Genomics using domestic animals as genetic models 

Course description: Participating students will obtain theoretical and practical knowledge in domestic animal genomics and bioinformatics. 
Course contents: Lectures, computer exercises, group discussions and seminars

-Gene and genome structure: Organization of genes and genomes in eukaryotes. The structure and function of chromatin and description on how the chromatin structure is regulated. 
Mechanisms underlying genome plasticity and the role of DNA transposons and retrotransposons

-Genotype-environvent interactions; description on how the genes within the genome interacts and controls the phenotype. Describe how gene interactions controls complex traits. Discussion on systems biology and biological interactions.
-Gene expression: The role of transcription factors in regulated transcription and their roles in development and cellular phenotype.

- The principles for epigenetics: Definition of epigenetics and description on how epigenetic mechanisms control chromatin structure and gene expression
- The sequencing of complete genomes using next-generation sequencing techniques: The concepts of genome biology, the techniques used when performing large-scale sequencing and how to find relevant information like regulatory elements, genes and selective sweeps in the genome.  
- Genetic variation and mutations: How does variation occur and which forces are acting on variation? What types of mutations exist at the molecular and functional level. Here the students also get introduced to the concept how to correlate phenotypes with genotypes, the usage of genetic markers and the most commonly used molecular techniques. 
- Genetic Association studies: These lectures deal with how genetic markers can be used in association studies. General principles of the laboratory work will be discussed and also calculations of allele frequencies, Odds ratio, p-value and correction of multiple testing. The students will use a computer program that analyses microsatellites (Genetic Profiler) installed on their own computers. They will analyse affected and unaffected dogs to learn how to evaluate whether a genetic marker is associated with a disease/trait or not.  Freely available statistical programs will be used to evaluate the statistical significance of the results.
- Molecular techniques: The most commonly used molecular techniques (standard and advanced PCR, sequencing, techniques for analysis of gene expression, gel-electrophoreses, are presented with much time to discuss the students own laboratory issues.  
- Conservation genetics: This part of the course brings up the basic concepts in population genetics and how to use genetics as a tool when working with endangered species and threatened populations. The knowledge can easily be translated into the preservation of domesticated species, their special characteristics and economical values. The students are given a case of national importance and relevant for conservation of domesticated species to discuss. Authentic genetic data will be interpreted and guided by questions prepared by the teacher. 
- Introduction to Genome browsers - Ensembl and UCSC: This part of the course deal with how to browse genes and genomes with Ensembl genome browser and UCSC genome browser.  Genome browsers are software system, which produces and maintains automatic annotation on selected eukaryotic genomes. It performs automatic analysis of new genome data and maintains analysis and annotation on the current data. The students will get a walk through the main pages of the Ensembl browser and UCSC genome browser and learn how to navigate and use it. The students will also learn how to design primers by using the program Primer 3. 
-Genetic mapping of complex traits:
Understand the principles for genetic mapping techniques including linkage mapping, IBD-mapping, genome-wide association and QTL-mapping. Use of high density genome-wide SNP-arrays.
Discussion about the techniques applicability in genetic studies using domestic animals. Computer exercises in QTL mapping.
Dates: March 7th to March 17th 2011
Prerequisites: Background in Biology, Genetics and Molecular Biology. 
Lecturers:
Mia Olsson, MSc, PhD student in domestic animal genomics. Uppsala University, Uppsala, Sweden

Maria Wilbe, MSc, PhD student in domestic animal genomics. Swedish University of Agricultural Sciences, Uppsala, Sweden

Dominic Wright, PhD in quantitative genetics. Linköping University, Linköping, Sweden

Prof. Göran Andersson PhD. Prof. In molecular genetics. Swedish University of Agricultural Sciences, Uppsala, Sweden
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Schedule March 7 - March 17, 2011
Classes end no later than 17.00 every day
	Date
	Time
	Teacher
	Subject

	Week 10
	
	
	

	Mon 7/3
	9-10
	MO, MW
	Introduction to course

	Mon 7/3

	10-12
	MO, MW
	Lecture: Introduction to genetics

	Mon 7/3


	13-15

	MO, MW

	Group Discussion and exercise: Genomics using domestic animals as genetic models

	Mon 7/3
	15-16
	MO, MW
	Selection on topic for seminar

	
	
	
	

	Tue 8/3
	9-12
	MO
	Lecture: Gene mapping

	Tue 8/3


	13-16


	MW

	Lecture: Association studies
Computer exercise: Association study

	Tue 8/3

	16-17

	GA, MO, MW

	Discussion with teachers on topics for seminar

	
	
	
	

	Wed 9/3
	9-12
	GA
	Lecture: Domestic animals genetics

	Wed 9/3


	13-16


	MO


	Lecture: Conservation genetics
Group discussion: Conservation genetics

	
	
	
	

	Thu 10/3

	9-12

	MW

	Lecture: Introduction to Genome browsers - Ensembl
Computer exercise: Ensembl

	Thu 10/3

	13-16

	MW

	Lecture: Introduction to Genome browsers - UCSC and Primer design
Computer exercise: UCSC

	
	
	
	

	Fri 11/3

	
	
	Time to prepare for seminars (individual studies)

	Week 11
	
	
	

	Mon 14/3


	9-12


	DW


	Lecture: Linkage


	Mon 14/3
	13-16
	DW
	Computer exercise: Linkage exercise

	
	
	
	

	Tue 15/3
	9-12
	DW
	Lecture: QTL mapping

	Tue 15/3
	13-16
	DW
	Computer exercise: R exercise

	
	
	
	

	Wed 16/3


	9-12


	GA


	Lecture: Functional genomics using domestic animals

	Wed 16/3
	13-16
	GA
	Group Discussion: Functional Genomics

	
	
	
	

	Thu 17/3
	9-12
	
	Student presentations

	Thu 17/3
	13-16
	   
	Symposium

	Thu 17/3
	16-17
	Course organizers
	Course evaluation and summary


