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1. Background
The current professor in animal breeding, Lars Gjøl Christensen, is retiring and a replacement is needed. Denmark has a long tradition for being at the forefront of international animal breeding and genetics research. Danish livestock producers and related industries have benefited tremendously from this, and vice versa.

The funding situation in Denmark for basic research is good and available funds allocated to research have increased substantially in conjunction with the recent national university reforms. Furthermore, the specific subject area benefits from excellent data availability generated through fruitful collaborations with the main livestock industries. This situation is unmatched outside the Nordic countries.

2. Historical overview and present state of the subject

For many years, the subject was species oriented, but today it focuses more on general principles that can be applied across livestock species. Activities of relevance to traditional farm animals such as pigs, dairy cattle, poultry and fur animals have dominated research and education efforts in the past. While this is still the case today, the developments in society also place emphasis on species like the horse and companion animals and this is mirrored in especially the student projects that are conducted within the discipline today. Over the years there has also been considerable activity in relation to developing countries.
The number of permanent scientific employees has decreased from 3 to 2 within the last 10 years. Furthermore, 10 years ago, the species oriented professors in cattle, swine and horse production also allocated some time and resources towards animal breeding matters.

The animal breeding group is responsible for 3 courses at the Faculty of Life Sciences (LIFE) at University of Copenhagen and participates in a fourth:

· 260002 “Almen Husdyravl” (7.5 ECTS) for animal science students
· 240040 Quantitative and Population Genetics (7.5 ECTS) for animal science students
· 260003 Advanced Animal Breeding (7.5 ECTS) for animal science students
· 300045 “Anvendt Genetik” (5 ECTS; responsible for 15 % of the teaching) for veterinary students
In addition to this, post-graduate courses have been arranged and given with national and international partners.

During the past 5 years, 7 Ph.D., 16 M.Sc. and 17 B.Sc. theses have been completed at the animal breeding group and currently 6 Ph.D., 4 M.Sc. and 3 B.Sc. students are supervised by the group in collaboration with researchers at Faculty of Agricultural Science. 
LIFE was until recently a separate university (KVL), but the 1st of January 2007 it merged with University of Copenhagen. At the same time the Danish Institute of Agricultural Sciences merged with Aarhus University as a separate faculty, Faculty of Agricultural Sciences. Faculty of Agricultural Sciences employs about 30 scientists within quantitative genetics and animal breeding of which about 10 are permanent positions. There is and has been very close collaboration between the animal breeding group at LIFE, Faculty of Agricultural Sciences and the main Danish livestock industries through Animal Breeding Centre Denmark (ABCD) as well as other formal and informal agreements.

3. The scientific profile of the research area (existing)

Current research activities at LIFE involve development and application of statistical genetic methods to analyse field data, estimation of genetic components and breeding values as well as comparisons of alternative animal breeding schemes. Most of the current research and supervision activities concern one or more quantitative traits of dairy cattle and less activities concern swine, horses and other livestock species.
4. The scientific and educational profile of the professorship (coming)
The overall aim of the professorship is to conduct research in some of the following areas in addition to providing research based education and guidance to undergraduate and graduate students in most of the areas:

· Quantitative genetic inference

· Integrate phenotypic and molecular genetic information to better understand the genetic regulation of phenotypic variation in production, health, fertility and product quality of commercial livestock populations

· Development and application of statistical genetic methods to analyse field or experimental data of Gaussian or more complex phenotypes in order to infer genetic (co)variance components, additive and non-additive genetic effects and genotype by environment interactions

· Estimate effects of chromosome segments (and their interactions) on phenotypic expressions

· Animal breeding schemes
· Development and applications of predictive simulation models for genetic level, additive genetic variation, inbreeding and heterosis for commercially relevant livestock populations to predict effects of mating, breeding objectives, selection criteria and other relevant factors

· Use of new molecular genetic and other information (e.g., proteomics, online censors) as well as reproductive and biotechnological advances to improve the profitability and sustainability of selection

· Conservation of genetic diversity of livestock for future generations, e.g. develop methods to monitor animal genetic resources and techniques to identify suitable candidates or breeds for conservation

· Derivation of breeding objectives to ensure profitable and sustainable breeding schemes
The research based education is primarily expected to be for students within animal science and veterinary medicine, but possibly also within plant science, biology and biotechnology in the future (see item 6). The professorship should focus on activities of relevance for the main Danish livestock populations, but can also participate in research and education involving other species such as companion animals or endangered species.
5. Collaboration with partners outside University of Copenhagen
The professorship should help to coordinate and strengthen the national efforts within the discipline. A continued coordination of education at M.Sc. and Ph.D. level is expected via Animal Breeding Centre Denmark (ABCD) to ensure a national curriculum within the discipline of the highest international quality in order to attract both Danish and international students. Informal agreements to use computer cluster facilities at Faculty of Agricultural Sciences have and will probably continue to be important for specific computer demanding research projects.

Contributions to continued Nordic post-graduate courses in collaboration with the Nordic Life Science and agricultural universities are also expected. A strong research profile shall contribute to strengthen the collaboration at national (e.g., Faculty of Agricultural Sciences, livestock industry) and international (e.g., EU, Nordic activities) levels. Strategic collaboration agreements should be pursued to attract national and international research grants and to ensure a sufficient critical mass for the discipline at LIFE.
Collaboration and possible synergies within University of Copenhagen are described under item 6.

6. The relation of the professorship in Quantitative Genetics with adjacent scientific areas/Interdisciplinarity

As described under the scientific profile, the professorship will combine biological knowledge (within genetics, production and disease) and advanced biometrical methodology. Therefore the professorship may share or be close to the content of several others. Here the relation to Genetics and Bioinformatics, Veterinary Epidemiology and Animal Production will be emphasised:

· Genetics and Bioinformatics: Within this area the research is directed towards genome analysis in animals with the aim to elucidate the molecular background for diseases and production traits. The research takes the outset in laboratory-based techniques (molecular genetics) combined with computational methods (bioinformatics), and it leads to generation of knowledge about gene structure and function of importance both to the veterinary, agricultural and biomedical fields. The computational methods are primarily used to handle and analyze the large amount of sequence information that has been generated within the fields of mammalian genomics.
Since many important diseases as well as production traits are quantitative traits there is an obvious potential for synergy between Genetics and Bioinformatics and Quantitative Genetics. The most apparent areas for collaboration are QTL projects in which the aim is to identify quantitative trait loci underlying quantitative traits and projects aimed at introducing genomics selection based on whole genome genotyping. The density of available gene-marker maps and the amounts of genotype information continues to increase. Internationally, the interface between quantitative and molecular genetics is a very hot research area. While this important interface is currently not pursued in research within LIFE, there is ample room for fruitful future synergies.
· Veterinary Epidemiology: This area comprises the occurrence and distribution of disease and health in time and space as well as the associated risk factors. Central areas include infection dynamics, survival analysis, risk factor analysis, evaluation of diagnostic methods, prediction models, geo-statistics and data management. In addition, forensics is covered. There is a potential for considerable synergy between Quantitative Genetics and Veterinary Epidemiology. Hardly any epidemiological studies on risk factors have considered genetic effects and results may therefore be less accurate. On the other hand, many genetic models used in animal breeding have important epidemiological information in the models that could be of interest for veterinary epidemiologists.

· Herd management and Animal production: In this area, most research carried out has been within the areas of model based production monitoring and decision support. In production monitoring automatically collected sensor data are analysed using dynamic linear models and various filtering techniques. In model based decision support main emphasis has been on recurrent decision problems as for instance the animal replacement problem, where Markov decision programming techniques have been developed, modified and applied as a framework for management support in dairy cattle and pig production. As a quantitatively oriented discipline, data analysis plays an important role in herd management and animal production research to obtain both biological and economic parameters. For both purposes, there is an obvious potential for synergy with quantitative genetics since many of the numerical challenges are the same.
· Other areas: There are important potential synergies with both plant and human genetics as the basic genetic mechanisms are the same as for animals, and especially with human genetics, since humans and livestock share the vast majority of their genes. Quantitative genetics at LIFE may especially have substantial synergies with the Genomics Group at the Department of Biological as they are also quantitative in their approach to understand human evolution. There has also been recent cooperation with etology to establish to which extent animal behaviour is genetically controlled.
7. Significance of the professorship for the Faculty of Life Sciences

Quantitative genetics and animal breeding are classical core disciplines within animal science. The success and competitiveness of the Danish livestock industry is to a large extent due to systematic and efficient breeding programs. Thus, it is of crucial importance for LIFE also in the future to be able to teach quantitative genetics and animal breeding at a high scientific level. The proposed professorship will assure that this is possible. Furthermore, the strong biometrical emphasis of the discipline makes the proposed professorship attractive for collaboration with other core disciplines at LIFE and KU.
8. Conclusion
A job advertisement for a professor in quantitative genetics should be posted nationally and internationally as soon as possible. 
9. Resources

Quantitative genetics include 2 permanent scientific positions including the advertised professorship. It is part of Population Biology with 8 permanent scientific positions.

10. Qualifications for applicants

Required qualifications are:

· Substantial research experience at international level in relation to the scientific profile specified under item 4; must be author or co-author of recent peer-review publications; inter-disciplinary research experience is an advantage
· Proven pedagogic skills

· Experience with research leadership; good cooperation skills and ability to attract external funds are distinct advantages

· Good written and oral English skills are required

· Ability to communicate to industry and public; an advantage to know Danish (not required, but it is expected that a non-Danish speaking candidate will learn the language)
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