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Executive summary   
 

The swine genomics workshop, support by Genome Canada in partnership with the 
Canadian Pork Industry, through the Canadian Centre for Swine Improvement, gathered 
leading researchers from the animal genomics, animal genetics, and biomedical research 
communities as well as stakeholders throughout the pork value chain to discuss how to 
best consolidate Canada’s strengths in the area of swine genomics.  Participation in this 
workshop was excellent with 48 people attending and expressing their commitment to a 
role of swine genomics in the swine industry. 

In parallel to this workshop, Genome Canada has engaged in a priority-setting/ position 
paper process designed to identify Strategic Research Themes that will have the capacity 
to generate socio-economic benefits for the Canadian public. Out of this process emerged 
an Agriculture-Animal Theme, that has produced a Position Paper making a case for 
investment in the area of animal (including swine) genomics. This could potentially lead 
to a investment in animal genomics and would provides funding opportunities for the 
Canadian swine genomics community to contribute to a Canadian swine genomics 
strategy  

The pork industry is the largest value-added export sector in Canada.  Swine production 
represents $3.4 billion in farm cash receipts, or almost 11% of total farm cash receipts in 
Canada.  Canadian pork exports alone account for a total economic activity of $7.7 
billion and approximately 42,000 jobs across the country.  Canadian pork exports 
represent 21% of world pork exports.  In fact, Canada exports 55 % of its production to 
88 countries.   

A key challenge to this industry is to offer the best quality pork at a competitive price.  
Over the years, implementation of genetic programs (Canadian Centre for Swine 
Improvement, breeders, and private companies) has allowed the industry to make 
tremendous improvement in both production performance and meat quality.  However, 
the number one issue facing producers today is disease resistance and herd health while 
the pork processing industry is faced with higher processing costs in relation to its 
competitors.  Since the entire swine industry is so highly dependent on exports, a single 
foreign disease outbreak could have devastating consequences leading to border closure, 
market collapse, and total loss of export income with all markets closed except for the 
local Canadian market.   

Genomics combined with traditional genetic selection can be used to strengthen the 
competitive position of the Canadian swine industry.  A combination of quantitative and 
molecular approaches using specialized SNPs database along with phenotypic 
information and bioinformatics support will be essential to the long term success of the 
industry.  The International Swine Genome Sequencing Consortium (ISGSC) has entered 
phase IV with the goal of generating a high quality assembled, annotated draft DNA 
sequence (greater than 6 X) of the pig genome.  However, additional dollars ($2.5 million 
US) are critically needed to complete this essential phase in order to generate a high-
quality sequence from which SNPs database could be generated for genetic selection 
purpose (see letter from Dr. Larry B. Schook, chair of ISGSC – annex 4).   
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Overall, a Canadian participation through Genome Canada in the ISGSC effort was 
supported by workshop participants.  Regional and national genomic organizations along 
with industry should be engaged in these discussions to determine the level of interest 
and potential for shared contributions.  Canadian contributions to the ISGSC effort should 
be part of a Canadian swine genomics strategy .  

A committee of champions was put in place to help move forward a Canadian swine 
genomic strategy; this group should be expanded in the near future. After the workshop, 
industry stakeholders in swine genetics stated that the following activities are required to 
meet Canadian swine genomics priorities (see letter of support – annex 5): 

 “Participation in the international swine genome sequencing project to 
make it more accurate through performing part of the sequencing within 
Canada for specific regions and/or contribution to the ISGSC; 

 SNP and other discovery, functional genomics, proteomics and 
bioinformatics in Canadian populations through university/genome 
centre/private labs in Canada; 

 Collection and use of phenotypic and genotypic data from Canadian 
breeding herds, and  

 Development of marker assisted selection methodologies for traits of 
importance to the Canadian swine industry.” 

 
“Canada’s swine genomics efforts will be supported by industry stakeholders in swine 
genetics to ensure successful research and development according to industry needs.” 

 

 

 



Introduction 
 
A Genome Canada - Industry Swine Genomics Workshop was held on May 4, 2007 at 
the Westin Bristol Place Hotel, Toronto Airport.  This initiative was spearheaded by 
Genome Canada’s Science and Industry Advisory Committee (SIAC) in partnership with 
the Canadian Pork Industry, through the Canadian Centre for Swine Improvement.  The 
workshop was sponsored by Genome Canada’s SIAC through their Genomic Solutions 
for Industry initiative. 
 
This workshop gathered leading researchers from the biomedical / research communities 
as well as stakeholders throughout the pork value chain to discuss how to best consolidate 
Canada’s strengths in the area of swine genomics.  
 
The specific objectives of the workshop were to:  
 

1) Determine swine genomics priorities for Canada; and  

2) Determine how to use existing Canadian institutions and resources to 
improve Canada’s competitiveness in the international pork industry 
market. 

Readers can find attached to this report the agenda for the workshop (annex 1), the 
composition of the workshop steering committee (annex 2), and the list of participants 
(annex 3).  Participation to this workshop was excellent with 48 people showing their 
commitment to the swine industry. 

Highlights of morning presentations 
 
Dr. David Bailey, CEO of Genome Alberta, welcomed the workshop participants. The 
initiative for this workshop came to Genome Canada by way of a request by members of 
the Canadian pork industry.  The USDA announcement of $10 million for sequencing the 
swine genome in June 2006 created considerable interest in this topic, in both the USA 
and here in Canada.  Thus important questions were raised relating to our (Canadian) 
potential involvement, the level of involvement in this large project, and the resulting 
longer term outcomes or benefits. Given the competitive conditions facing international 
markets, Canadian producers expressed an interest in knowing more about swine 
genomics and questioned how they would benefit from a Canadian investment into this 
new consortium lead by the USDA.  Genome Canada, through its Science and Industry 
Advisory Committee approved funds to co-sponsor with the Canadian swine industry 
such a workshop – so here we are today.  Our facilitator, Dr. Denis Petitclerc walked us 
through the agenda and helped keep us on track.  Dr. Bailey stated that we were here to 
discuss whether genomic tools can help the competitiveness of the Canadian pork 
industry and if so, at what cost and in what areas should we focus our research.  If we 
could identify the top research priorities for a Canadian investment in genomics, what 
would they be?  Should we simply support the completion of the swine genome or should 
we focus on improving herd health or identifying SNPs that influence meat quality?  Dr. 
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Bailey also stated that participants have generously given us this day so we could have a 
healthy discussion and hopefully finish this afternoon with a clear direction and 
recommendation(s) that can go back to SIAC and Genome Canada.  
 
Dr. Pramod Mathur, chief geneticist of the Canadian Centre for Swine Improvement 
(CCSI), informed the audience that Canada is one of the leading exporters of pork around 
the world.  He stated that the CCSI’s mission is to enhance the ability of the Canadian 
swine industry to compete domestically and abroad, by providing leadership, 
coordination, and services for swine genetic improvement. The Centre represents the 
industry’s four regional genetic testing organizations dispersed across Canada: 100 herds, 
9,400 nucleus sows, and more than 90,000 pigs tested per year for production 
performance.  Canada has natural advantages to support swine production, its industry is 
mature and well-organized, and Canadian scientists over the years have made significant 
contributions in many areas of the pork value chain.  Nowadays, the major issue facing 
the industry is “How do we continue to strengthen our competitive position”?  
 
In his presentation, Dr. Mathur reviewed swine genetic research in Canada, the impact of 
genetic improvement, the potential for genomic research in Canada, and ways that the 
swine industry could move into genomics.  Indeed, because of genetic selection, days to 
100 kg has decreased by 26.4 days over the past 22 years, our pigs are marketed almost 
one month sooner compared to 1980 levels which represents a value of $11.80 per market 
hog due to savings in feed and overhead costs.  Furthermore, Dr. Mathur demonstrated 
that when a trait is targeted and we have the ability to carry out genetic selection, 
tremendous improvement can occur.  In fact, prior to 1996, no appreciable progress had 
occurred in total number of pigs born per sow (see figure below).  Implementation of a 
genetic program to improve this trait lead, in the first 10 years, to more than 1.4 pigs 
weaned per litter of genetic improvement, an additional 2.5 pigs weaned / sow / year with 
an added value of $ 76.00 per commercial sow or $ 106 M for Canada. 

 
Genomics combined with traditional genetic 
selection can be used to strengthen the 
competitive position of the Canadian swine 
industry.  A combination of quantitative and 
molecular approaches along with 
bioinformatics support from the CCSI will be 
essential to the long term success of the 
industry.  Canadian genetics is recognized 
internationally.  We have the Canadian herd 
book and 100 years of breed registration, 
supported by the Animal Pedigree Act, and 
phenotypic records on over 3.5 million pigs.  
Canadian research institutions can support 
genomic research along with our national 
genetic improvement program and help 

coordinate these efforts among our value chain partners. 
 

9

9,5

10

10,5

11

11,5

12

12,5

13

1984 1988 1992 1996 2000 2004

Year of birth



 
 

 
2

Dr. Mathur stated that a national DNA bank with genetic / phenotypic information and a 
SNP database derived from DNA sequence provided by the International Swine Genome 
Sequencing Consortium would be a tremendous asset for: 

• Genetic diversity, breed purity tests, and parentage verification; 
• DNA traceability of pigs and meat products; 
• Gene mapping research; 
• DNA tests for promising genes; 
• Selection programs, especially for traits that are difficult to measure or require 

sacrificing animals. 
 
Dr. Steve Scherer, The Centre for Applied Genomics, University of Toronto and 
chairperson of Genome Canada’s Science and Industry Advisory Committee (SIAC), 
stated that the mission of Genome Canada is to develop and implement a national 
strategy in genomics and proteomics research for the benefit of all Canadians in key 
selected area such as agriculture, environment, fisheries, forestry, health and new 
technology development.  He also presented Genome Canada’s portfolio of investments, 
and discussed the mandate of SIAC in providing strategic advice to Genome Canada 
board of directors.  SIAC has a tradition of hosting workshops on “Big Biology” but the 
most recent, such as this one, have focused on industry problems and their solutions.  Dr. 
Scherer discussed the universal concepts, applications, and implications of genomics and 
stated that the real value of traceability using genomic tools was improving the quality of 
product.  Indeed, tracing to improve quality means identifying animals with extreme 
variation, finding the genes making these differences, and incorporating (or removing) 
them through genetic selection.  It is also recognized that the pig is an important model 
organism in human research for health issues such as obesity, cardiovascular disease, and 
organ transplantation.  Genomics is technology-driven; datasets are huge and generate 
data faster than we can analyze it; therefore understanding gene function will be 
challenging.  However, there is tremendous progress on-going in whole genome 
amplification and next generation sequencing, ultimately leading to the “$1,000 genome” 
and the 1 million SNPs microarray for studying genetic diversity, gene function, and 
conducting genetic selection.   
  
Dr. Ronnie Green, National Program Leader, Food Animal Production, USDA / ARS, 
presented the US federal perspective on funding animal genomic research.  Dr. Green 
stated that the interagency coordination in the US was vital to find dollars needed to 
support agricultural genomics.  The big challenge post-sequencing will be to integrate 
downstream tools, such as SNP panel, large database handling, and bioinformatics into 
large-scale genetic selection programs and system biology evaluation.  Phenomics will be 
rate-limiting, especially for difficult or expensive to measure traits such as feed 
efficiency, meat quality and healthfulness, disease resistance, host-pathogen interaction, 
and stress resistance. 
 
Dr. Larry Schook, Swine Genomics Program, University of Illinois, presented the 
International Swine Genome Sequencing Consortium (ISGSC) organization, goals, and 
accomplishments so far.  It was stated that “The SGSC will strive to advance biomedical 
research for animal production and health by the development of DNA-based tools and 
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products resulting from the sequencing of the swine genome which will be freely 
available to all parties.”  Genomics sequencing strategy selected by the consortium was 
to ensure cost-effective global participation.  ISCGC project has entered phase IV with 
the goal of generating a high quality assembled, annotated draft DNA sequence (greater 
than 6 X) of the pig genome. However, additional dollars are critically needed to 
complete this essential phase: 
 

 To improve assembly; 
 To reduce sequencing errors (SNP discovery) for LD, HapMaps and WG 

selection; 
 Confirmation of gene structure and content (annotation); 
 Enhanced utility in QTL discovery; 
 Research into factors that cause & protect against disease. 

 
During his presentation, Dr. Schook suggested the following potential financial and 
intellectual roles for Canada: 

 
 Contribute up to $5 million US to whole genome sequencing at Wellcome Trust 

Sanger Institute to ensure 6x coverage;  
 Develop and lead targeted projects (i.e., sex chromosomes SSCX and/or SSCY; 

immune system); and 
 Contribute to SNP discovery and HapMap. 

 
After the workshop, Dr. Schook stated in a letter that the ISGSC was “critically in need 
of identifying the remaining US$2.5M to support the final phase. Timing is also a critical 
issue, since the sequencing pipeline at the Sanger Institute is closing and we cannot delay 
our commitment towards finalizing the remaining sequencing” (see annex 4). 
 
Mr. Clare Schlegel, president of Canadian Pork Council, demonstrated the tremendous 
economical importance of the swine industry to Canada.  Pork industry is the largest 
value-added export sector in Canada.  Currently, more than 12,000 farms report pig 
operations and there were 31 million hogs produced in 2006, including 22.2 million 
processed in Canada and 8.8 million exported live.  Swine represents $3.4 billion in farm 
cash receipts, almost 11% of total farm cash receipts.  Canadian pork exports alone 
account for a total economic activity of $7.7 billion (Source: Canadian Pork Council) and 
42,000 jobs across the country.  The key challenge of the industry is to offer the best 
quality at a competitive price.  Key issues are production efficiency, meat and carcass 
quality, food safety and biosecurity, environmental responsible production, and 
preserving biodiversity.  However, the number one issue is disease resistance and herd 
health.  Indeed, the entire swine industry is highly dependent on exports.  A single 
foreign disease outbreak can have devastating consequences leading to border closure, 
market collapse, and total lost of export income with all markets closed except for the 
local Canadian market.  Good science is not enough, but key expectations from genomics 
are the following: 
 

 Enhance the industry’s ability to compete; 
 Reducing cost of production; 
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 Enhancing quality and uniformity of products; 
 Enhance ability to adapt to changes in the market place. 

 
“Producers need better communication to understand long-term benefits of genomics. 
Producers need effective tools and guidance to use the technology.” 
 
Mr. Don Davidson, vice-president, Maple Leaf Consumer Foods – Pork Division, 
stressed that Canadian pork exports represents 21% of world pork exports.  In fact, 
Canada exports 55 % of its production to 88 countries.  Currently, the industry is in a 
crisis situation and major restructuring of the Canadian processing sector is on-going.  
Examples and explanations of what Canada needs to compete were outlined by Mr. 
Davidson in terms of:  
 

 Cost efficient hog production; 
 Carcass quality, uniformity, consistency, and yields; 
 Convenience and taste of meat products; 
 Health & well-being of animals.    

 
In summary, Mr. Davidson concluded that the Canadian hog / pork industry is struggling 
and it needs to focus on competitiveness and differentiation.  We must have technology 
that will underpin our competitive position. For the Canadian industry to adapt and 
innovate, it needs new tools.  Factors critical for the Canadian Pork Industry to be 
competitive are to be aware of and to have access to information from the international 
research effort on pig genomics.  This science will support production efficiency, semen 
sexing, animal health, meat quality, consistency & taste, and human health & well-being.  
“You are what you eat: take out the bad, put in what is healthy.” 
 
Dr. Jacques Chesnais, senior geneticist, The Semex Alliance, gave us a Canadian dairy 
cattle industry perspective on the use of genomics.  Semex is one of the 3 largest single 
dairy cattle breeding companies in the world based on value of sales and number of bulls 
tested annually.  Several examples of the potential of genomics were provided.  Dr. 
Chesnais concluded that the use of genomics will progressively change methods of dairy 
cattle selection.  It will likely complement but not replace phenotypic selection.  It will 
increase the effectiveness of selection for current traits, and permit selection of new traits. 
This technology will have a profound effect on the structure of the industry.  As far as 
their participation in the Bovine Sequencing Genome Project (BSGP), he added that the 
Canadian participation to the BSGP through Genome Canada has been positive for us.  
However, current Canadian R&D efforts in bovine genomics must increase in order to 
exploit the benefits of BSGP in Canada.  Current support from Genome Canada or 
Agriculture and Agri-Food Canada for animal genomics research has been very limited to 
date.  The competitiveness of an $18 billion Canadian industry depends on it. From his 
point of view, he stated that “I am pretty sure the same is true for swine”. 
 
Dr. Jon Meadus, meat research scientist, Lacombe Research Centre, Agriculture and 
Agri-Food Canada (AAFC), looked at the pork industry targets for meat quality and 
provided partial answer to the following questions: 
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1. How can genomics help? 
2. What are the approaches AAFC can do? 
3. What are the Genome Canada cutting edge opportunities? 

 
Dr. Meadus stated that genomics is part of the solution.  For example, to treat boar taint 
with genomics, you need in-line detection technology for its measurement and acceptance 
by processors.  In his opinion, the cutting edge opportunities needed for pig genomics are 
microarray systems for multiple test categories, whole genome sequencing, proteomic 
workstations, transgenic animals, by-product conversion: fermentation cultures, and 
centralized database with traceability, product quality information, and pedigree 
certification. 
 
Dr. Bonnie Mallard, professor in Department of Pathobiology, Ontario Veterinary 
School, Guelph University, reviewed current problems in animal health.  She proposed 
that one solution to take advantage of natural animal variation is to integrate molecular 
and quantitative genetic strategies to enhance the immune system and improve inherent 
disease resistance of food-producing animals. In addition, we need to improve our 
comprehension of disease resistance by understanding favorable phenotypes, and the 
underlying genes and proteins that are being produced.  This approach has the ability to 
advance the global competitiveness of the Agri - Food industry.  Dr. Mallard gave us 
several examples of high immune response and breeding for disease resistance of 
pigs.  She stated that an immune-endocrine array could be used to evaluate genes 
associated with high and low immune response or disease resistance.    Her take-home 
message was that substantial genetic variation exists among individuals (pigs & cattle) 
and between breeds making genetic selection for high immune response possible and 
beneficial.  Many genes regulate host defense, and immune response gene expression 
varies among animals selected for various traits.  Epigenetic modification can also 
influence immune response gene expression and needs to be investigated further (e.g., 
IGF-2). 
 
Finally, Dr. Michael Phillips, director of Pharmacogenomics, Genome Quebec, 
University of Montreal, looked at the lessons learned from pharmacogenomics. What are 
the opportunities for biomedical research in swine?  Swine biomedical models offer the 
possibilities of “pharming”: the production of pharmaceuticals from genetically altered 
plants or animals, such as xenotransplantation: the production of humanized organs, and 
the use of pigs as disease models for diabetes, heart diseases, infectious diseases, and 
other applications.  However, for these models and applications, stringent GLP 
procedures must be carefully followed and would require major investment, effort, and 
commitment.  

Focus group discussions 
 
In the afternoon, four focus group discussions on production efficiency, meat quality, 
animal health and disease resistance, and biomedical models were held. Each group was 
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presented with a pre-determined set of questions and then reported back to the general 
assembly prior to a general discussion.  

Production efficiency 
 
From the point of view of production efficiency, the strengths of our Canadian swine 
industry are:  
 

• Relatively small production units (in comparison to the US) and better 
management; 

• Suitable climate for hog production and lower hog densities in some areas; 
• Some good links between industry and the swine research community; 
• Canada’s ability to do Public Private Partnership can be a huge advantage; 
• Production in terms of number of pigs born alive, uniformity, access to low cost 

feed resources, access to new technologies; 
• Animal welfare. 

 
and the weaknesses of this industry are: 
 

• Lack of coordination across the country – no structures in place to allow for 
integration of R&D between industry, universities, and federal research 
institutions, except for the role played by the CCSI for swine genetic research; 

• Need to have a centrally driven plan to coordinate even though forced 
coordination does not always work well. 

Do you think genomics could help improve some of these strengths or alleviate some 
these weaknesses? Which one and how? 
Genomics gives us the ability to respond to and integrate many of these issues and help 
understand complex traits. Without genomic technology, the Canadian pork industry will 
not be competitive in 10 years.  However, we need to obtain phenotypic information to be 
able to use genomic technology.  Genomics will provide additional tools to help 
understand the relationship with the traits and will allow the study of interaction among 
genes.  
 
Good examples of use of genomics in the swine industry are the following: 
 

• Used in traceability and in production traits;   
• Production companies use a number of markers for their traits; in fact, about 50% 

of pigs produced in the US today have benefited from a number of improvements 
due to genomics; 

• Biomarkers. 

What is needed for the swine industry to take full advantage of the potential offered by 
the genomic opportunity? 
Universities need to take a more proactive role to interact with industry – extension and 
outreach.  We need to bring leading breeding companies together; in fact, Canada has a 
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large number of breeding companies proportionally, even more than in the USA.  
Furthermore, different segments of the pork chain need to come together and this has to 
be based on genetically driven forces.  Canadian genetic companies need to take the lead. 
Better yet, we need industry champions that can move the process forward.  All 
successful initiatives must have a champion.  The industry needs to become more cost 
efficient and, hopefully, by having new genomic tools will help achieve these goals. 

How do we participate with the International Swine Genome Sequencing Consortium?  
Canada is a small country and needs to be strategic. There is a need for a balance between 
benefits to the whole group and benefits to Canada (such a balance between contribution 
towards the sequencing and post-sequence questions).  Canadian institutions can 
participate in the research effort but we must earmark some funding for post-sequence 
applications.  In some cases, technology can be applied fairly soon.   
 
Overall, participants felt that we are more interested in an integrated North American 
community than a provincial one. 
 
Meat quality 
 
From the point of view of production efficiency, the strengths of our Canadian swine 
industry are:  
 

• Improved slaughter methods (stress resistant animals); 
• Taste, marbling, texture, and colour; 
• Meat safety (in relation to disease resistance); 
• Yield. 

 
and the weaknesses of this industry are: 
 

• Consistency in meat quality; 
• Transfer of information and knowledge across the value chain; 
• Losing competitive advantage; 
• Useful and affordable SNP panel; 
• Deficient in phenotypic information. 

Do you think genomics could help improve some of these strengths or alleviate some 
these weaknesses? Which one and how? 
This group identified the following issues before we could take advantage of the potential 
offer by genomics in meat quality: 
 

• Currently, there is no specific program at Agriculture and Agri-Food Canada; 
• We do not have critical mass of researchers; 
• There is insufficient public dollars invested relative to the size of the industry; 
• Availability of animals for research is a problem; 
• Our current infrastructure to evaluate meat quality is adequate. 
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What is needed for the swine industry to take full advantage of the potential offered by 
the genomic opportunity? 
Some of the needs identified are as follow: 

• National will to undertake a coordinated effort to take advantage of genomics; 
• Systems biology approach: integration of genetics, genomics, and management in 

order to produce the required quality for different markets; 
• Tools to measure meat quality; 
• Designer pigs for specific markets (one example was a hairless hog that would 

substantially reduce processing cost) 

How do we participate with the International Swine Genome Sequencing Consortium?  
How can we best coordinate research? 

• Information transfer and education on how to use genomics to remain 
competitive; 

• Establish networks to ensure coordination. 
 
How can industry make use of genomic approaches? 

• Difficult to assess until see actual benefits; 
• Need scientific community to guide and, if it demonstrates a use, the industry will 

adopt. 
 
How do we participate with the ISGSC? 

• Need to be part of the international effort even though our contribution cannot be 
big. Our approach must be smart and strategic e.g., do a SNP chip that can be 
used by the Canadian swine industry. 

 
Animal health and disease resistance 
 
From the point of view of production efficiency, the strengths of our Canadian swine 
industry are:  
 

• Reputation (e.g., real and perceived) in animal health; 
• Low stocking density of herds; 
• Climate; 
• Good disease control at border and structure; 
• Excellence in genetics. 

 
and the weaknesses of this industry are: 
 

• Stocking density is restricted to certain regions in Canada; 
• Poor health data collection and sharing of phenotype information; 
• Need better early detection and diagnostic tools and disease monitoring systems; 
• Poor national strategy for animal health and very limited coordination; 
• Lack of research funding in animal health. 
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Do you think genomics could help improve some of these strengths or alleviate some 
these weaknesses? Which one and how? 
Genomics can definitely help to enhance our knowledge of immune response and disease 
resistance mechanism.  However, we will need to work on all three components of the 
host – pathogen – environment interaction.  In addition, there should be a combined 
interest in animal well-being that includes the role of stress exposure to disease outcome 
using genomic tools.  Funding should help coordinate our force and assemble multi-
disciplinary teams. Finally, resource populations are needed and genomics could be a 
unifying force to support this effort.  Key to our success will be sharing the information 
generated by the genomic effort. 

What is needed for the swine industry to take full advantage of the potential offered by 
the genomic opportunity? 
The industry needs money, assets, and resources!  First, we need to prepare an inventory 
of all Canadian swine resources, including our skilled workforce.  Second, we need to get 
in the game of swine genomics while remaining focused and strategic in our contribution.  
Canada needs to look beyond the swine genome sequencing project by looking at how to 
utilize this information.  In animal health, the industry needs effective systems to identify 
emerging diseases (e.g., diagnostic tools, sharing of information, national / international 
biosecurity system).  Finally, the industry needs lines or resource populations to help 
improve disease resistance.   

How do we participate with the International Swine Genome Sequencing Consortium?  
Whole genome sequencing has to be done and Canada needs to become involved!  The 
fact that Canada gets into the game later is an advantage because we will then have 
immediate access to all of the swine sequencing data for a small portion of the total 
investment.  But then, for a true return on its investment, Canada would need to identify 
specific post-sequencing SNPs which would be of benefit to our industries.  Rapid access 
to SNP panel is essential to develop, as leader, projects supporting Canadian interest built 
on Canadian expertise - assets have to be built in Canada.  Let us make sure we build on 
Genome Canada’s previous contribution and experience with the international bovine 
genomic project. 
 
Biomedical models 
 
The competitive animal models are the rodent (mouse, rat, etc), dogs, and primates.  
Opportunities identified for pigs as biomedical animal models were the following: 
 

• Models for human disease: 
– Cardio-vascular disease 
– Diabetes 
– Nutrition 
– Immune response 
– Etc. 

• Xenotransplants 
– Islet cells 
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– Heart valves 
– Bridging transplantations 
– Blood products 
– Issues with Zoonoses (transmission of dormant retroviruses) 

• Bioreactors 
– Seminal fluid production of recombinant proteins 

 
However, the main barriers to these applications are their high cost, long product 
development time, and GMO/transgenic issues.  In general, advantages associated with 
pigs as biomedical models are as follows: 

• Genetically close to humans; 
• Litter bearing species (replicas); 
• Size mimics that of human; 
• Pig clinical research organization. 

 
On the other hand, disadvantages are the following: 

• Large animal (higher costs); 
• Longer gestation times; 
• No embryonic stem cell techniques available yet / knock outs are difficult; 
• Litter sizes do not compare to human. 

 
However, Canada per se provides several advantages to the use of swine as biomedical 
models: 

• Large breeding efforts/programs; 
• Good herd/breeding records; 
• Primary breeders are in Canada; 
• Large expertise in genetics (breeding), but not necessarily in genomics; 
• Strong GE3LS program. 

 
Nevertheless, several challenges / knowledge gaps were identified: 

• Intersection of people using pigs as a model system and genomics may be low; 
• Genomics only used for breeding; 
• Future studies and comparative studies will tell us if the pig is a good human 

model; 
• Information gap in business development; 
• Few incentives to use swine as model system; 
• Gap in knowledge transfer. 

 
In the future, greater education in industry and completion of swine sequence may drive 
more use of swine as a biomedical model system.   

General assembly deliberation 
 
The group discussed some of the pros and cons of making an investment in genomics and 
what would be the advantages to the Canadian swine genomic industry.  It was noted that 
the provinces may be able to get together to leverage investment from Genome Canada 
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and the industry to allow participation in the international sequencing effort.  There is a 
need to capitalize on this opportunity.  In addition, Agriculture and Agri-Food Canada 
(AAFC) has a bioproducts program and there may be an opportunity for funds from 
AAFC to support swine genomics in Canada. However, this program needs industry 
support.  Unfortunately, at the moment, this program is over subscribed and the letters of 
intent have already been received.  
 
In terms of communication, it was stated by participants that there is a need to better 
explain why genomics is important for the swine industry?  Position paper process of 
Genome Canada will help open up the dialog.  
 
The industry needs a strong leadership from different stakeholders.  In terms of genomic 
capacity, it is clear that Canada has the capacity to develop and take advantage of the 
SNPs identified from the swine genome sequencing.  The sequence provides the 
reference on which to build SNP discovery but not the SNP discovery itself; this is a later 
phase where members of a consortium, such as the genoscope, have invested funds for 
some SNP discovery.  This opportunity for Canadian swine improvement was clearly 
identified by the industry and is easily accessible to them.  Furthermore, the Genome 
Sciences Centre in Vancouver has received one of the new sequencing technologies so 
we, as a country, would have the capacity to carry out some re-sequencing. 
 
Would it be valuable to bring together champions for the process?  These people could 
form a stakeholder committee from the different sectors involved in the pork value chain.   
As a whole, we can also take advantage of the expertise gathered today to feed into the 
position paper process.  This information could be use positively in many ways by the 
different stakeholders. 
 
A small committee of champions, mostly composed of industry representatives, 
gathered together spontaneously to move forward a Canadian swine genomics 
strategy.  Composition of this committee will be expanded in the near future 
especially to include researchers with detailed knowledge of genomic procedures but 
is made up of the following people for the moment: 
  

 Dr. David Bailey, Genome Alberta (Public sector) 
 Dr. Gijs van Rooijen, Genome Alberta (Public sector) 
 Dr. Pramod Mathur, Canadian Centre for Swine Improvement (Industry, National 
research and development centre); 
 Dr. George Foxcroft, University of Alberta (University); 
 Dr. Patrick Charagu, Hypor Canada (Industry, Multinational breeding company); 
 Mr. Daniel Godbout, Génétiporc Inc. (Industry, Breeding company); 
 Dr. Serge Pommier, PIC Canada Ltd (Industry, Multinational breeding company). 

Conclusion 
 
The workshop was successful in meeting its objectives.  There was a good representation 
from the pork value chain.   
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A Canadian participation in the International Swine Genomics Sequencing Consortium 
effort was supported by participants.  The International Swine Genome Sequencing 
Consortium has entered phase IV with the goal of generating a high quality assembled, 
annotated draft DNA sequence (greater than 6 X) of the pig genome.  However, 
additional dollars ($2.5 million US) are critically needed to complete this essential phase 
and generate a high quality sequence from which SNPs database could be generated for 
genetic selection purpose (see letter from Dr. Larry B. Schook, chair of ISGSC – annex 
4).  This report from the workshop to Genome Canada supports and encourages the 
involvement of Genome Canada in the International sequencing effort.   
 
It is very important that any Canadian contribution to the International Swine Genomics 
Consortium sequencing effort should be part of a Canadian swine genomics strategy 
coordinated through a research organization within Canada.   
 
Canada’s swine genomics efforts will be supported by industry stakeholders in swine 
genetics to ensure successful research and development according to industry needs (see 
letter of support – annex 5). 
 

Next steps – Objectives and Recommendations 

The committee should meet to develop a global Canadian swine industry strategy for 
genomics research in order to: 

First – To be a player in the swine genomics sequencing effort 

 Genome Canada should make a financial contribution to the International 
Swine Genome Sequencing Consortium in 2007/08; 

 Federal and provincial genomic organizations should be engaged to make a 
similar contribution; 

 These contributions would be part of the initial contribution made by these 
organizations to a national Canadian swine genomic research strategy led and 
supported financially by the Canadian swine industry. 

Second – To support research and development making use of the investment in swine 
genome sequencing for allowing Canadian swine breeding companies a rapid access, for 
in-house competitive research using SNP panels  
 
Third - To support funding for one or several provincial, national or participation in 
international swine genomics based research projects beneficial to the entire Canadian 
pork value chain.  This support could be obtained from Industry, Provincial 
Governments, or through funding for the Genome Canada Agriculture-Animal Theme. A 
position paper entitled Aquatic and Terrestrial Genomics was prepared and submitted to 
Genome Canada on July 3rd 2007.  If successful,  genomics funding in this area could 
become available in 2008 with an opportunity for funding large scale genomics projects 
in 2009.  
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AAnnnneexx  11  ––  WWoorrkksshhoopp  aaggeennddaa  
  

GGEENNOOMMEE  CCAANNAADDAA  --  IINNDDUUSSTTRRYY  SSWWIINNEE  GGEENNOOMMIICCSS  WWOORRKKSSHHOOPP  
Friday, May 4th, 2007  

 
The Westin Bristol Place Hotel, Toronto Pearson Airport 

950 Dixon Road · Toronto, Ontario M9W 5N4 · Canada ·  
Telephone: (416) 675-9444 

(www.starwoodhotels.com/westin/search/hotel_detail.html?propertyID=1771) 
 

07:00 Continental Breakfast 
 

AGENDA OF MEETING 
 
08:00 Welcome & Introductions 

Dr. David Bailey, Genome Alberta & Dr Pramod Mathur, CCSI 

 

08:10 Facilitator and details for the day – Dr. Denis Petitclerc, The Groupe Crea Inc. 

 Goals of the Workshop: 

3) Determine swine genomic priorities for Canada 

4) Determine how to use existing Canadian institutions and resources to improve 
Canada’s competitiveness in the international pork industry market 

08:15 Dr. Steve Scherer, The Centre for Applied Genomics, University of Toronto: 
Genomics - Universal concepts, applications, and implications. (20 min presentation, 
10 min question period) 

 

08:45 International Swine Genome Sequencing Consortium (ISGSC; www.piggenome.org) 
– current status report:     

 Dr. Larry Schook, University of Illinois, Team leader ISGSC: update on 
sequencing  (15 min) 

 Dr. Ronnie Green, ARS-USDA: government perspective on financing genomic 
research (15 min) 

 Questions and discussion (10 min) 
 

09:30 Canadian Industry needs: 

 Dr. Pramod Mathur, CCSI Chief Geneticist: Current status on swine genetic 
research in Canada and how to move into genomics  (15 min) 

 Mr. Clare Schlegel, President, Canadian Pork Council: Economic traits to 
improve upon - point of view of producers (15 min) 

 Mr. Don Davidson, Senior Vice-President, Maple Leaf Pork: Economic traits to 
improve upon - point of view of a processor (15 min) 

 Questions and discussion (15 min) 
 

10:30 Health Break 
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10:45 Canadian Swine Genomics – current situation 

   
 Dr. Jacques Chesnais, Senior Geneticist, Semex Alliance: Use of genomic tools 

by Semex Canada (15 min) 
 Dr. Bonnie Mallard, Professor, University of Guelph: Genomics to improve 

immunity for the benefit of producers and consumers (15 min) 
 Dr. Jon Meadus, Research Scientist, AAFC: Genomics to improve meat quality 

traits for the benefit of producers and consumers (15 min) 
 Dr. Michael Phillips, Director Pharmacogenomics, Genome Quebec and 

Montreal Heart Institute: Functional genomic research – a biomedical point of 
view (15 min) 

 Questions and discussion (15 min) 
   

12:00 Lunch 

 

13:00 Focus groups on Canadian swine genomic research priority settings (75 min) 

 Instructions provided by Dr. Denis Petitclerc, Le Groupe Créa 

 Group # 1: Production efficiency  

o Moderator Dr. Pramod Mathur, CCSI 
o Co-moderator: Dr. Karen Dewar, Genome Canada 

 Group # 2: Meat Quality 

o Moderator Dr. Stephen D. Morgan Jones, AAFC 
o Co-moderator: Dr. Cindy Bell, Genome Canada 

 Group # 3: Animal health and disease resistance 

o Moderator Dr. Bonnie Mallard, University of Guelph 
o Co-moderator: Mr. Martin Rice, Canadian Pork Council 

 Group # 4:  Biomedical models 

o Moderator Dr. Michael Phillips, McGill University 
o Co-moderator: Dr. Klaus Fiebig, Ontario Genomics Institute  

14:30 Reports of focus groups to the general assembly (40 min; 10 min per focus group) 

 Moderator: Dr Max. F. Rothchild, Iowa State University 

15:15 Break 

15:30 General discussion – Moderator: Dr. David Bailey, Genome Alberta 

 Feed-back from focus groups 

 Consensus on priority settings  

 Funding – HQP, gaps, resources, strategy and timeframe 

 Next Steps – Assign responsibilities 

 

16:30 Closing Remarks – Dr. David Bailey, CEO, Genome Alberta 

 Adjourn 
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AAnnnneexx  22  ––  SStteeeerriinngg  ccoommmmiitttteeee  ccoommppoossiittiioonn  
 

Dr. David Bailey (chairperson), Genome Alberta 
 
Dr. Cindy Bell, Genome Canada 
 
Dr. Karen Dewar, Genome Canada 
 
Dr. Pramod Mathur, Canadian Centre for Swine Improvement 
 
Dr. Stephen Morgan Jones, Agriculture and Agri-Food Canada 
 
Dr. Denis Petitclerc, Le Groupe Créa Inc. 
 
Dr. Steve Scherer, the Centre for Applied Genomics, University of Toronto 
 
Mr. Clare Schlegel, Canadian Pork Council 
 



AAnnnneexx  33  ––  LLiisstt  ooff  
ppaarrttiicciippaannttss  
 
David Bailey  
Genome Alberta 
3553-31 Street NW, Suite 115 
Calgary Alberta, T2L 2K  
dbailey@genomealberta.ca 
 
Cindy Bell 
Genome Canada 
150 Metcalfe Street, 22nd floor 
Ottawa, Ontario, K2P 1P1  
cindybell@genomecanada.ca 

Ted Bilyea 
Executive Vice-President (retired) 
Maple Leaf Foods 
tedbilyea@rogers.com 

Patrick Charagu 
Hypor Canada 
402 McDonald Street,  
Regina, Saskatchewan, S4N 6E1 
Patrick.Charagu@hypor.com 
 
David Charest 
Genome British Columbia 
500-555 West 8th Avenue 
Vancouver British Columbia, V5Z 1C6 
dcharest@genomebc.ca 
 
Shu Chen 
Laboratory Services Division 
University of Guelph 
P.O. Box 3650, 95 Stone Road West 
Guelph, Ontario, N1H 8J7 
schen@lsd.uoguelph.ca 
 
Jacques Chesnais 
Semex 
130 Stone Road West,  
Guelph, Ontario N1G 3Z2 
jpchesnais@rogers.com 
 
 
 
 
 

 
 
 
 
Don Davidson 
Maple Leaf Consumer Fresh Food 
Division 
1016-B Sutton Dr., Suite 201 
Burlington, Ontario, L7L 6B8 
DavidsDO@MapleLeaf.ca 
 
Karen Dewar 
Genome Canada 
150 Metcalfe Street, 22nd floor 
Ottawa, Ontario, K2P 1P1  
kdewar@genomecanada.ca 
 
Walter Dixon 
Department of Agriculture, Food and 
Nutritional Science 
University of Alberta 
Edmonton, Alberta, T6G 2P5 
walter.dixon@ualberta.ca 
 
Murray Dugan 
Fast Pigs, Inc. 
2-2175 Airport Dr. 
Saskatoon, Saskatchewan, S7L 7E1 
mduggan@fastgenetics.com 
 
Klaus Fiebig 
Ontario Genomics Institute 
MaRS Centre, Heritage Building 
101 College Street, Suite HL50  
Toronto Ontario M5G 1L7 
kfiebig@ontariogenomics.ca 
 
Frédéric Fortin 
Centre de developpement du porc du 
Quebec, Inc. 
2795 Boul Laurier, Bureau 340 
Sainte-Foy, Quebec, G1V 4M7 
ffortin@cdpqinc.qc.ca 
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George Foxcroft 
Department of Agriculture, Food and 
Nutritional Science 
University of Alberta 
Edmonton, Alberta, T6G 2P5 
George.Foxcroft@ualberta.ca 
 
Daniel Godbout 
Génétiporc Inc. 
1312 rue St-Georges 
Saint-Bernard, Quebec, G0S 2G0 
dgodbout@bami.qc.ca 
 
Ronnie Green 
National Program Leader 
Food Animal Production 
United States Department of Agriculture 
5601 Sunnyside Ave  
Beltsville, Maryland, 20705-5138 
Ronnie.Green@ars.usda.gov 
 
Martin Hirst 
BC Cancer Research Centre 
675 West 10th Avenue 
Vancouver, BC, V4Z 1L3 
mhirst@bcgsc.ca 
 
Joanne Johnson 
BC Cancer Research Centre 
675 West 10th Avenue 
Vancouver, BC, V4Z 1L3 
jjohnson@bcgsc.ca 
 
Robert Kemp 
RAK Genetic Consulting Ltd. 
Alberta 
kempb@shaw.ca 
 
Kevin Lang 
Bova-Can Laboratories 
125-15 Innovation Blvd. 
Saskatoon, Saskatchewan, S7N 2X8 
lang@src.sk.ca 
 
Jim Long 
Genesus Genetics 
Box 278, 101 - 2nd Street 
Oakville Manitoba 
genesus@bellnet.ca 
 
 

Laurence Maignel 
Canadian Center for Swine 
Improvement (CCSI) 
Central Experimental Farm, Building 54 
Ottawa, Ontario, K1A 0C6   
laurence@ccsi.ca 
 
Bonnie Mallard 
Ontario Veterinary College 
Department of Pathobiology 
University of Guelph 
Guelph, Ontario, N1G 2W1 
bmallard@ovc.uoguelph.ca 
 
Pierre Paul Martin 
Olymel 
2200 Leo Pratte, Bureau 4400 
St Hyacinthe, Quebec, J2S 4B6 
ppmartin@olymel.com 
 
Pramod Mathur, 
Canadian Center for Swine 
Improvement (CCSI) 
Central Experimental Farm 
Building 54 
Ottawa, Ontario, K1A 0C6 
pramod@ccsi.ca 
 
Jon Meadus 
Lacombe Research Centre 
Agriculture and Agri-Food Canada  
6000 C & E Trail 
Lacombe, Alberta, T4L 1W1 
meadusj@agr.gc.ca 
 
Claude Milville 
Fédération des producteurs de porcs du 
Quebec 
555 Boulevard Roland-Therrien, 
Longueuil, Québec, J4H 4E9 
cmiville@upa.qc.ca 
 
Stephen Moore 
Department of Agriculture and 
Nutritional Science 
University of Alberta 
Edmonton, Alberta, T6G 2P5 
Stephen.Moore@afhe.ualberta.ca 
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Stephen Morgan Jones 
Lethbridge Research Centre 
Agriculture and Agri-Food Canada  
Lethbridge, Alberta, T1J 4B1 
MorganjonesS@AGR.GC.CA 
 
Denis Petitclerc 
Group Crea Inc. 
69, Rue Sherbrooke Ouest 
Montreal, Quebec 
Denis.Petitclerc@GroupeCrea.com 
 
Michael Phillips 
Director of Pharmacogenomics, 
Genome Quebec 
740 Dr. Penfield Avenue 
Montreal, Quebec, H3A 1A4 
mphillips@genomequebec.com 
 
Charles Pick 
DNA LandMarks Inc 
84 Richelieu Street 
Saint-Jean-sur-Richelieu, Quebec  
pickc@dnalandmarks.ca 
 
Yves Plante 
Canadian Animal Genetic 
Resources Program, 
Agriculture and Agri-Food Canada 
Rm 6D62, 51 Campus Drive 
Saskatoon, Saskatchewan, 
plantey@agr.gc.ca 
 
Graham Plastow 
Bovine Genomics Program 
University of Alberta 
Graham.plastow@afhe.ualberta.ca 
 
Serge Pommier 
PIC Canada Ltd 
Shefford, Quebec 
serge.pommier@pic.com 
 
Reno Pontarollo 
Genome Prairie 
111 Research Drive, Suite 101 
Saskatoon Saskatchewan, S7N 3R2 
rpontarollo@genomeprairie.ca 
 
 
 

Andrew Potter 
VIDO 
University of Saskatchewan 
Saskatoon, Saskatchewan, S7N 5E3 
andrew.potter@usask.ca 
 
Jurgen Preugschas 
PEAK Swine Genetics Inc 
#217, 5904B - 50 Street, 
Leduc, Alberta, T9E 6J4 
fivelakes@ralcomm.net 
 
David Price 
Sunterra Group 
Box 309,  
Trochu, Alberta, T0M 2C0 
dave.price@sunterra.ca 
 
Claude Robert 
Université Laval 
Sainte-Foy, Québec, G1K 7P4 
claude.robert@crbr.ulaval.ca 
 
Max Rothschild,  
Iowa State University 
2255 Kildee Hall 
Ames, Iowa 50011-3150 
mfrothsc@iastate.edu 
 
Stephen Scherer 
The Centre for Applied Genomics 
The Hospital for Sick Children 
101 College St.,  
Toronto, Ontario, M5G 1L7 
steve@genet.sickkids.on.ca 
 
Clare Schlegel 
Canadian Pork Council 
1101-75 Albert Street 
Ottawa, Ontario, K1P 5E7 
clare@sugarfield.ca 
 
Lawrence Schook 
Laboratory of Comparative Genomics 
University of Illinois 
1201 W. Gregory Drive 
Urbana, Illinois, 61801 
schook@uiuc.edu 
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Brian Sullivan 
Canadian Center for Swine 
Improvement (CCSI) 
Central Experimental Farm 
Building 54 
Ottawa, Ontario, K1A 0C6   
brian@ccsi.ca 
 
Gijs van Rooijen 
Genome Alberta 
3553-31 Street NW, Suite 115 
Calgary Alberta, T2L 2K 
vanRooijen@genomealberta.ca 
 
 
 
 
 

Kevin Wade 
Department of Animal Science 
McGill University 
Macdonald Campus, 21111 Lakeshore 
Road 
Ste. Anne de Bellevue, Quebec, H9X 
3V9  
kevin.wade@mcgill.ca 
 
Tun-Ping Yu 
DNA LandMarks Inc 
84 Richelieu street 
Saint-Jean-sur-Richelieu, Quebec  
YuTP@dnalandmarks.ca 
 
 
 



 
 

 
20

AAnnnneexx  44  ––  LLeetttteerr  ffrroomm  IISSGGCCGG  
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AAnnnneexx  55  ––  LLeetttteerr  ffrroomm  ssttaakkeehhoollddeerrss  iinn  sswwiinnee  ggeenneettiiccss 
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