Training school on rabbit and pig genome analysis

October 22-26, 2012
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http://www.biocomp.unibo.it/rabbit/



http://europrrs.net/
Aim
To disseminate knowledge on rabbit and pig genome and genomic resources and to provide a practical training on methods available to carry out research at the genome and transcriptome levels. 

Location

The Genome Analysis Centre (TGAC), Norwich (UK) - http://www.tgac.ac.uk/
Organizers
COST action RGB-Net (Rabbit genome) - http://www.biocomp.unibo.it/rabbit/
COST action EuroPRRSnet (Pig genome) - http://www.europrrs.net/
Contacts

Luca Fontanesi (luca.fontanesi@unibo.it) – RGB-Net Chair

Tahar Ait-Ali (tahar.aitali@roslin.ed.ac.uk) – EuroPRRSnet Chair

Nizar Drou (nizar.drou@tgac.ac.uk) – Local organizer

Claire Rogel Gaillard (Claire.Rogel-Gaillard@paris.inra.fr) – RGB-Net WG1 leader

Program at a glance
· A primer of genome analyses:  October 22-23
· Transcriptome studies with a focus on microarrays: October 24
· Next generation sequencing and application to transcriptome studies and analysis of genome variations: October 25-26
Attendees

COST action RGB-Net
· Darko Bosnakovski  - Macedonia:  

darko.bosnakovski@ugd.edu.mk
· Ekaterina Georgieva Vachkova - Bulgaria:  
katvach@gbg.bg
· Vincent Jacquier - France:


vincent.jacquier@jouy.inra.fr
· Peter Major - Hungary: 


majorangol@gmail.com
· Elisa Haucke - Germany: 


elisa.haucke@medizin.uni-halle.de
· Jacqueline Gürke - Germany: 

jacqueline.guerke@medizin.uni-halle.de
· Francesca Bertolini - Italy: 


francesca.bertolini2@studio.unibo.it
· Joana Ramos Rapaz - Portugal:

joanalerias@hotmail.com
· MARA SÁENZ DE JUANO I RIBES - Spain: 
masaede@upvnet.upv.es
· Margherita Maranesi - Italy: 


margherita.maranesi@gmail.com
· Themistoklis Giannoulis - Greece: 

thgianno@bio.uth.gr
· Giuseppina Schiavo - Italy: 


pippi@biocomp.unibo.it
COST action EuroPRRSnet

· Rolando Pasquariello – Italy


rolando.pasquariello@tecnoparco.org
· Ivan Sliz-Slovakia



sliz.ivan@gmail.com
· Alex Clop – Spain



alex.clop@genetics.kcl.ac.uk
· Maria Ballester-Spain 


maria.ballester@cragenomica.es
· Sarai Cordoba – Spain


sarai.cordoba@cragenomica.es
· Amy Rowlatt-  UK



Amy.Rowlatt@roslin.ed.ac.uk
· Yvonne Beck – UK



Yvonne.Beck@roslin.ed.ac.uk
· Bouabid Badaoui – Italy


bouabid.badaoui@tecnoparco.org
· Vlaka Cubric Curik- Croatia


vcubric@agr.hr
Detailed program 

Monday, October 22

Morning:  8:30am-13:00

8:30-8:45: 
Welcome and general introduction to the COST action: Luca Fontanesi 
8:45-9:00:
General introduction to the training school: 
Claire Rogel-Gaillard and Nizar Drou

9:00-9:45
Genome sequencing and assembly: Nizar Drou
9:45-10:30
Sequencing technologies: Kirsten Mclay
10:30-11:00
Tour of the sequencing facilities.

11:00-11:15
Coffee break

11:15-12:15
Genome ressources, Browsers (UCSC, Ensembl, NCBI): Federica di Palma
· Rabbit assembly, manage expectations on assembly quality (gaps, collapsed regions etc.). 
· Review of rabbit genomic resources, where to find them and how to use them (NCBI, UCSC, ENSEMBL, BROAD).

· Databases: hands on training will focus on one of the most asked questions: "how do I find the gene of interest?" 

·  "what should I do if I don't find the gene of interest?" 

· Short introduction to BioMart that will be used in the afternoon for practicing

12:15-13:00
Alignments: Blast, local, global, multiple: Federica di Palma
· Basic web based alignments tools such as BLAST-N, X, P and BLAT. 

· Databases of transcription factors and mammalian constraint for traits with mutations in regulatory regions. 

· Multiple genome alignments,  scientific uses and tools 

Afternoon: 14:00-18:00: Federica Di Palma
14:00-16:00
Practical training

16:00-16:30
Coffee break

16:30-18:00
Practical training

Tuesday, October 23

Morning: 8:30-13:00 Pier Luigi Martelli (and Giuseppina Schiavo for practical training)
8:30-10:30 
An introductory lecture on the basics and logics of programming (without referring to a particular language, and introducing flowcharts and pseudocoding). This will be the only part that would not require computers for the student

10:30-11:00
Coffee break

11:00-13:00
A very basic practical introduction to Linux, with students trying the commands on their terminals

Afternoon: 13:00-19:00
14:00-16:00
Introduction to R: Bernardo Clavijo

16:00-16:30
Coffee break

16:30-19:00
Perl language, explaining the basic statements, variables and so on and letting time to the students to have some simple practice step-by-step on the computers: Pier-Luigi Martelli (and Giuseppina for practical training)
Wednesday, October 24



Morning : 8:30-13:00

8:30-9:00
A historical perspective to transcriptome analysis by using microarrays and RNA-Seq. Tom Freeman
9:00-9:30
DNA chips for transcriptome analysis: application to the Rabbit species.

Véronique Duranthon

9:30-11:00
Bio-statistical analysis. Andréa Rau
· Introduction to differential analysis of microarray expression data

· Brief discussion of the fundamentals of experimental design

· Statistical analysis to identify differentially expressed genes from single-channel Agilent microarrays: data pre-processing and normalization, models and tests for differential expression, correction for multiple testing

· Gene ontology enrichment analysis for microarray data

11:00-11:15
Coffee break

11:15-13:00 
Practical session. Andrea Rau
·  Differential analysis of Agilent microarray expression data from rabbit using the Limma Bioconductor package

Afternoon: 14:00-18:00. Tom Freeman

14:00-14:30
Network analysis of transcriptomics data. 
· Introduction to networks and their application to biological research

· Basic principles of the application of networks to analysis of high dimensional data

14:30-15:45
Practical 1: Network analysis of transcriptomics analysis using BioLayout Express3D
· Input formats and graph navigation

· Visual preferences

· Graph clustering  and analysis 

15:45-16:00 Coffee break

16:00-18:00
Practical 2: Network analysis of transcriptomics analysis 

· Worked example 'Expression atlas of the domestic pig'

Thursday, October 25

Morning: 8h30-13:00

8:30-10:30
Introduction to computational analysis of NGS data (Type of data, quality control, read mapping): Jordi Estellé
10:30-11:00
Coffee break

11:00-13:00
Biostatistical and bioinformatic analysis of RNA-Seq : 
Andréa Rau and Jordi Estellé


· Introduction to differential analysis of RNA sequencing data

· Normalization of RNA-seq data: technical biases due to library size and GC content

· Statistical analysis to identify differentially expressed genes from RNA sequencing data:  models and  tests for differential expression in unreplicated and replicated data, correction for multiple testing

· Gene ontology enrichment analysis for RNA-seq data

Afternoon : 14:00-18:00
Andréa Rau and Jordi Estellé
Practice: transcriptome analysis with RNA-Seq data (from raw data to functional analysis) 

· Differential analysis of Illumina RNA-seq data from humans using the DESeq Bioconductor package

16:00-16:30
Coffee break
16:30-18:00
Practice (continued)
Friday, October 26

Morning: 8:30-13:00

8:30:10:30 
NGS for genome polymorphism analysis: Jordi Estellé
10:30-11:00
Coffee break

11:00-13:00
Practice: read mapping and variant calling Jordi Estellé and Purnima Pachori
Afternoon: 14:00-17:00

14:00-16:15
Practice: read mapping and variant calling (continued). 

Jordi Estellé and Purnima Pachori
16:15-16:45
Coffee break


16:45-17:15
Evaluation of the training school

17:30

Closing

Claire Rogel-Gaillard and Nizar Drou
Trainers and organizers
Luca Fontanesi is Associate Professor of Animal Breeding and Genetics at the University of Bologna (Bologna, Italy) and Chair of COST Action "A Collaborative European Network on Rabbit Genome Biology - RGB-Net". Research interests: rabbit genomics, pig genomics (in general: livestock genomics).

Contact e-mail: luca.fontanesi@unibo.it
Tahar Ait-Ali. The University of Edinburgh, Roslin Insitute (Scotland, UK). Chair of COST Action “European Network for Understanding and Combating Porcine reproductive and respiratory syndrome in Europe” – EuroPERRS-Net
Contact e-mail : tahar.aitali@roslin.ed.ac.uk
Claire Rogel-Gaillard works ate the National Institute of Agronomic Research (INRA) as a team leader in the Animal Genetics and Integrative Biology (GABI, http://www4.jouy.inra.fr/gabi) unit in Jouy en Josas, France and as scientific adviser to the President of INRA. Species of interest: pig and rabbit. Fields of interest:  immunogenetics, interactions between host and gut microbiota, structural and functional genomics, data integration.  She is in charge of the work package entitled “Refinement of the European rabbit genome resource and development of genome-based platforms” for the RGB-Net COST Action.
Contact e-mail: claire.rogel-gaillard@jouy.inra.fr
Nizar Drou joined TGAC in 2009. He is the Sequence Assembly & Analysis Project leader. Nizar and his team work on de novo genome sequencing projects and reference aided resequencing projects on a range of organisms from viral and bacterial samples through to animal and plant genomes utilising the strengths and capabilities of 2nd (illumina, 454) and 3rd generation (PacBio) sequencing technologies. Applying high throughput bioinformatics techniques and the development of open source tools and resources is also an integral part of the Sequence Assembly & Analysis team's key objectives. Prior to joining TGAC, Nizar worked at the John Innes Centre Computational & Systems Biology group as a bioinformatics research scientist as part of the multinational Brassica rapa genome sequencing project.

Contact e-mail : nizar.drou@tgac.ac.uk
Federica Di Palma is the assistant director of the Vertebrate Biology group at the Broad Institute. She leads the development, management, and analysis of vertebrate genome sequencing projects, as well as projects involving additional invertebrate organisms. Examples of ongoing projects are those involving the Africa Savannah Elephant, the rabbit, the three-spine stickleback (Gasterosteus aculeatus), and the cichlid fishes of the African lakes. Federica received her Ph.D. in Immunogenetics from the University of Reading, United Kingdom in 1998. She was subsequently awarded a Fogarty Fellowship from the National Institute of Deafness and Communication Disorders, NIH, where she completed her postdoctoral work on the positional cloning of deafness genes in mice and humans. Federica joined the Hubbard Center for Genome Studies (HCGS), at the University of New Hampshire in 2002 as a senior research scientist. During this time, Federica was the research manager of the HCGS, where she brought a wealth of experience in molecular biology and genomics, and was responsible for supervising the technical staff of the genome service center. She also continued her research interests by studying deafness genes in the zebrafish model system and by teaching undergraduate courses in immunogenetics. 

Contact e-mail: fdipalma@broadinstitute.org
Kirsten McLay gained extensive experience in high throughput DNA sequencing as a Production Sequencing Group Leader at The Wellcome Trust Sanger Institute. Kirsten co-ordinated the management and delivery of sequence data to numerous sequencing projects including The Human Genome Project and Wellcome Trust Case Control Consortium. Kirsten currently heads up the Sequencing Operations Team at The Genome Analysis Centre, using both traditional and next-generation sequencing technologies to generate sequence data in a high throughput sequencing environment.

Contact e-mail: kirsten.mclay@tgac.ac.uk
Pier Luigi Martelli is researcher at the Biocomputing Group of the University of Bologna. His main research field is the development of machine-learning based tools for the prediction of structural and functional features in biosequences. He is involved in projects aiming at extracting useful biological information from data out of Next Generation Sequencing techniques.

Contact e-mail: gigi@biocomp.unibo.it
Bernardo J. Clavijo joined TGAC on February 2012 to work on the TransPLANT project. He is working in genome and transcriptome assemblies and validation, with a focus on plants, using  and developing information, entropy, and kmer based metrics. He has previously conducted research at INTA, Argentina, where he participated on the international effort towards wheat sequencing and assembly, and in various other projects involving plant genomics and transcriptomics. His main work included: comparison and content assessment of 454 and Illumina assemblies, automatic annotation pipelines for gene and pathway discovery, and interpretation and manipulation of ontology-based data. Bernardo has graduated as Information Systems Engineer from UTN in Buenos Aires, Argentina; and has been involved in the IT industry for more than 10 years, working both as programmer and distributed Unix systems consultant for banks, airlines, and government agencies. Meanwhile, he has done such diverse things as developing embedded software for gas flow meters, creating service models to assess reliability over IT outsourcing schemes, and developing tactical simulators.

Contact e-mail: bernardo.clavijo@tgac.ac.uk
Tom Freeman. The University of Edinburgh, Roslin Insitute (Scotland, UK).
Contact e-mail: tfreeman@roslin.ed.ac.uk
Véronique Duranthon. National Institute for Agronomic Research (INRA), Laboratory of Development Biology, Jouy-en-Josas, France

Contact e-mail : veronique.duranthon@jouy.inra.fr
Andrea Rau is currently a Junior Research Scientist in the Animal Genetics and Integrative Biology (GABI, http://www4.jouy.inra.fr/gabi) unit of the French National Institute for Agricultural Research (INRA) in Jouy en Josas, France.  After completing her Ph.D. in the Statistics Department at Purdue University (West Lafayette, Indiana) in 2010, under the joint supervision of Rebecca W. Doerge (Purdue), Florence Jaffrézic (INRA), and Jean-Louis Foulley (INRA), she spent one year working as a post-doctoral researcher in the SELECT team at the French National Institute for Research in Computer Science and Control (Inria) in Orsay, France. Her current research interests focus on the development of statistical methodology for the analysis of high-throughput genomic and transcriptomic data.

Contact e-mail: andrea.rau@jouy.inra.fr
Jordi Estellé joined INRA in 2011 as a permanent researcher at the Laboratory of Animal Genetics and Integrative Biology (Jouy-en-Josas, France, http://www4.jouy.inra.fr/gabi). He works on the genetics of immune response and its interaction with intestinal microbiota. He is developing and using state of the art methods for NGS and genetic association studies. After graduating in Veterinary Science (DVM) in 2008, Jordi Estellé completed a PhD on animal genetics at the Autonomous University of Barcelona (www.uab.cat). His PhD focused on QTL and candidate gene analyses for porcine meat quality and fatty acid composition. From 2008 to 2010, he performed a post-doctorate at INRA working on a porcine model of melanoma predisposition using both molecular and computational biology approaches. In 2010, he performed a second post-doctorate at the Bioinformatics and Biostatistics group of the recently created National Center for Genomics Analyses (www.cnag.eu) at Barcelona, where he worked on next-generation sequencing data analysis. 

Contact e-mail: jordi.estelle@jouy.inra.fr
Purnima Pachori. The Genome Analysis Centre (TGAC), Norwich (UK) 
Contact e-mail: purnima.pachori@tgac.ac.uk
