and many of its Finnish researchers have also done research abroad. The campus benefits from versatile international contacts, and many of its experts are consulted in conjunction with international projects. An international community that is big enough finds it easier to recruit international top researchers from other countries. The University of Helsinki is a member of the League of European Research Universities (LERU), and the research institutes of the Campus form international networks in their own fields. In the future, English-language teaching and the international mobility of students will be further increased. The university plans to expand its international staff services, which can also be developed in cooperation with other parties operating on the campus. 

Boosting wide-ranging social interaction

Viikki has good opportunities to increase interaction in the field of applied research and practices and thus use high-quality research to create innovative solutions for practical problems. Help for such activities comes from the extensive cooperation networks in different fields, which include parties from the university, research institutes and the business world. They can also boost the success of companies on international markets and increase national competitiveness. Central service units in Viikki can also be developed to better serve parties outside of the academic world. In addition to generating new scientific information, research in Viikki supports administration and thus affects social decision-making. One of the university’s main tasks is to educate versatile and responsible experts for social needs. Since the beginning of 2008, the University of Helsinki has been systematically developing its alumni activities through the Avara project. The faculties’ and departments’ alumni cooperation is considered to be an important link to society, which needs to be increased and developed. Students’ contacts with working life are strengthened in cooperation with the partners of Viikki. The alumni and companies with which the campus does research cooperation play an important part in this respect.

The Viikki science library is open to anyone in need of information. It has a strong tradition in cooperation with Finnish and international interest groups. The library plays a key role in providing support to researchers and students in information searches and especially in publishing and archiving electronic and teaching materials. It also promotes open parallel publication of research articles, continuing the traditional task of libraries to make public research information accessible to all. 

Another goal is to make science and scientists familiar to citizens in a number of ways. For this purpose, the Viikki campus advisory council has set up a Campus and Citizen project, which aims to develop interaction between campus players and the surroundings from the perspective of entrepreneurship and the environment.

Online contact information:

	The University of Helsinki’s faculties and independent institutes on the Viikki campus

Faculty of Agriculture and Forestry

www.mm.helsinki.fi

Faculty of Biosciences

www.helsinki.fi/bio

Faculty of Pharmacy

www.helsinki.fi/farmasia

Faculty of Veterinary Medicine

www.vetmed.helsinki.fi

Veterinary Teaching Hospital
http://www.vetmed.helsinki.fi/yes/index.htm

Institute of Biotechnology

www.biocenter.helsinki.fi/bi

Neuroscience Centre

www.helsinki.fi/neurosci


	Finnish Food Safety Authority

www.evira.fi

Finnish Game and Fisheries Research Institute

www.rktl.fi
MTT Agrifood Research Finland

www.mtt.fi
Helsinki Business and Science Park (HBSP)

www.hbsp.net
Gardenia Helsinki

www.gardenia-helsinki.fi
Viikki Science Library

www.tiedekirjasto.helsinki.fi

Viikki Teacher Training School

www.vink.helsinki.fi

MetropoliLab

www.metropolilab.fi


