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Sector Strategy 

1. Guide genomics research and innovation 

investments for improved energy 

operations, environmental performance, 

and societal benefits 
 

2. Increase collaboration between research 

and industry 
 

3. Develop Canada’s genomics 

infrastructure and intellectual capital 

The Genomic Enterprise engaged in an extensive consultation 

process to define the end user needs for the energy and mining 

sectors and how genomics can provide solutions. The result was a 

decision to focus on three key areas:  



Genomics in Canada’s Energy Sector 
Areas of Opportunity: 

• Improving environmental performance, 

societal acceptance 

• Improving recovery of declining 

hydrocarbon deposits 

• Reducing risks 

• Improving costs 

 

Genomics Approach: 

• Microbial communities play a role in 

energy processes and therefore omics 

sciences could be used to address 

challenges and opportunities in this 

sector 

 

 

 

 



Challenges Facing the Sector 

Pipeline Corrosion and Well Souring 

• Genomics has helped identify the microbes 

involved in souring and corrosion. However, 

more research is required to translate 

discoveries into biotechnologies. 

 

Resource-Intensive Extraction 

• Conversion of residual oil to value-added 

products remains a challenge. 

 

Accelerating Effluent Clean-Up 

• Genomics can help optimize the activity of 

microbes to treat effluents. 

 

 



Challenges Facing the Sector 

 

Assessment, Monitoring, and 

Compliance 

• Limited tools to asses toxicology and risk 

in todays complex environments, define 

baselines. 

 

Aging Production 

• Extending production from existing 

reservoirs is important and microorganisms 

present an opportunity to enhance 

recovery of valuable resources 

 



Challenges Facing the Sector 

Greenhouse Gases 

• Both microbes producing methane and 

those capable of consuming methane have 

been identified in tailings ponds. Future 

genomics research is needed to actively 

manage methane production. 

 

Oil/Hydrocarbon Spills 

• Improved knowledge of biodegradation 

pathways is required to develop effective 

site-specific approaches for both 

prevention (corrosion) and remediation 

(releases).  



Energy Sector Opportunities 

• Genomics has the potential to support resolution of 

sector challenges 

 

• Genomics can enhance the energy sector by 

improving on existing physical, organic and inorganic 

chemistry solutions. 

 

• Opportunity to help realize G7 commitment to 

dramatically reduce GHG emission by 2050, bridge to 

lower carbon future. 

 



For a modest investment, 

biological applications can 

provide demonstrated returns 

such as: 

 

• 5–10% enhanced oil recovery 

• 50% reduced greenhouse gas 

emissions from tailings ponds 

• 10% correction toward a more 

desirable pH for contaminated 

soils 

• Accelerated oil spill cleanup 

Potential Industry Benefits 



Socioeconomic Impact 

Breakthroughs in the energy sector from genomics 
solutions will promote: 

 

 Industry leadership  

 More trained personnel  

 Steady supply of high-demand technologies 

 Enhanced financial, environmental and societal benefits 

 

As an example, given the oil and gas sector contributes 8 -10% 
of GDP, a 1% improvement in yield would provide $1.5B and 

employment for thousands of Canadians. 

 



 World-leading expertise in hydrocarbon and petroleum 

microbiology. 

 Plentiful natural resources and substantial processing and 

infrastructure capabilities in energy. 

 Largest energy companies have major operations, facilities, and 

offices in Canada. 

 Generous tax incentives for investing in research. 

 Internationally competitive large-scale focused technology 

platforms and R&D centres across the country. 

Canada’s Leadership and 

Strengths 



Canada’s Leadership and 

Strengths 

A stable economy forms the backdrop for government 

efforts to streamline project approvals and establish 

policies for enhanced resource exploration 

 

• Genome Canada and its partners 

have invested more than $2B in 

‘omics’ activities over the last decade 

 

• Implementation of a robust genomics 

strategy will aid Canada and the 

world in achieving a more 

sustainable future. 
 



Past Funded Large-Scale 

Initiatives 
Project Funded By 

Metagenomics for Greener Production and 
Extraction of Hydrocarbon Energy 

  

Genome Alberta 

Genome British Columbia 

Genome Canada 

Genorem: Improving Bioremediation of Polluted 
Soils Through Environmental Genomics 

Genome Quebec 

Genome Canada 

Alder-Frankia Symbionts for Improved 
Revegetation and Remediation of Oil Sands 
Tailings 

National Research Council Canada’s 
Biotechnology Research Institute 

Bioproducts and Enzymes from Environmental 
Metagenomes (BEEM) 

Ontario Genomics Institute 

Genome Canada 

University of Toronto 

Geosyntec Consultants Inc. 

Biomonitoring 2.0: High-Throughput Genomics 
for Comprehensive Biological Assessment 

  

Genome Canada 

Ontario Genomics Institute 

University of Guelph 

Exploring Eco-Toxicogenomics 

  

Environment Canada 

McMaster University 



 

 

Hydrocarbon Metagenomics 

Project 
Industry Involvement 



Bioproducts and Enzymes from 

Environmental Metagenomes (BEEM) 

Industry and End-user Involvement 



Conclusions 

Genomics can help the Energy sector to: 
 

• Optimize processes 

• Address environmental issues 

• Meet regulatory requirements 

• Manage and mitigate risk 

• Support responsible and sustainable business 

practices 

• Support social license 

 

 



• Canada’s Genomic Enterprise can contribute to a more 
sustainable and profitable energy sector 

• We will work with Industry, Government, Academia to: 

• coordinate and streamline communication, education, and identification 
of industry challenges and the potential for genomics 

• prioritize common issues for research 

• leverage successful synergies - consider successful collaborative 
models from  energy industry and other sectors 

• employ omics technologies at three different levels of application:  

• early stage: foundational research (Genome Canada’s GAPP 
initiative). 

• near-term: based on sound fiscal reasoning, move beyond pilot 
studies (Genome Canada’s LSARP) 

• late-stage: industrial scale-up of omics technologies to advance 
existing operations or new commercial processes (consider Joint 
Industry Projects).  

 

 

 

 

 

  

Conclusions 



Now is the Time: 

• The energy sector is facing many challenges 

• Genomics has provided demonstrated benefits,  and much more is 

possible. 

Funding Available: 

• Genome Canada has up to $26 million ready to invest 

• Leverage up to $78 million in total investment  

Collaboration with Industry Required: 

• Canada’s Genomics Innovation Network provides access to cutting 

edge technologies used in the field of genomics and related areas, 

expansive databases of genomics information 

• Where do we channel future investments to maximize returns to all 

stakeholders?  

 

 

 

Summary 


