GENOME BC
STRATEGIC PLAN
2015 - 2020

“POWERING BC’S BIOECONOMY”

April 2015

Genome BC
Strategic Plan
2015-2020
Powering BC’s Bioeconomy

Notice of Copyright

Proprietary Information

Genome British Columbia (Genome BC)

The information in this document is

2015-2020

2015

proprietary to Genome BC and may not be

through March 2020: Copyright © 2014

used, reproduced, or disclosed to others

Genome BC. All rights reserved. No part of

except as permitted in writing from

this document may be reproduced in any

Genome

form by any means without prior written

document, by its retention and use, agrees

consent from Genome BC.

to protect the same and the information

Strategic

Plan:

April

BC.

The

recipient

of

this

herein from loss, theft, and compromise.

Printing Date

Corporate Address
Genome British Columbia

April 2015
Version 3.5

400-575 West 8th Avenue
Vancouver, BC V5Z 0C4
Telephone: 604.738.8072
Fax: 604.738.8597
Email: info@genomebc.ca
www.genomebc.ca
www.genomicseducation.ca

Table of Contents
Executive Summary ...........................................................................................1
A Vision for British Columbia’s Bioeconomy ................................4

1
1.1

The Potential of Genomics .................................................................................... 4

1.2

Key Opportunities for British Columbia .............................................................. 6

Genome BC .......................................................................................8

2
2.1

Our Vision ................................................................................................................. 8

2.2
2.2.1
2.2.2
2.2.3

Our Mission.............................................................................................................. 8
Genome BC’s Approach ................................................................................................... 8
What is the ‘Bioeconomy’? .............................................................................................. 9
Progressing with Our Strategy ....................................................................................... 10

2.3
2.3.1
2.3.2
2.3.3
2.3.4
2.3.5

Achievements to Date .......................................................................................... 12
Capacity Building............................................................................................................ 12
Partnerships and Co-investment ................................................................................... 14
Leadership across British Columbia ............................................................................... 15
Public Outreach and Education...................................................................................... 16
Commercialization ......................................................................................................... 16

Realizing the Potential – 2015-2020 Plan .................................. 17

3
3.1
3.1.1
3.1.2
3.1.3
3.1.4
3.1.5
3.2

Genome BC’s Logic Chart ..................................................................................... 22

3.3

Stakeholders and Partners ................................................................................. 23

BC’s Strategic Sector Opportunities ........................................... 25

4

5

Strategic Objectives 2015-2020 ......................................................................... 17
Enhance BC’s Recognition as a Bioeconomy Leader, Attracting Top Talent and New
Investments ................................................................................................................... 18
Support Innovation and Sustainability in BC’s Key Socio-economic Sectors through
Translation of Research ................................................................................................. 18
Promote and Support World-class Research ................................................................. 19
Develop a Vibrant Life-sciences Cluster ......................................................................... 20
Enhance Recognition of the Value of Genomics, while Addressing Societal Concerns . 20

4.1
4.1.1
4.1.2
4.1.3

Overview of Sector Deliverables ....................................................................... 25
Demonstrate Applications of Genomics to Government and Industry ......................... 25
Catalyze New Sector Innovation Centres ....................................................................... 26
Advance Companies, Products and Services.................................................................. 27

4.2

Introduction to Sector Strategies ...................................................................... 27

4.3

Summary of Sector Deliverables ....................................................................... 36

Organization & Management ...................................................... 37

i

5.1

Corporate Structure ............................................................................................. 37

5.2
5.2.1
5.2.2

Governance ............................................................................................................ 38
Board of Directors and Board Committees .................................................................... 38
Systems of Internal Control ........................................................................................... 38

Centre Operations – Positioned for the Future.......................... 39

6
6.1
6.1.1
6.1.2
6.1.3
6.1.4
6.1.5
6.1.6

Organizational Units ............................................................................................ 40
Chief Scientific Officer - Science & Technology Strategy ............................................... 40
Corporate Development ................................................................................................ 41
Sector Development ...................................................................................................... 42
Finance & Research Programs ....................................................................................... 43
Entrepreneurship Support ............................................................................................. 44
Communications & Education ....................................................................................... 45

Financial Requirements ............................................................... 48

7
7.1

Co-investment Strategies ................................................................................... 49

7.2

2015-2020 Plan Financials .................................................................................. 51

8

Conclusion...................................................................................... 53

9

Appendix 1 ...................................................................................... 54

ii

GENOME BRITISH COLUMBIA
Vision
Genomics will revolutionize many aspects of our lives and provide solutions to humankind’s
challenges.

Mission
Genome British Columbia leads academia, government and industry in the growth of a
world-class genomics R&D cluster to deliver sustainable social and economic benefits to
British Columbia, Canada and beyond.
This is achieved through:
‒

Excellent projects and technology platforms,

‒

Innovative applications for the life sciences cluster,

‒

Commercialization and translation partnerships for entrepreneurs, SMEs, and

‒

other end users in government and society,
Strategic regional, national & international collaborations, and

‒

Proactive leadership in exploring societal impacts of genomics.

iii

Executive Summary
Genome British Columbia (Genome BC) is the catalyst for research and the application of
genomics in BC. We bring together research partners and co-investors from industry,
government and academia. Genome BC supports world-class innovation that is relevant to
BC’s key socio-economic sectors, attracts co-investment and engagement from other
organizations, and maintains partnerships with a broad cross-section of provincial research
institutions. We are part of a larger national network with Genome Canada that enables
partnerships and benefits for BC and Canada.
Genome BC supports genomics discovery research;
applications development; and translation. We provide a
unique value proposition based on a strategy that has
evolved to best meet end-user needs, with projects being
actively managed by our corporate team to meet

Genome BC Progress To 2015
Our investments
•

milestones and deliverables with respect to both science
and translation.

•

contributed an estimated $1.4 billion to BC’s GDP and
individuals with advanced degrees as well jobs for

Our impacts
•

and market opportunities. These companies currently
employ 257 people and are advancing or developing 33
products and services. The companies have raised private
investment of approximately $200 million and, notably,

$1.4 billion contribution to BC’s
GDP

technicians with specialized training across the province.
We have helped 23 companies advance their technologies

205 research projects and 6
technology platforms

Since our establishment in 2000, our activities have
created over 21,000 jobs. These are high quality jobs for

$660 million invested across
seven economic sectors

•

21, 149 jobs created and enabled

•

335 global partnerships

•

$498 million attracted in coinvestment

have secured over $1 billion in co-development deals.
Our 2015-2020 Plan, Powering BC’s Bioeconomy, outlines
our vision for BC’s bioeconomy and Genome BC’s specific
role and strategies for realizing the potential of genomics

•
•

396 patent applications (all
countries, including provisional)

research. ‘Bioeconomy’ refers to the integrated collection of
societal and economic benefits that this Plan targets in

23 companies advanced

•

1, 217 peer review publications

seven important BC sectors: health, forestry, agriculture,
fisheries

and

aquaculture,

mining,

energy

and

environment. Genome BC’s plan is $306 million in direct investment, plus follow-on
investments in the commercialization program between 2015 and 2020. This includes $221
million of co-investment from partners. We expect with $68 million from the Province of BC
will attract $204 million in R&D co-investment. An additional $17 million from the Province
(total $85 million) will attract $17 million of commercial co-investment under a new repayment
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program, and also significant follow-on commercial investments. We expect at least $86
million from Genome Canada and the balance ($135 million) from other sources including
Western Economic Diversification Canada (WD), other federal programs, the private sector,
foundations and international organizations.
Our 2015-2020 Plan sets out five socio-economic objectives or “pillars”:
1. Enhance BC’s recognition as a bioeconomy leader, attracting top talent and new
investments;
2. Support innovation and sustainability in BC’s key socio-economic sectors through the
translation of research;
3. Promote and support world-class genomics research;
4. Develop a vibrant life sciences cluster; and
5. Enhance recognition of the value of genomics, while addressing societal concerns.
Each of these five objectives is supported by a multidisciplinary suite of interlocking
activities. Key actions include active management of large-scale research projects funded by
Genome Canada and other partners, development and operation of commercialization
support programs run internally by Genome BC (e.g., our User Partnership Program, and our
Strategic Opportunities Fund for Industry), proactive identification of commercialization
opportunities and potential industry investors within all research projects (acting as brokers
between them), partnership building with other key R&D organizations in Canada and abroad,
“people support” (e.g., our Research Leadership Awards Program), development of genomic
sector strategies (identifying drivers, opportunities, constraints, and targets specific to key
sectors, and bringing researchers, investors, and end-users together in long-term mutually
beneficial relationships), and extensive public outreach and communication (including
components directed towards high school teachers and students).
Our increased commitment to practical translation is illustrated with our new
Entrepreneurship Partnership Program and an expansion of our user driven programs, with
a new Industry Innovation (I2) program to support small companies as they commercialize
emerging opportunities driving new jobs, economic growth in an expanding bioeconomy.
These programs will require new partnerships with entrepreneur training programs,
university technology transfer offices, accelerators, incubators and angel investors, and
represents a significant increase in our support for entrepreneurial activities, including talent.
Running in tandem, three new Sector Innovation Centres (SICs) will use partnerships to deliver
industrial and public good benefits, while deliberately integrating societal issues and research,
and encouraging cluster development.
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Together, the outcomes of these five pillars are intended to be concrete practical impacts
for BC industry, individual citizens, governments, and BC and Canadian society as a whole. For
example, we will help develop new industrial products and processes to help keep citizens
healthy, mitigate the effects of climate change, develop alternative fuels, increase our citizens’
safety and security, improve the quality of our food, make our environment and resource
industries more sustainable, and mitigate the environmental consequences of economic
expansion. Many of these impacts will arise through traditional technology transfer and
commercialization of new products and services. In addition, many benefits will be created
through knowledge translation that result in public good impacts such as improved healthcare
practices and protocols, an improved regulatory environment, industry-wide quality
improvements, and more evidence-based decisions on the part of individual Canadians.
Genome BC’s approach marries continuing support for world-class discoveries in
fundamental genomics science with strategic initiatives in the key sectors, followed by support
for concrete, practical applications. Our support for the latter has increased over the years. In
the first five years of Genome BC’s activities, for example, 90% of our resources were
dedicated to discovery research. Today, almost 60% of our resources are directed towards
applied and translational projects with industry and government partners – and we plan to
grow this further to 72% by 2020. However, we will maintain a strong focus on discovery
research to ensure a sustainable long-term pipeline of opportunities and to keep BC at the
forefront of genomics science.
Finally, we recognize that as genomics knowledge becomes woven into the fabric of our
lives, there will be additional societal impacts. Personal decisions, societal ethics, healthcare
practices, regulatory oversight, environmental effects, public attitudes, and personal privacy
will all be influenced. Genome BC’s Genomics & Society committee ensures societal concerns
are investigated within our research and translation portfolio, and are integrated within
technology transfer and knowledge translation efforts. We provide extensive outreach,
education, and consultation to all key stakeholders – including the general public – as to
genomic opportunities and implications. Genome BC will continue to act as an ‘honest broker’
to provide unbiased insights and advice to governments, researchers, the private sector, and
the public both to ensure that real challenges are addressed in ethical ways, and that barriers
based on perceptions (not evidence) can be overcome.
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1 A Vision for British Columbia’s Bioeconomy
Our story begins with our vision for BC’s bioeconomy – maximizing the potential of
genomics for the benefit of BC.

1.1

The Potential of Genomics
Genomics-based knowledge, products, and services will

affect our industrial competitiveness, and dramatically
improve the health, safety, security, quality of life,
environmental sustainability, education, food security and
safety, national security and forensics, justice, and wellbeing of Canadians. 1

What is Genomics?
Genomics is the science that
deciphers and understands
the entire genetic information

The ‘genome’ is the complete set of DNA-based building
blocks found within all living things. Each genome is unique
to each individual organism, and determines how these
building blocks are structured, operate, and interact with the
environment.

of an organism (i.e., plants,
animals, humans, viruses and
microorganisms) encoded in
DNA and corresponding
complements such as RNA,
proteins and metabolites.

Identifying genomic variations among species and

This definition includes
related disciplines such as

among individuals therefore provides an opportunity to

bioinformatics, nutrigenomics,

understand how and why each organism lives, survives, and

pharmacogenomics,

thrives. Genomics science is at the cusp of unlocking the

proteomics and

secrets of this highly complex system, and the application of
genomics to many of humankind’s challenges will be truly
revolutionary, not merely incremental 2.

Genomics is already being
used in many areas. For

According to the OECD, genomics is a foundation for
tomorrow’s economic growth globally 3.

transcriptomics.

This ‘genomic

revolution’ is being fueled by a one million-fold cost

example, genomics is being
used in the livestock sector to
augment traditional breeding
programs by using specific

reduction in obtaining genomic information (i.e., DNA

biomarkers to identify animals

sequences) in the past 10 years. Furthermore, the cost of

that are superior for traits

accessing genomic sequence data is decreasing at an annual

such as growth rate, feed
conversion, meat quality, milk
quality, lactation, wool growth
and disease resistance.

1

Economic Impact of the Human Genome Project. Battelle Memorial Institute. Technology Partnership

Practice. May 2011.
2

Disruptive Technologies: Advances that will Transform Life, Business, and the Global Economy. May 2013.

McKinsey Global Institute. http://www.mckinsey.com/insights/business_technology/disruptive_technologies
3

The Bioeconomy to 2030: Designing a Policy Agenda. 2009. Organization for Economic Cooperation and

Development.
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rate of approximately 30% (even faster
than Moore’s law of computer processors
which observed a doubling of circuit
capacity every two years).
This dramatic increase in affordability
is creating new high-quality jobs as new
companies and industries form around
the applications of genomic information.
For example, from 1988 through 2012,
genomics was the driver of nearly $1
trillion in economic impacts from an initial
investment of $14.5 billion in the U.S.
economy 4, and there is every reason to
expect similar returns on investment for

Figure 1. Cost per Genome from the National Human Genome

BC.

Institute. http://www.genome.gov/sequencingcosts/

The convergence of knowledge from life sciences, engineering, information technology,
social media, nano-technology and new materials is accelerating the already blistering pace of
technological advancement, fueling a wave of innovation 5. Another key driver for maximizing
innovation in a global bioeconomy is access to cutting-edge technology and new
developments, including large-scale shared research facilities and the capability to manage,
analyze and interpret large amounts of data. Large data sets (i.e., ‘big data’) are becoming the
norm in fields using genomics to better define biological processes relevant to the problems
at hand.
As genomics knowledge becomes woven into the fabric of our lives, there will be impacts
on personal decisions, societal ethics, healthcare practices, regulatory oversight, the
environment, public attitudes, and personal privacy. Consideration of issues such as how data
are collected and used, how privacy concerns are addressed, whether important data sets
reflect a broad and representative cross-section of Canadians, and what regulatory processes
are recommended, is required.
For example, on the health front, individual Canadians will have the opportunity to learn
about genomics-related health care issues that can affect their personal lives and the lives of

4

The Impact of Genomics on the U.S. Economy. Battelle Technology Partnership Practice. June 2013.

5

The third revolution: The convergence of the life sciences, physical sciences and engineering. Massachusetts

Institute of Technology. White Paper. January 2011.
http://dc.mit.edu/sites/dc.mit.edu/files/MIT%20White%20Paper%20on%20Convergence.pdf
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their family members. Agriculture and agri-food sources, as well as natural resources such as
forests, also present opportunities for possible genomics-based improvements.
There are both concerns being expressed over realistic threats related to future changes
in how individuals and society function, and significant public resistance to perceived threats
that may or may not, under careful scrutiny, offer much (if any) actual harm. Both types of
issues must be addressed in an open and honest fashion within any comprehensive genomics
science and innovation program.

1.2 Key Opportunities for British Columbia
We estimate that with the right investment and policies, BC’s bioeconomy could reach over
$12 billion in GDP and support 56,000 jobs by 2030 (compared to less than $2 billion in GDP
and 14,000 jobs in 2010).
BC will benefit from new discoveries, knowledge, products and services targeted towards
keeping citizens healthy, mitigating the effects of climate change, developing alternative fuels,
increasing our citizens’ safety and security, improving the quality of our food, making our
environment and resource industries more sustainable, and mitigating the environmental
consequences of economic expansion, among many other impacts.
Personalized medicine (in which diagnostics and therapeutics can be customized to serve
each individual, based on their genomic profile) will deliver significant benefits. For this reason,
health genomics R&D is the single largest target supported by Genome BC. This sector will
provide public good benefits in terms of increased health, quality of life, and reduced
healthcare costs. There are also potential industrial benefits through development of novel
diagnostics, therapeutics, and other services.
BC is a province with significant natural resources. Genomics is a fundamental element
within BC’s opportunity to benefit from a growing, global bioeconomy based in large part on
these natural resources. Small businesses are also a major component of BC’s economy,
accounting for 92% of all businesses in the province and generating 26% of the province’s GDP
in 2012 6. In addition, the Province possesses key attributes such as scientific, technical and
engineering talent and the requisite infrastructure. These, coupled with its strong
entrepreneurial community, position BC to harness the potential of genomics for creating new
jobs, new opportunities and for providing solutions to challenges facing BC’s economic
sectors.

6

Small Business Profile 2013. A profile of Small Business in British Columbia. BC Stats. October 29, 2013.

www.resourcecentre.gov.bc.ca/pdf/SB_Profile_2013.pdf
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Genome BC’s 2015-2020 strategies are based on maximizing these opportunities through:
•

Explicit sector strategies that identify real-world challenges that can be addressed
by genomics R&D;

•

A suite of programs and activities designed to achieve success on both the
research and translation fronts; and

•

Support for key people and innovations.

We expand on these programs and strategies in the sections that follow.

It is estimated that with the right
investment and policies, BC’s bioeconomy
could reach over $12 billion in GDP and
support 56,000 jobs by 2030.
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2 Genome BC
2.1 Our Vision
Genome BC’s Vision is:
Genomics will revolutionize many aspects of our lives and provide
solutions to humankind’s challenges.

2.2 Our Mission

The Mission of Genome British Columbia (Genome BC) is to lead academia, government

and industry in the growth of a world-class genomics R&D cluster to deliver sustainable social
and economic benefits to British Columbia, Canada and beyond.
We achieve the mission through activities and outputs such as:
•

Excellent projects and technology platforms;

•

Innovative applications for the life sciences cluster;

•

Commercialization and translation partnerships for entrepreneurs, small- and
medium-sized enterprises (SMEs), and other end-users in government, healthcare
communities, and society;

•

Strategic regional, national and international partnerships and collaborations; and

•

Proactive leadership in exploring the societal impacts of genomics.

2.2.1 Genome BC’s Approach
Genome BC supports genomics discovery research; applications development; and
translation. We provide a unique value proposition based on a strategy that is constantly
evolving to best meet end-user needs, with projects being actively managed by our corporate
team to meet milestones and deliverables with respect to both science and translation.
Genome BC is therefore ideally placed to power the BC bioeconomy. Our organization
exploits genomics opportunities by employing a carefully crafted ‘pipeline’ approach. This
approach marries exciting discoveries in fundamental genomic sciences to strategic initiatives
for societal and industrial opportunities within seven specific socio-economic sectors
important to BC, followed by support for concrete practical applications. (See section 3.1 for
more details of program components).
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We are thus well positioned to respond quickly
and

effectively

to

basic,

strategic,

and/or

translational opportunities in order to better the
lives of Canadians. This dynamic approach is
especially important because of the rapid pace of
advancement in the basic genomics sciences –

“Using genomics-based applications to
facilitate the detection of endemic and invasive
forest pests has enormous promise. The BC
Ministry of Forests, Lands and Natural
Resource Operations is a partner in the

groundbreaking discoveries are occurring with

development of diagnostic tools to target

increasing frequency as the world-wide knowledge

unique genes, which will aid in the rapid

base expands, and there has been a corresponding

identification of forest fungi and insect pests.

dramatic increase in recognizing and exploiting
their practical applications. This in turn has driven
even more discovery research to keep the
innovation pipeline flowing.

Genome BC’s support for traditional technology
and

commercialization,

facilitate the forest and nursery industries with
product and plant certification, offering
Canada’s corporations a competitive edge in
international forestry markets.”

In addition to practical impacts arising through
transfer

The diagnostic tools being developed can also

- Harry H. Kope, Ph.D., Provincial Forest
Pathologist

knowledge

translation will also result in public good impacts.
These include improved healthcare practices and protocols, an improved regulatory
environment, industry-wide quality improvements, a more sustainable environment and the
resource industries based on it, and more evidence-based decisions on the part of individual
Canadians. Our approach is to identify, catalyze, and support both types of innovation.
Our approach also ensures societal concerns and potential barriers are investigated in a
multidisciplinary fashion within our research and translation portfolio, and are integrated
within individual technology transfer and knowledge translation efforts. We do so in the
context of providing extensive outreach, education, and consultation to all key stakeholders –
including the general public – as to genomic opportunities and implications. This ensures that
real societal concerns are addressed in appropriate and ethical ways, while barriers to takeup of new innovations that are not based on evidence can be overcome.

2.2.2 What is the ‘Bioeconomy’?
But what exactly is a ‘bioeconomy’? Genome BC has a broad mandate for developing a
long-term, multidisciplinary, multifaceted, ethical, and sustainable vision for integrating
genomics into our lives.
Genome BC targets seven important BC socio-economic sectors: health, forestry,
agriculture, fisheries and aquaculture, mining, energy and environment. These
sectors provide both industrial and public good impacts, and this integrated
collection of societal and industrial benefits comprises our definition of ‘BC’s
bioeconomy.’ It is important to note that the bioeconomy is therefore far more
expansive and ambitious than ‘bio-industry’ alone.

9

This definition of bioeconomy has four important implications for Genome BC:
1. We will create a portfolio of benefits for Canadians arising from traditional
technology transfer routes and industrial support, as well as non-traditional
routes.

Non-traditional routes may include open source IP, new policies and

professional practices, better decision-making, human resource development,
and better use of ‘big data.’ 7
2. We will continue to support a healthy program of discovery research to keep our
pipeline sustainable for years to come – this is the base upon which all other
practical applications are built.
3. We will continue to support explicit integration of significant societal issues into
our programming and projects, as emphasized through proactive partnerships
with, and outreach to, other genomics research organizations, end-user
organizations, government regulators, professional practitioners, not-for-profits,
and the public.
4. We will continue to act as an ‘honest broker’ to provide unbiased insights and
advice to governments, researchers, the private sector, and the public.

2.2.3 Progressing with Our Strategy
Recognizing that investment in life science innovation has a long time horizon and the field
of genomics is advancing at a rapid pace, Genome BC’s strategic frameworks have outlined an
evolving focus over four strategic plans (2000-2020) in a pathway to optimize benefits from
the research (Figure 2).

7

For example, projects which improve the quality of life of thousands of BC citizens, or which dramatically

improve the sustainability of our resource industries, even if they have no industrial impacts (e.g., they do not arise
through patenting, creation of spin-offs, etc.) would be legitimate and important parts of the BC bioeconomy.
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Figure 2. Genome BC's Strategy Pathway

2015-2020 Plan

Strategic investment for applications

2010-2015 Plan

2005-2010 Plan

2000-2005 Plan

Balanced portfolio of discovery, strategic
and user-driven user co-investment

World-wide recognition with international projects

Building the foundation with Canadian large-scale science

TIMELINE
20 years+
The share of resources devoted to these different goals has mirrored these shifts in
Genome BC’s strategic plans and activities. Around 90% of our resources were dedicated to
discovery research in our first five years. Currently, almost 60% of resources are directed
towards applied and translational projects with industry partners and we plan to grow this to
72% over the next five years, as seen in Figure 3.
2000-2005 Plan
Building the
Foundation

2005-2010 Plan
International
Recognition for
Excellence

2010-2015 Plan
Strategic
Investment for
Applications

2015-2020 Plan
Balanced
portfolio of
discovery,
strategic, and
user-driven coinvestment

7%

10%

22%
41%

30%
90%

Discovery

63%

37%

Applied

28%

36%

36%

Translation

Figure 3. Evolution of Genome BC's Funding Along the Innovation Chain

Our 2015-2020 Plan signals a more explicit focus on securing the social and economic
benefits in BC’s bioeconomy. We will focus on strengthening partnerships with users in
existing and emerging industry and non-industrial sectors to position BC as an innovation hub
11

and attract new investment to the region. This will contribute to increased competitiveness,
profitability and sustainability of BC’s sectors.
Genome BC will run funding programs to complement the large-scale Genome Canada
competitions. With partners, and a new emphasis on disciplined entrepreneurial support,
Genome BC will help to commercialize opportunities by advancing companies, products and
services to maximize the return on the investment. Our projects will also be selected and
managed to ensure that significant benefits to society are achieved (e.g., better health care
protocols, forestry policies, or aquaculture practices).

2.3 Achievements to Date
Since 2000, Genome BC is the highly successful anchor
franchise for innovative genomics, bridging the innovation
gap between research excellence in BC’s institutions and
users in government, healthcare, and industry.
Our portfolio has grown based on regional strengths
and our knowledge of sector needs, drivers, and challenges.
The best opportunities for investment are selected through
a competitive process of international peer review and due
diligence. We have supported innovation relevant to BC,
attracted co-investment from other organizations locally
and internationally, and maintained partnerships with a
broad cross section of provincial research organizations.

2.3.1 Capacity Building
Genome BC has built world-class, globally recognized
genomics capability in the Province. Our activities have had
a significant impact. Since 2001, Genome BC is estimated to
have contributed $1.4 billion to BC’s Gross Domestic
Product and 21,149 jobs 8, 9.

Boreal Genomics was founded in 2007 by
Dr. Andre Marziali of the Applied
Biophysics Lab at the University of BC. The
company is dedicated to improving cancer
patient care through the development of
research tools and diagnostic tests based
on the monitoring of tumor mutations
from cell-free DNA in plasma.
The company had its beginning through
the Technology Development Platform in
2002 with the support of Genome BC to
provide engineering and technology
support for genomic research.
Today, Boreal Genomics employs 40
people, 30 of whom are located in
Vancouver. Through instrument and
reagent sales, as well as a contract with
the Department of Defence, the
company’s revenues were $2.5 million in
2013. In addition to having raised millions
in research funding, the company has also
raised US $6.9 million (2010; Series B) and
US $18 million (2013; Series C) from ARCH
Venture Partners, Kearny Venture Partners
and other private investors.

8

Output includes impacts created and enabled. Economic and Social Impact Analysis. MNP LLP. March, 2014.

9

In addition, Genome BC is estimated to have contributed $1.7 billion in economic output and provided $80

million to the Province’s tax revenues from 2000-2015.
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BC’s R&D competitiveness is demonstrated through the success of our scientists, who
have secured 28% 10 of competitive federal genomics research funds, well beyond the
benchmark of BC’s 13% of Canada’s population. As a result, Genome BC is the primary funder
of genomics research in BC. Of the estimated $100 million in genomics research conducted at
BC’s universities annually, at least 45% is Genome BC-funded research 11. We have invested
over $660 million in over 200 research projects and six technology platforms across key
economic sectors relevant to BC since 2000. 12
Technology
Platforms
Technology
12%
Development
2%
Mining
<1%

Energy Agriculture
5%
6%
Environment
3%
Fisheries &
Aquaculture
8%
Forestry
12%

Health
52%

Figure 4. Distribution of Genome BC’s Investment by Sector

10

Cumulative. Success rate is 30% since 2012.

11

Genomics Asset Map. Province of BC. 2009. http://www.genomebc.ca/profile/publications/asset-maps/

12

A complete list of all research projects and science and technology platforms is available on the Genome BC

website by sector: http://www.genomebc.ca/research-programs/projects/
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2.3.2 Partnerships and Co-investment
Since 2000, Genome BC-funded research has established over 810 formal collaborations
with 335 unique organizations across 26 countries. Examples of partner co-investors are listed
in Table 1.

Table 1. Sample Co-investment Partners by Sector

Sector

Partners

Health

Amgen, USA
Albert Einstein, College of Medicine, USA
Bill and Melinda Gates Foundation, USA
Dana Farber Cancer Institute, USA
Eli Lilly, Canada
GlaxoSmithKline, Canada
Merck Frosst, Canada
National Cancer Institute of Canada
Novartis Pharma AG, Switzerland
Pfizer, Canada
Wellcome Trust Sanger Institute, UK

Agriculture

Agriculture and Agri-Food Canada
French National Institute for Agricultural Research
Merial, USA
Summerhill Pyramid Winery, Canada
University of Georgia, USA
University of Auckland, New Zealand

Fisheries &
Aquaculture

AquaGen, Norway
CIGENE, Norway
Chilean Economic Development Agency
Department of Fisheries and Oceans, Canada
Marine Harvest, Canada
Research Council of Norway

Forestry

FP Innovations, Canada
Max Planck Institute, Germany
TimberWest Forest Products, Canada
Umea Plant Science Centre, Sweden
US Department of Energy Joint Genome Institute

Mining

Imperial Metals, Canada
Mt Polley Mine Corporation, Canada
Nature Works Remediation Corp., Canada
Teck Resources, Canada

Energy

Conoco Phillips, USA
Novozymes Corp, USA
Royal Dutch Shell, Netherlands
Syncrude, Canada
US Department of Energy

Environment

Trident Exploration, USA
US Army Engineer Research and Development Center
US Department of Defense
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The provincial funding received has enabled Genome BC to raise an additional $500
million in direct co-investment from federal, international, institutional and industry partners.
BC’s strength across multiple sectors is also demonstrated by leadership and participation in
international projects such as the $55 million Bovine Sequencing Project, the $10 million
Pediatric Medulloblastoma Project, the $10 million International Co-operation to Sequence
the Genome of the Atlantic Salmon, and CanEuCre, an $11million collaboration in
neuroscience between BC and the European Union.
Genome BC is a part of a larger ecosystem of life sciences research in the Province.
Although the primary funder of genomics research projects in BC, we partner with upstream
and downstream partners such as the Michael Smith Foundation for Health Research
(primarily funding people), and the BC Knowledge Development Fund (primarily funding
capital) as well as many centres of excellence, including the Centre for Drug Research and
Development, the BC Centre for Excellence in HIV/AIDS, the Prostate Centre, and a dozen
other influential BC research centres.

2.3.3 Leadership across British Columbia
Several recent studies on the impact of
Genome BC research illustrate BC’s scientific
leadership in genomics research 13 and outputs.
BC is first within Canada in terms of the scientific
impact of its publications; and BC is ranked third
in Canada in terms of production of scientific
papers in genomics 14.
contributed
publications

1,217
and

Our scientists have

peer-reviewed

more

than

100

journal
genome

datasets used by thousands of scientists. Over 60
publications have been cited 100 or more times.
The investment in genomics has helped

A recent study from Thomson Reuters
recognized six BC genomics scientists as the
World’s Most Influential Scientific Minds in 2014.
They included Drs. Marco Marra, Steven Jones,
Joerg Bohlmann, Joseph Connors, Randy Gascoyne
and Fiona Brinkman.
There were upwards of 3,200 scientists on the
global list from diverse fields such as space science
to economics to agriculture. Of the Canadian
genomics scientists listed, 40% are from BC!

http://thomsonreuters.com/press-releases/062014/Scientific-Minds-2014

foster world-class centres of excellence in BC in
areas such as drug discovery and development,
infectious

13

disease,

organ

transplantation,

Genome BC Summary Report of Metrics and Impact. September 2013; Genome BC Research Impacts.

January 2014; Addendum to Genome BC Research Impacts. April 15, 2014.
14

Bibliometric Analysis on Genomics Research in Canada focusing on British Columbia, 1981-2011. Science

Metrix. January 2014.
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adverse drug reactions, cancer, gene therapy, salmon, conifers and wine. Top international
collaborations reflect a global recognition of BC’s scientific strength in genomics and related
technologies.

2.3.4 Public Outreach and Education
Since 2006, we have positioned Genome BC as
the credible ‘go to’ source for genomics information
for the media, teachers and science-engaged public
and government. We have a comprehensive
program of media relations, community outreach
and educational programming (Geneskool). The
program

focuses

on

increasing

awareness,

understanding and value of genomics research and
applications as well as encouraging public dialogue
about both the benefits of the research and societal
impacts. Genome BC’s Geneskool program reaches

“I would like to take this opportunity
to commend Genome BC for providing
this innovative non-profit outreach
program. These [Geneskool] workshops
are an excellent opportunity for
high school students to experience the
exciting world of genomics and life
sciences in a post-secondary setting.”
- Amrik Virk, Minister of Advanced
Education

over 60,000 students each year across the Province.

2.3.5 Commercialization
Significant social and economic benefits in BC are also now being realized from Genome
BC’s early investment in genomics R&D programs. To date, we have helped 23 companies
advance their technologies and market opportunities, which in turn has created new jobs and
raised private investment. These companies currently employ 257 people and are advancing
and developing 33 products and services. The companies have raised private investment of
approximately $200 million and secured over $1 billion in co-development deals.

"Genome BC has played a very significant role in enabling Xenon to advance
its pipeline and value. In a challenging financing environment, the funding
provided as part of Genome BC partnered programs, has allowed our scientists
to advance numerous technologies and products. Today, Xenon has
approximately 70 staff, a strong balance sheet, a pipeline of five products in
development and active partnerships with some of the world’s leading
pharmaceutical companies. Genome BC has been a key component of this
progress."
- Simon Pimstone, President & CEO, Xenon Pharmaceuticals Inc.
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3 Realizing the Potential – 2015-2020 Plan
3.1 Strategic Objectives 2015-2020
Genome BC’s 2015-2020 Plan focuses on first
identifying applications of genomics that address
real challenges facing the Province, its citizens, and
its industries. Second, we will continue to actively
manage our research projects to ensure that

“Genomics is of significant benefit to the
BC shellfish industry. The results of the
research are helping us to match specific
mussel populations to specific areas and

milestones and deliverables are met in both the

choose broodstock more precisely, allowing for

scientific and translation spheres. The Plan builds

better growth and survival.”

on the knowledge and relationships developed to
date to further advance BC’s bioeconomy.

- Gordon King, Subtidal Division Manager,
Taylor Shellfish Inc.

A significant aspect of our 2015-2020 strategic
focus is increasing the support of entrepreneurial
activities to create SMEs and jobs for the Province.

This focus on translation and

commercialization will influence our priorities, investment programs, partnerships and
operations. Core to this effort are five objectives focused on the delivery of Genome BC’s
mission to generate sustainable social and economic benefits from a growing world-class R&D
genomics cluster. They are:
1.

Enhance BC’s recognition as a bioeconomy leader, attracting top talent and new
investments;

2.

Support innovation and sustainability in BC’s key socio-economic sectors through
translation of research;

3.

Promote and support world-class genomics research;

4.

Develop a vibrant life sciences cluster; and

5.

Enhance recognition of the value of genomics, while addressing societal concerns.

Each of these five objectives is supported by a multidisciplinary suite of interlocking
activities that are more fully described in the logic chart in section 3.2. Key actions include
active management of large-scale research projects funded by Genome Canada and other
partners, development and operation of commercialization support programs run internally
by Genome BC (e.g., our User Partnership Program, and our Strategic Opportunities Fund for
Industry), proactive identification of commercialization opportunities and potential industry
investors within all research projects (acting as brokers between them), partnership building
with other key R&D organizations in Canada and abroad, “people support” (e.g., our Research
Leadership Awards Program), development of genomic sector strategies (identifying drivers,
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opportunities, constraints, and targets specific to key sectors, and bringing researchers,
investors, and end-users together in long-term mutually beneficial relationships), and
extensive public outreach and communication (including components directed towards high
school teachers and students).
Our increased commitment to practical translation is illustrated with our new
Entrepreneurship Partnership Program and an expansion of our user driven programs, with
a new Industry Innovation Program to support small companies as they commercialize
emerging opportunities driving new jobs, economic growth in an expanding bioeconomy.
These programs will require new partnerships with entrepreneur training programs,
university technology transfer offices, accelerators, incubators and angel investors, and
represents a significant increase in our support for entrepreneurial activities, including talent.
Running in tandem, three new Sector Innovation Centres (SICs) will use partnerships to deliver
industrial and public good benefits, while deliberately integrating societal issues and research,
and encouraging cluster development.

3.1.1

Enhance BC’s Recognition as a Bioeconomy Leader, Attracting Top Talent
and New Investments

Genome BC is recognized as the genomics leader in the Province, and the Province itself
is receiving recognition in its use of genomics technologies in important sectors. To enhance
BC’s leadership we will:
•

Build BC’s capabilities in genomics, including financial and human resources, in
alignment with BC’s economic sectors;

•

Actively engage with government, companies, industry associations, universities,
research hospitals, technical institutes, funding organizations and international
partners to develop genomics strategies and applications in each sector;

•

Provide ‘honest broker’ input to government strategies, policies, and regulations;

•

Identify and support strategic opportunities in research and development,
including significant regional, national, and international initiatives; and

•

Ensure the BC brand is the ‘life science province.’

3.1.2 Support Innovation and Sustainability in BC’s Key Socio-economic Sectors
through Translation of Research
Genome BC will significantly expand our activities within BC’s key sectors to help improve
their competitiveness and sustainability and drive the appropriate development of the life
sciences cluster. Specifically we will:
•

Provide objective analysis of sector-specific genomic opportunities;
18

•

Provide active sector-specific support,
such as through development of sector
translational

roadmaps,

SICs,

and

championing of pre-commercialization
partnerships;

“Getting more metal out of less rock is a
good thing economically, but also a good
thing for decreasing environmental impacts
and the footprint of mines. In an ideal world
we would be able to leach and extract metals

•

Create

strategic

partnerships

with

directly, in place, underground, without

upstream and downstream partners,

actually moving the rocks around. Genomics

such

could be a clever little piece of that larger

as

with

users

in

industry,

healthcare, or government, to translate

puzzle.”

genomic research; and
•

Accelerate genomics-based translation

- John Thompson, Canadian Mining
Innovation Council

and commercialization through focused
applications.

3.1.3 Promote and Support World-class Research
Although BC already is recognized as a global region for genomics research, it is still
developing its capacity for successful translation to the marketplace. To assist BC in meeting
this goal, Genome BC will:
•

Attract top researchers, emerging scholars, students, educators, and industry
leaders to BC through an expanded Genome BC Research Leadership Award 15
program;

•

Ensure a robust pipeline of opportunity by balancing the investment into
Discovery (28%) / Applied (36%) / Translation (36%) projects;

•

Build on established partnerships with federal funding agencies including CIHR,
NSERC, SSHRC, Brain Canada and CPAC 16;

•

Continue to establish joint funding opportunities with international partners such
as the US National Institutes of Health (NIH) and the Wellcome Trust; and

15

The Research Leadership Award Program is aimed at partnering with BC’s top research institutions to attract

world class research scientists.
16

CIHR: Canadian Institute for Health Research; NSERC: Natural Science and Engineering Research Council;

SSHRC: Social Sciences and Humanities Research Council; CPAC: Canadian Partnership Against Cancer.
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•

Foster interactions between traditional biological sciences and applied sciences 17
to develop engineering solutions for each sector.

3.1.4 Develop a Vibrant Life-sciences Cluster
Our 2015-2020 Plan places an increased emphasis on entrepreneurship and SME creation
and growth as a strategy to encourage benefits from genomic opportunities. We will:
•

Foster the development of the BC bioeconomy, including a coordinated regional
R&D strategy that links academics, early investors and commercial partners, and
entrepreneurship support;

•

Support an environment that fosters SME creation and advancement (e.g., I2
program, trade missions, partnering meetings);

•

Create programs for entrepreneurs, researchers, students, external users, and
investors that bring new ideas into practice (e.g. Entrepreneurship Partnership
Program);

•

Partner with established accelerators/incubators such as CDRD Ventures for drug
discovery; Wavefront and Sanotron for digital health applications; the BCTIA’s
Centre4Growth for medical devices and diagnostics; and Entrepreneurship@UBC
for university-based entrepreneurial support; and

•

3.1.5

Use Genome BC Inc. (see section 5.1) as a vehicle to reinvest in projects with SMEs.

Enhance Recognition of the Value of Genomics, while Addressing Societal
Concerns

Genome BC’s Genomics & Society committee ensures societal concerns are investigated
within our research and translation portfolio, and are integrated within technology transfer
and knowledge translation efforts. We have successfully promoted the value of genomics
among all stakeholders over the past 15 years, and an expansion of these activities will further:
•

Investigate and address GE3LS 18 issues as they apply to our suite of programs and
individual projects;

17

E.g., Forestry scientists will work with engineers to better understand what it takes to convert biomass into

energy and into precursor products needed for chemical processes to create new materials. Engineers have to learn
about trees and understand their biological processes.
18

GE3LS: Genomics-related ethical, economical, environmental, legal and social issues.
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•

Increase the visibility and impact of genomics across BC, Canada, North America,
and with prospective partners globally;

•

Provide knowledge-based genomic resources for high school science teachers and
students;

•

Inspire a new generation of scientists, entrepreneurs, and business leaders
throughout BC;

•

Encourage public dialogue of the societal impacts of genomics; and;

•

Communicate the societal impacts and implications of genomics research to the
public, industry, and government.

21

3.2 Genome BC’s Logic Chart
Genome BC’s activities directly support the achievement of the five objectives outlined in
this Plan. The Logic Chart for 2015-2020 (Table 2) demonstrates linkages among our activities,
outputs, outcomes, and impacts. A detailed version is available in Appendix 1.
Activities include developing new business opportunities; investing in research programs
and technology; attracting and training qualified people; and communicating with
stakeholders, the public, educational organizations and students. A performance
measurement system is being aligned with the logic chart to capture key impacts and
correspond with the 2015-2020 Plan.
The activities, outputs, outcomes, and intended impacts in the logic chart interact and
support one another in many ways. For example, the activity of supporting entrepreneurship
leads not only to cluster development, but also to BC being recognized as a bioeconomy leader
and in the development of practical applications for BC’s sectors.

Table 2. Genome BC's Logic Chart

Create Social & Economic Benefits from a World-class Genomics Region

BC
Recognized
as a
Bioeconomy
Leader

Improved
Competitiveness
and
Sustainability

OUTCOMES

International
recognition of
BC’s
capabilities

Practical
applications of
genomics for BC

Leading-edge
genomics
capability

Actively growing
cluster capability

Appropriate
social license to
operate

OUTPUTS

Strategic
advice and
partnerships

Targeted
commercialization
pathways

Top quality,
sustainable
R&D
portfolio

Genomics-based
entrepreneurship
initiatives

Targeted public
and
government
engagement

Centre
operations

Sector
development
support

Research
program
management

Entrepreneurship
support

Communication
& outreach

IMPACTS

ACTIVITIES

Research
that is
World-class

Development of
a Vibrant
Cluster

Public Support
for Genomics
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3.3 Stakeholders and Partners
Partners are key to Genome BC’s success in building upon the capabilities of the Province
and delivering on our 2015-2020 Plan objectives. Key stakeholders include:

1.

Government of British Columbia. As Genome BC’s lead investor, the Province of
BC is expected to contribute $85 million towards our 2015-2020 Plan, including
some support for core operations.

2.

Genome Canada. Genome Canada, funded by Industry Canada, runs national
large-scale project and technology platform competitions in which Genome BC
competes for funding. Genome BC is contracted to actively manage any federal
funds secured through these competitions which helps build our program
management capability. A continued strong relationship with Genome Canada
provides some support for core operations. In 2013, Genome Canada secured
$165 million from the federal government towards their 2012-2017 strategic plan.
The plan is focused on genomics applications, large scale science and access to
leading edge technologies. As part of the
plan, Genome Canada will invest in the
Genomic
Program,

Applications
two

genomics

large

Partnership
scale

research

applied

competitions,

technology platforms and technology
development

and

international

partnerships. We expect that the federal
government through Genome Canada
will contribute a $86 million to our 20152020 Plan.
3.

Western

"The application of whole-genome
sequencing for population health issues
provides us with another tool in the fight
against emerging and existing pathogens,”
explains Chief Provincial Health Officer Dr.
Perry Kendall. “To see genomics combined with
social networking analysis in the tracing of TB
outbreaks and allowing us to better
understand the complexity of not only TB but
other communicable diseases is profound. This

Economic

Diversification

kind of responsive research — research that
allows us to delve into real time emerging

Canada (WD). WD is a department of the

health issues is so valuable and yet, so rare.

Canadian federal government and its

Having an organization like Genome BC willing

mandate is to strengthen innovation,
entrepreneurship

and

community

economic development in the western
provinces. Genome BC delivers strategic
initiatives on behalf of WD to build lifesciences

capabilities,

such

as

new

technologies and to commercialize the
benefits of research.

and able to provide resources in a timely
fashion and work in collaboration with the BC
Centre for Disease Control and the regional
public health services illustrates beautifully the
application of genomics research made
possible through community partnerships.”
- Dr. Perry Kendall, Chief Provincial Health
Officer
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4.

National and International Funding Partners. Forging relationships with past,
current and future funding partners is an active part of ensuring good resources
for genomics R&D in BC. Firstly, at a strategic level, programs are developed with
co-funders (e.g., CIHR or CDRD) in specific areas of interest. Secondly, each major
project is required to have national and/or international co-funding partners who
bring value to the project. These partners include industry, private foundations,
public sources and others.

5.

BC-based Research-Intensive Organizations. Genome BC has a close relationship
with the research-intensive organizations in BC, which are key to accessing the
research talent, research infrastructure and pipeline of research opportunities.
These include universities, institutes and ‘centres of excellence’: University of
British Columbia (UBC), UBC-Okanagan, Simon Fraser University (SFU), University
of Victoria (UVic), University of Northern BC (UNBC), Vancouver Island University
(VIU), BC Institute of Technology (BCIT), BC Centre for Disease Control (BCCDC), BC
Cancer Agency (BCCA), Centre for Excellence in HIV, Centre for Drug Research and
Development, Centre for Molecular Medicine and Therapeutics (CMMT) and other
affiliated hospitals and research centres.

6.

Entrepreneurial Partners. Building an environment to support life sciences
commercialization activities requires partnerships with organizations that foster
entrepreneurial talent, support the advancement of new companies (e.g.,
accelerators or incubators) and fund early commercial activities (angel investors).
In our 2015-2020 Plan, Genome BC will partner with groups such as
Entrepreneurship@UBC, CDRD Ventures, Wavefront, Sanotron, and the BCTIA
Centre4Growth.

7.

Other Partners. Genome BC partners with upstream partners such as the Michael
Smith Foundation for Health Research (funding people), the BC Knowledge
Development Fund (funding capital), and National Research Council of Canada
(through Industrial Research Assistance Program), and downstream partners
willing to partner to commercialize opportunities.

In sum, we expect at least $86 million from Genome Canada in co-investment and the
balance of $135 million from other sources including WD, other federal programs, the
private sector, foundations and international organizations.

24

4 BC’s Strategic Sector Opportunities
4.1 Overview of Sector Deliverables
Sector activities and deliverables will support the five strategic objectives in the 2015-2020
Plan described in Section 3.1. Our goal is to move genomics further down the
commercialization and translation pathway and to secure benefits from Genome BC’s
previous investments in research and development. This requires an in-depth knowledge of
BC’s economic sectors, a better understanding of research outcomes from past projects and
a closer working relationship with users.
We have identified the following deliverables for each of BC’s seven key sectors (health,
forestry, agriculture, fisheries and aquaculture, mining, energy and environment):

4.1.1

•

Demonstrate the applications of genomics to government and industry;

•

Catalyze SICs with industry and government, where appropriate;

•

Advance companies, products and services; and

•

Foster important societal and public good benefits

Demonstrate Applications of Genomics to Government and Industry

Between 2015 and 2020, our research portfolio will demonstrate the use and benefits of
genomics in targeted areas of interest to users in government or industry. This approach
moves beyond ‘proof-of-concept’ projects and in many cases beyond validation of the
technology. It means funding projects, largely in partnership with users, to demonstrate that
the application of the technology can lead to improved competitiveness and/or efficiency of
industries and/or public benefit. Partnership and co-investment with users will help accelerate
and enable the translation of genomics into practice and is a critical next step in the non-linear
development continuum (Figure 5).

Discovery Research

Applied

Translational

Upstream research partners e.g., CIHR

Commercialization

Commercialization partners e.g., industry

Genome BC invests in critical space along the innovation continuum to bring genomics
discoveries from the bench into real world applications

Figure 5. Research & Development Funding Continuum
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4.1.2 Catalyze New Sector Innovation Centres
Between 2015 and 2020, we will catalyze three new independent SICs in health, forestry,
and energy. The SICs will develop from unique, sector-specific partnerships between Genome
BC and users, including industry and/or government. With a clearly defined vision and
articulated priorities, SICs will support innovation by de-risking the investment in R&D in new
technologies and by filling the gap in the development continuum. Genome BC involvement
in each SIC will ensure genomics & societal issues are properly addressed.
Conceptually, SICs will have a mandate to facilitate closer engagement with industry and
other end-users to derive near-term benefits from research. The partners of the SIC will raise
funds; collaborate on common projects; and share the risk of developing, testing and piloting
new solutions/technologies that are a priority of the members. The SIC will speed
implementation and create momentum behind potential, innovative genomic-based solutions
to address key needs of the partners. For example, SICs could improve the ‘environmental
performance’ in energy or mining sectors or accelerate the implementation of genomics
screening tools in cancer. Figure 6 is an illustration of how a Genome BC-catalyzed SIC could
work.

Government:
Policies to support
translation of
research to benefit
society, funding assist
with pre-competitive
activities
Academia:
World-class research
capabilities

Sector
Innovation
Centre
• Partnership model
for investment
• Vision for success
and priorities
defined by
partners
• Funding can be
raised
• Unique role in BC
• Genomics
research focus
• Independent of
Genome BC

Project A

Project B

Project C

Commercialization Partners

Industry:
Identify sector
challenge, bring
technical skills aimed
at developing new
tools and products to
benefit business,
funding

Goods &
Services =>
revenues and
jobs

Project D

Figure 6. Sector Innovation Centre Model
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4.1.3 Advance Companies, Products and Services
A key objective of this 2015-2020 Plan is to support a vibrant research ecosystem to enable
the advancement of products, services or companies and to encourage the commercialization
of products and services through partnerships. This is crucial to creating wealth
and jobs for the benefit of the province.
This encompasses companies created, supported, or otherwise advanced by
the investments made by Genome BC into commercially-relevant projects. This
may include start-up companies spun out of a university and acknowledged as
being created to develop technology arising from a research project, or an existing
company that has benefited from the research. Partnerships to commercialize and
support entrepreneurial talent will be critical to the advancement of innovations to
meet market needs.

4.2 Introduction to Sector Strategies
BC Genome conducted extensive stakeholder consultations during the 20102015 five-year cycle in order to identify the most important strategic opportunities
in the seven key sectors. Many of these opportunities were identified in the context
of our contribution to the development of national Genomics Sector Strategies 19, and
our development of BC Genomics Strategies 20 for each sector of which focuses on
key socio-economic challenges and related research questions. Additional
opportunities were identified through relationships with end-user organizations.
To achieve the objectives of the 2015-2020 Plan, Genome BC will focus on the
development and enhanced understanding of BC’s economic sectors, including the
economic drivers and stakeholders involved. Future investments and programming
will be driven by user needs and the identification of genomic solutions that
enhance sector competitiveness, sustainability and social license.
Inherent in the objectives of our 2015-2020 Plan is a critical need to actively
engage both upstream and downstream partners in order to build upon early
discovery work and realize benefits from more applied and translational research.
Previous projects have already begun to deliver tangible benefits to BC’s sectors.
For example, Genome BC investments are contributing to:

19

http://www.genomecanada.ca/en/sectorstrategies/

20http://www.genomebc.ca/industry-partners/
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•

Improved patient outcomes with earlier detection of lung cancer through the
validation of genetic biomarkers associated with chemotherapy resistance in
partnership with the BC Cancer Agency;

•

Reduced adverse drug reactions in children through the creation of a hospitalbased surveillance network across Canada in partnership with the Provincial
Health Services Authority which also resulted in a label change for pediatric
chemotherapeutic drugs by the FDA and Health Canada;

•

Improved tree-breeding programs in BC through a better understanding of the
genetic mechanisms underlying resistance to disease and insect pests and
adaptability to climate change in partnership with the BC Ministry of Forests, Lands
and Natural Resource Operations and the Canadian Forest Service;

•

Sustainable wild fisheries and enhanced management of aquaculture in
partnership with DFO and Marine Harvest through new genomic tools and
resources;

•

Reduced environmental impact of mining activities through improved design and
operation of passive treatment systems for contaminated seepage at mine sites
in partnership with Teck Resources and Imperial Metals;

•

Improved water management practices by detecting gene expression changes in
frogs to detect sub-lethal effects of dangerous chemicals released into waterways
from municipal effluents in partnership with the Environment Canada;

•

Improved understanding of why bees, the pollinators of much of the world’s food
sources, are disappearing and how we might address this potential weakness in
the global food-production system in partnership with the BC Honey Producers
Association and Agriculture and Agri-food Canada.

Detailed sector strategies and more details of potential targets for each sector are
available on our website: www.genomebc.ca. Because of our flexible approach as well as the
unpredictable nature of research, we consider these strategies to be living documents and
expect them to be revised more frequently than our five-year plan.
Priorities for future investments within each of the seven sectors and a roadmap to
translate the research into beneficial applications for BC are briefly outlined in the tables on
the following pages.
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Sector

Challenges in the
Sector

Applications of Genomics

BC’s healthcare
system is faced
with increasing
costs driven by
ageing
populations,
increasing
numbers of
chronic care
patients, rising
costs of new
drugs, more
adverse drug
reactions, lack of
treatment efficacy,
and ageing
infrastructure in
hospitals and
clinics.

Genomics will allow a
paradigm shift from a
disease-oriented
healthcare system to one
that is more personalized,
predictive, preventative
and cost effective.

Investment in BC

Plan Targets 2015-2020

HEALTH
BC currently spends $16B
annually on healthcare
delivery and this figure is
expected to reach 42% of
overall government
spending by 2104/15. In
2011, total health
expenditure per capita
was estimated at $3,604.

Technological
advances and
innovative
interventions can
stabilize costs and
improve
population health.

$85M for 6 technology
platforms and 36
technology projects, e.g.:

•

Deliver more effective treatment and improved outcomes by
applying whole genome sequencing (WGS) to cancer patients,
and integrating tools into standard operating protocols;

Gene mutations and
genomics
assays/markers for
many cancers, better
outcomes;

•

Reduce hospital acquired infections by understanding the biology
and transmission of pathogens (e.g., C. difficile);

•

Pioneer genomics-based understanding of infectious disease
(e.g., HIV/AIDS, TB) drug tolerance, transmission mechanisms;

•

Minimize adverse drug reactions by optimizing medication type
and dosing through the routine use of genomic assays by
practitioners and pharmacists; and

•

Decrease diagnostic costs and improve the management of
childhood disease by moving WGS into routine use in the
evaluation and management of patients with genetic disease.

•

Genomics can:
•

Provide precise
information on an
individual’s cancer for
better treatments and
outcomes;

•

Accurately and quickly
detect hard-todiagnose infectious
diseases

•

Improve vaccines and
public health
responses to disease
outbreaks;

•

•

Provide
pharmacogenomic
testing to optimize
treatments and
minimize adverse drug
reactions;
Minimize diagnostic
‘odyssey’ for patients
with rare diseases to
improve patient
outcomes.

Demonstrate Applications to Users

$307M in 106 research
projects, plus

•

Addressed SARS, HIV,
H1N1, MRSA, TB;

•

Canada-wide 2,000strong Canadian
Pediatric Genetic
Disorder Sequencing
Consortium re adverse
drug reactions;

•

Genetic markers for
avoidance of druginduced deafness and
heart failure;

•

Genetic markers for
better organ
transplant protocols;

•

Rapid identification of
rare genetic diseases,
possible genetic
therapies;

•

International Rare
Disease Consortium.

Catalyze a Sector Innovation Centre in Translational Health
Genomics for BC
•

Focus on the implementation of genomics assays system-wide
where the application will have the greatest impact, such as
cancer or infectious disease. Partners would include key
organizations such as the BCCA in the case of cancer, or BCCDC
in the case of infectious disease, provincial health
authorities/government, international groups and industry.

•

Raise $25M over 5 years.

Advance Commercialization
•

Advance 6-10 new products, technologies, or protocols and 10-15
SMEs. For example, with BC Centre for Excellence in HIV/AIDS,
develop a genomic-based test to identify HIV patients who will
respond to new medicines; or with BCCA, develop a screening
tool to improve diagnosis of hereditary cancers and improve
patient outcomes; or with Wavefront develop companies in
‘digital health’.
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Sector

Challenges in the
Sector

Applications of Genomics

Investment in BC

Population growth,
climate change,
resource depletion,
global
competitiveness,
government
regulatory
processes, human
health and nutrition,
and sustainability
are global issues
facing this sector.

Genomics can provide
markers to improve animal
health, decrease the costs
of livestock production,
enhance crop yields,
increase nutritional value,
and improve resistance to
pathogens, drought, and
low temperatures.
Genomics can also
improve food safety
through detection and
identification of foodborne pathogens. Key
opportunities include:

$33M in 16 Projects, e.g.:
•
Identified natural
pathogen resistance
in bees first in the
world to sequence
Chardonnay genome
and use genomic
tools to identify
desirable grapevine
cultivars for
industry;

Plan Targets 2015-2020

AGRICULTURE
In 2012, the agriculture,
agri-food and agriproducts sectors
(including both crops
and livestock)
accounted for $11.7B in
sales or $3.7B (1.9%) of
BC’s GDP, and directly
provided 26,000 jobs in
primary agriculture,
3,800 jobs in primary
sea food and 31,800
jobs in the food and
beverage processing
sectors.
In 2012, BC agricultural
exports were $1.6B
which included BC’s
largest agricultural
export –salmon.

BC’s diverse
agriculture sector
reflects the diverse
climate and growing
conditions. The
critical challenge is
how to efficiently
expand the sector
while ensuring food
safety and current
and future economic
sustainability.

•

Food safety systems;

•

Plant and animal
disease surveillance
systems;

•

Traceability, plant and
animal authenticity
systems; and

•

New products and new
markets for BC
producers through
improved breeding
programs (e.g., new
high value cherry
varieties, drought
tolerant and disease
resistant crops).

•

•

•

Understanding the
grape ripening, yeast
fermentation
process, and
environmental
responses at a
molecular level ;
International
collaboration to
sequence the bovine
genome ;

Demonstrate Applications to Users
•

Develop rapid tests to identify food borne pathogens (e.g., listeria)
in the food chain in partnership with CFIA;

•

Enhanced dairy and meat products and improved food safety;

•

Superior BC wines, made from more environmentally adaptable
grapes;

•

Ability to breed healthier, pathogen-resistant bees and colonies;

•

Develop efficient, accurate, on-site diagnostic tests for crop disease
detection and surveillance (e.g., Phytophthora in nurseries, fungi,
bacteria, viruses, nematodes, etc.) with provincial/federal
governments and industry;

•

Develop tools to complement the branding process to authenticate
BC products and trace their lineage by introducing “Origin of
Product” concept, in partnership with industry (e.g., BC Cattlemen’s
Assoc., Agriculture and Agri-food Canada, BC Wine Growers, etc.);

•

Certify products using genomics to confirm species or origin and
protect against improperly labeled products with industry, CFIA and
others; and

•

Create new breeding programs using marker assisted selection of
agronomic traits (e.g., yield, growth, environmental adaptation,
resistance to disease, tolerance to certain environmental
conditions, nutritional or natural chemical content, resistance to
pesticides) to complement traditional breeding technology in BC
crops and livestock, in partnership with provincial/federal
governments, and industry.

Increased pathogen
resistance and
better adaptive traits
in cereal crops.

Advance Commercialization
•

Partner to advance 4-6 new product opportunities and 3-5 SMEs.
For example, investigate opportunities for new BC branded
products (e.g., new high value cherry varieties), new and improved
product lines in crops or livestock, or new diagnostic tests to be
used by industry or regulators (e.g., CFIA) to demonstrate product
disease-free status or product authenticity.
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Sector

Challenges in the
Sector

Applications of Genomics

Challenges to BC’s

Genomics will provide new

fisheries and

tools to understand

aquaculture sector

biological processes of

include: sustaining

aquatic species and their

the health and

habitat at the molecular

productivity of the

level. Benefits to BC

wild fisheries,

include:

Investment in BC
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FISHERIES &
AQUACULTURE
BC makes up 50% of
Canada’s national
fisheries and aquaculture
production. Fisheries and
aquaculture bring in
revenue of $2.2B to the
province each year and
employ 13,900 British
Columbians. BC’s
recreational fishery
provides 8,400 jobs and
contributes revenues of
$937M, with roughly half
of this derived from tidal
fisheries.

meeting market
demand for both

•

wild and
aquaculture
species, managing
aquatic resources,
and addressing
environmental
challenges
including climate
change.

•
•

Improved management
program for the health
of cultured and wild
stocks;

$44M in 11 projects,
e.g.:
•
Genomic
signatures linked
to increased
mortality in
Fraser River
Sockeye;
•

•

Improved sector
sustainability; and
Increased consumer
confidence and
acceptance of
products.

Identification of
novel microbes in
BC’s waters;
International
public-private
partnership for
first reference
salmonids
genome (Atlantic
salmon);

•

Genetic markers
for improved
aquaculture
breeding;

•

Health
assessment tool
for mussels;

•

Host-pathogen
interactions (e.g.,
sea lice) and
treatment (e.g.,
ISAV);

•

Traceability of
food products;

•

Social license for
aquaculture.

Demonstrate Applications to Users
•

Improve wild stock assessment and management; this includes
projects in fish health, species diversity and aquatic environment in
partnership with DFO to influence fisheries management practices
and policy and provide evidence-driven fisheries policy and
regulation;

•

Establish traceability for commercially important species (aquaculture
or wild) for consumer protection, confidence, and acceptance;

•

Develop improved detection and treatment of fish pathogens; and

•

Develop marker assisted breeding tools to enhance fish health and
quality traits in broodstock with the aquaculture industry (e.g., Marine
Harvest, Mainstream or BC shellfish growers).

•

Develop new and improved products to diagnose or prevent disease
for better fish health management, reducing economic losses
associated with disease;

•

Improve hatchery enhancement programs to maintain the
biodiversity of wild stocks and to produce high-quality fish resilient to
environmental stressors and disease.

Advance Commercialization
•

Partner to advance 3-5 products or services related to stock tracking,
fish health and stock improvement. In this plan, it is expected
genomics investment could also encourage 4-6 SMEs or
multinationals to further invest or expand operations in BC.
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Sector

Challenges in the
Sector

Applications of Genomics

BC’s forests are
facing numerous
challenges, most
notable being
climate change,
but also rising
energy costs,
increased human
activity and
international
trade, all of which
can lead to
changes in insect
and disease
outbreaks and
loss of genetic
diversity due to
failure to adapt to
changing
conditions.

Advances in genomics will
contribute to healthy and
productive forests in the
face of climate change. In
BC, progress has already
been initiated to ensure
that genomics can
contribute to:

Investment in BC

Plan Targets 2015-2020

FORESTRY
BC’s forests are one of its
greatest assets: a source
of clean water, air,
recreation and many
ecosystem benefits.
BC’s forests spread across
55M hectares of public
land, with the Province
owning 94% of its land
base and the forest
resources on these lands.
BC is the world’s largest
exporter of softwood
lumber and accounts for
53% of Canada’s total
production. In 2011, the
BC forest sector
employed over 55,000
workers, and contributed
almost 3% ($5.7B) to
provincial GDP.

The result is
significant
economic, social
and ecological
costs. For
example, from
1998-2007, the
mountain pine
beetle killed an
estimated 17.5M
hectares of pine in
BC—almost half of
the province’s
saleable pine,
costing tens of
billions of dollars.

•

•

•

•

A pest and pathogen
identification system –
to limit introduction,
spread, and damages;

$73M in 16 projects for
healthy and productive
forests, e.g.:
•
Pest and pathogen
detection using
genomic tools;
•

•

A traceability system
to enable BC timber to
be recognized by
trading partners as
pest- and pathogenfree;
Optimized breeding
programs to improve
wood quality, wood
quantity, and climate
change adaptation;
and
Advanced, high value
added bio-products
from fibre – improving
industry sustainability.

Track trees and
wood products
through traceability
and authentication
technology;
Improve tree
breeding programs
by understanding
genetic mechanisms
of disease and pest
resistance, and
adaptability to
climate change;

•

Ecosystem health
and resilience;

•

Understand
host/pathogen
interactions (e.g.,
Mountain pine
beetle) to reduce
future infestations
and develop
mitigation strategies.

Demonstrate Applications to Users
•

Track timber for provenance and traceability, allowing
development of a “BC brand”. Pilot projects envisaged with FP
Innovation and market access regulators (e.g., CFIA, CFS);

•

Identify and track pests to limit their introduction, spread, and
damages;

•

Create new breeding programs using marker assisted breeding
technology for adaptation, pest resistance and wood quality in
partnership with the BC Ministry of Forests, Lands and Natural
Resource Operations and industry; and

•

Use genomics tools to provide new opportunities for processing of
wood and wood products.
Catalyze a Sector Innovation Centre

•

BC’s leadership in forestry genomics will help solidify partnerships
with national organizations such as FP Innovations, the Canadian
Forest Service and regional forest genetic councils. Connections
with downstream partners directly and through existing industryacademia organizations (e.g., UBC’s Pulp and Paper Centre, Pacific
Forestry Centre, Canadian Wood Fibre Centre) will also be critical in
determining near term priority investments.

•

Raise $15M over 5 years for targeted investments.
Advance Commercialization

•

Partner to advance 4-6 new product opportunities and advance 2-4
SMEs. This is expected in the near term, likely in the areas of pest
and pathogen diagnostics and responses, sanitation and
phytosanitation, traceability and advances that can demonstrate
pest free certification.
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Sector

Challenges in
the Sector

Applications of Genomics

Significant
challenges
include managing
the complexities
of environmental
and regulatory
requirements,
improving the
economic
viability of
mineral
extraction and
processing, and
mitigating
environmental
impacts from
mining activities
such as metal
leaching and acid
rock drainage.

Genomics can be used to

Investment in BC
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MINING
With its abundant and
widely varied untapped
mineral, metal, and coal
resources, BC is one of
the major mining regions
in the world. The province
is an important producer
and exporter of copper,
coal, gold, silver, lead,
zinc, molybdenum and
industrial minerals.
BC’s mining industry
generates over $8B in
gross revenues annually
from 19 operating mines
and smelters and
provides direct and

enhance extraction and
production and mitigate
the environmental impact
of mining activities. New
tools can lead to:
•

•

•

indirect jobs for up to
30,000 British
Columbians.
•

Improved exploration
and prospecting using
bacterial fingerprints
to find hard-to-detect
deep mineral deposits;
Enhanced production
processes and
recovery of coal, metal
and minerals;
Improved
environmental
monitoring and
reduced
environmental
footprint of industrial
activities; and
New biological based
systems for
accelerating the
remediation of mine
sites.

$1.7M invested in 3 pilot
projects with industry, e.g.:
•
Informing long-term
water treatment
strategies for metal
leaching and acid-rock
drainage risks for
companies like Teck
Resources and
Imperial Metals Corp;
•
Optimizing the metal
heap leaching process
to improve extraction
and efficiency; and
•
Developing new tools
for environmental
assessment of metal
contaminated sites.

Demonstrate Applications to Users
•

Characterize and manipulate microbial communities involved in
remediation of tailings that are causing acid rock drainage, to
improve water quality;

•

New tools to mitigate acid rock drainage;

•

Increase the rigor in assessing and monitoring environmental
impacts, biodiversity, bioavailability, toxicity, and tracking sources
of pollution;

•

Decrease the environmental footprint of mining extraction via
advances in bioremediation and biooxidation;

•

Develop new tools for geochemical prediction, to support
exploration; and

•

Characterize microbes to improve the recovery and processing of
metal and minerals.
Applications will be done in partnership with industry, as well as
federal and provincial partners such as BC Mining Association, BC
Ministry of Energy and Mines, Canadian Mining Innovation Council.
Advance Commercialization

•

Partner to advance 2-4 new products or services such as:
predictive tools for acid rock drainage, bacterial fingerprinting for
detecting deep mineralization, a monitoring tool to assess
operational efficiency in bioreactors or heap leach piles, database
for environmental data for advancing the productivity/profitability
of the sector.
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Challenges in the
Sector

Applications of Genomics

Investment in BC

Drivers in the
development of
clean energy
include diminishing
supplies of fossil
fuels(a finite
resource), the
impact on climate
change of burning
fossil fuels, and the
need to find
cleaner ways to use
these energy
sources and
develop renewable
sources of energy .

Genomics hold significant
promise by providing a
better understanding of
the underlying biological
processes of
microorganisms which
have both positive and
negative impacts on
hydrocarbon resource
environments and energy
extraction processes.

$32M in 6 projects, e.g.:
•
Overall, greener
production methods;

Plan Targets 2015-2020

ENERGY
Global economic growth
has contributed to a
dramatic rise in world
energy demand. BC holds
41% of Canada’s
marketable natural gas
reserves and total oil and
gas revenue in 2011 was
$731M. The Province
projects that LNG exports
from BC could generate
$1 trillion (T) in economic
activity by the year 2046.
BC’s clean tech industry is
also significant with 200
firms operating in power
generation, energy
efficiency, transportation
and industrial processes,
which generated $2.5B in
revenue in 2011 and the
industry is expecting to
contribute ~$3T by 2020
to the Province.

Genomics can help
develop cleaner ways to
produce and use fossil
fuels and add high value
products such as polymers
and lubricants. Genomics
can also be used to
develop the most
appropriate feedstock for
biomass production and
optimize the conversion of
this biomass to fuel.

•

•

Greener production
and extraction of
hydrocarbon energy,
including souring
control (less
unplanned hydrogen
sulfide), tailings pond
modeling, and pipeline
corrosion prevention;
Identify genomic
markers for poplar
trees that grow faster
in a variety of climates
to produce wood that
can be more readily
converted to biofuel;

•

Fuels from agricultural
and forestry wastes;

•

Sequencing the
sunflower, important
for its significant
potential for biofuel
production.

Demonstrate Applications to Users
•

Facilitate the monitoring of surface and groundwater resources
and natural flora at hydraulic fracturing sites;

•

Understand microbial communities in frack fluids and microbial
changes arising from impoundment and treatment of
associated wastewater;

•

Understand the underlying mechanisms of microorganisms
involved in the hydrocarbon environment, energy extraction
and biomass conversion processes;

•

Develop detection tools for monitoring operational efficiencies
of processes influenced by microbial activities in the energy
sector;

•

Create new marker assisted breeding programs looking at
feedstock for biomass materials (wood quality, growth, etc.);
and

•

Augment the conversion processes from biomass into fuel and
create new products.

Catalyze a Sector Innovation Centre in LNG for BC
•

Bring together a user consortium of at least 3 industry partners,
as well as federal and provincial partners such as BC Oil and Gas
Commission, BC Ministry of Energy and Mines and ensure
genomics is part of Centre’s focus on technology.

•

Raise $20M over 5 years for precompetitive R&D relevant to the
sector.

Advance Commercialization
•

Partner to advance 2-4 new products such as detection tools for
bio-corrosion and well souring, monitoring tools for water
quality from fracking process, monitoring tools for microbial
activity to help optimize dosage and timing of biocide treatment
and track biocide resistance in frack fluid, monitoring tools for
bioreactor performance during conversion of biomass, etc.
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BC’s environment,
like that in much of
the world, is under
stress. The most
important
environmental
issues in BC are
clean air, land and
water; maintaining
biodiversity; and
ensuring the
sustainable use of
biological
resources in the
face of impending
climate change.

Genomics can play a key
role in developing tools
that have cross-sector
benefits (including to the
energy, mining, forestry
and agriculture sectors)
such as:

Investment in BC
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ENVIRONMENT
BC’s wealth and future
development depends on
its natural resources
sectors. Over 800 firms in
BC are active in the
environment sector,
representing roughly 1215% of Canada’s
environment industry. BC
firms employ more than
22,000 people and
generate annual revenues
in excess of $1.8B.
BC companies focused on
the environment are

•

•

particularly strong in
water and wastewater
services and technologies;
alternative energy

•

systems; sustainable
resource management,
specifically related to
forestry and mining
reclamation; and
environmental
instrumentation
technologies.

•

Environmental
monitoring system for
BC’s air, land and
water, including
monitoring
biodiversity and
pollution using
sentinel species;

$14M in 11 projects, e.g.:
•
Enhanced
biomonitoring to
better describe and
understand
biological diversity
and mitigate
environmental
threats to land and
aquatic ecosystems
(using sentinel
species and early
indicators of stress
response);
•

Species identification
system (for both
useful and harmful
species) for protecting
BC’s environment;

Monitoring microbial
populations to detect
watershed changes
at the source;

•

Bioremediation
strategies that
optimize microbial
environments and
communities; and

Understanding
biological processes
involved in the
breakdown of
industrial pollutants;

•

Cleaner and efficient
industrial processes
based on an
understanding of
microbial processes.

Explore how
organisms respond
at a genetic level to
environmental
toxins; and

•

Understand oceanic
microbial
communities and
their effect on
oxygen in the
oceans' “dead
zones”.

Demonstrate Applications to Users
•

Record BC’s biodiversity (land and water) in a digital catalogue of
life in order to improve ecosystem monitoring, control agricultural
and forestry pests and invasive species, and uncover organisms
that can benefit society;

•

Apply novel tools that are economical alternatives to current
standards in order to improve water quality and water treatment
affected by human activities;

•

Identify microbial communities and the genes responsible for
detoxifying common environmental contaminants from human
activities, which will pave the way for creating new
technologies/new organisms to enable remediation; and

•

Monitor ecosystem changes (at a molecular level) for early
detection of harmful impacts to the environment or to human
health, and develop metrics for environmental health.
Advance Commercialization

•

Partner to advance 6-8 new products and services in areas such as
water quality, ecosystem health, biodiversity, remediation
strategies. Partner to advance 3-5 SMEs.

•

Many products and services will cut across other sectors such as
energy, mining, forestry and agriculture; e.g., the enhancement of
industrial processes such as the breakdown of mine tailings by the
investigation of bio-based products, and the creation of genomic
tools to be used by environmental service firms or governments to
improve environmental monitoring.
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4.3 Summary of Sector Deliverables
Deliverables will vary by sector and be influenced by the needs of user partners, the
availability of genomic tools and technologies, the capability of users and systems to test
and implement new solutions, and the availability of alternative solutions. As a result, the
number, range and diversity of applications demonstrated in each sector will reflect
differences in the extent to which genomics is understood and used within different
sectors.
In addition to funding projects, Genome BC will aim to accelerate the uptake of
genomic technologies into the sectors and to commercialize opportunities. By 2020,
Genome BC will have catalyzed three SICs aimed at investing in targeted research
prioritized by user members and will have partnered to advance at least 27 products and
services and 22 SMEs. Table 3 provides a summary of the sector related deliverables.
Table 3. Summary of Sector Deliverables by 2020

Sector

Applications
Sector
Demonstrated Innovation
Centre

Commercialization with
Partners (products, services &
SMEs advanced)

Health

Many

Yes

Agriculture

Many

No

Fisheries &
Aquaculture

Many

No

6-10 products advanced;
10-15 SMEs advanced
4-6 products advanced;
3-5 SMEs advanced
3-5 products advanced;
4-6 SMEs or multinational investments
advanced

Forestry

Many

Yes

Mining

Few

No

4-6 products advanced;
2-4 SMEs advanced
2-4 products advanced

Energy

Few

Yes

2-4 products advanced

No

6-8 products advanced;
3-5 SMEs advanced

Environment Moderate
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5 Organization & Management
5.1 Corporate Structure
Genome BC is comprised of three corporate entities: Genome BC, Genome BC Foundation
and Genome BC Inc (Figure 7).
Genome BC is a not-for-profit corporation established in 2000 under the Canada Not-ForProfit Act focused on research and development activities.
Genome BC Foundation is a charitable foundation established in 2004 bringing together
education partners to raise funds for the education and awareness of genomics in the
Province.
Genome BC Inc. is a for-profit corporation incorporated in 2005 aimed at bringing
together commercialization partners, raising funds and investing in commercialization and
development activities to realize the commercial benefits from emerging genomic
technologies. Profits are to be reinvested in Genome BC. Genome BC Inc. will become an
operating entity for the 2015-2020 Plan.

Genome BC
Genome BC
Foundation

Genome BC

Fundraising for Social

Research & Development

Benefit (e.g., education)

Genome BC
Inc.
Economic Benefit
(e.g., commercialization)

Figure 7. Corporate Structure
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5.2 Governance
5.2.1

Board of Directors and Board Committees

The Board of Directors 21 consists of members which represent broad multidisciplinary
and multi-sectorial experience. Directors are recommended by the Governance and Human
Resources Committee and are appointed for terms at each Annual General Meeting. The
Board meets quarterly and approves the organization’s strategic plans, corporate objectives,
major project investments and annual budgets.
The members of the Board of Directors participate on six Board Committees that deal with
financial and operational activities. The current Committees of the Board are:
•

Executive;

•

Audit;

•

Governance & Human Resources;

•

Investment;

•

Sector Development;

•

Research Programs; and

•

Genomics & Society.

5.2.2 Systems of Internal Control
Genome BC’s systems of internal control incorporate the following components:
monitoring, information and communication, control activities, risk assessment and control
environment. Our control activities include: a comprehensive set of policies and procedures,
approvals, authorizations, verifications, recommendations, performance reviews, asset
security and segregation of duties.
Genome BC maintains high standards for our systems of internal control. Financial
statements are reviewed quarterly by the Board of Directors and by the external auditors.
Annual financial statements are audited by independent external auditors and systems of
internal control are reviewed and tested by external auditors at least twice a year.
Performance against our annual budget is monitored monthly by management and quarterly
by the board.
In addition, we use a disciplined peer-review system with external advisors from industry,
academia and government to assess potential investments.

21

http://www.genomebc.ca/about/people/board-of-directors/
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6 Centre Operations – Positioned for the Future
Genome BC centre operations are organized around core functions as presented in Figure
8. In line with our 2015-2020 Plan, we have established a new entrepreneurship support unit
to help achieve the economic benefits of our applied and translation projects.
The role and related activities for each core function are described below. Genome BC
develops annual performance targets and conducts reviews for each unit as part of our
management process.

Board

President & CEO

Corporate

Development

Sector
Development

Finance &
Research
Programs

Chief Scientific Officer
Science & Technology
Strategy

Entrepreneurship

Support

Communication
& Education

Figure 8. Genome BC Organization for the 2015-2020 Plan
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6.1 Organizational Units
6.1.1

Chief Scientific Officer - Science & Technology Strategy

Our Chief Scientific Officer is responsible for the overarching science and technology
strategy for the organization. This strategy sets the direction for our investment in R&D and
moves the translation agenda forward. A primary objective in R&D activities is to leverage BC’s
capabilities for research within Canadian and international scientific communities. The
primary objective in translational activities is the successful integration of genomic
applications in a cost-effective and socially conscious manner.
Activities to support the organization’s science & technology strategy include:
•

Ensuring access to competitive and ‘cutting-edge’ technologies through
investment in technology development, disruptive technologies and technology
platforms;

•

Balancing the investment portfolio through the design of new funding programs
that support innovation along the continuum of discovery, applied and
translational research.

6.1.1.1

Genomics in Society

The success of our 2015-2020 Plan relies on both a comprehensive and critical approach
in order to accelerate the appropriate translation of research into practice and bring new
products to market. Along with exciting possibilities for genomics research and applications
there will be societal concerns around such things as genomic testing, health care decisions,
privacy, and regulation. Sector-based translational initiatives that address the societal context
will be essential for commercial success. Genome BC’s ‘honest-broker’ role will be pivotal, to
engage the wide diversity of communities required in order to secure positive benefits from
genomic innovations.
We will be proactive at three levels to ensure appropriate societal support for beneficial
genomic applications:
1.

At a program level, we will support integrated projects to ensure that the
challenges and solutions for the translation of appropriate applications are
identified;

2.

At an organizational level, we will identify important sector-scale issues and
develop a framework to ensure that societal issues and concerns are addressed
in a meaningful way through research, education, engagement or other activities;
and
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3.

At the local level, we will work with leaders in business, academia, and policy to
maximize the likelihood of genomics technology being successfully translated,
commercialized and having a positive impact on society.

6.1.2 Corporate Development
Building on our progress over the past 15 years, Genome BC’s 2015-2020 Plan provides
for new entrepreneurial support and partnerships to commercialize opportunities that will
complement the investment of 72% of our research portfolio in applied and translational
research.
The corporate development role focuses on our organization’s strategic direction,
performance and key relationships with the goal of ensuring BC’s international recognition as
a world-class genomics R&D region and to attract new investment for growing BC’s
bioeconomy.
Corporate development activities maintain our organization’s brand as an ‘honest broker’
in catalyzing community building initiatives and promoting the genomics R&D capabilities of
the region. We work with our investors, upstream and downstream R&D partners, and
organizations that support entrepreneurial talent as well as SME creation and advancement.
For the 2015-2020 Plan, corporate development aims to:
•

Promote BC’s genomic capabilities within the Province, nationally and
internationally;

•

Measure and communicate the impact of genomics and its benefits to society to
corporate and government investors;

•

Foster strategic relationships with government, investors and research institutes
on a selected regional, national and international basis;

•

Develop new relationships with organizations that support entrepreneurial talent,
and with accelerators and incubators in order to support SME creation and
advancement;

•

Foster the relationship with Genome Canada and coordinate national and
international initiatives;

•

Present the outcomes of Genome BC’s research investment to key stakeholders in
the context of societal impacts; and

•

Support corporate functions across the organization to execute the corporate
strategy and annual plans.
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6.1.3 Sector Development
Our 2015-2020 Plan builds upon the initial sector engagement that began in 2007 and
expands funding programs to support the innovation pipeline from discovery through to
commercialization.
Sector development activities focus on demonstrating the application of genomics to
users in key sectors, developing commercial opportunities and ensuring public benefits from
earlier investments. The objectives for sector development are to:
•

Facilitate the translation of earlier investments in research into use by industry or
public receptors;

•

Encourage a return on investment by securing social and economic benefits of
investments in genomics research; and

•

Attract new investment to support discovery, application and translational
genomics-based research.

To deliver on the 2015-2020 Plan, sector development activities will:
•

Increase the ‘genomic literacy’ of sector stakeholders to facilitate application and
adoption of genomic innovations;

•

Develop competitive projects along the R&D continuum, relevant to users;

•

Identify new research opportunities and accelerate their development along the
commercialization pathway;

•

Catalyze strategic partnerships between end users, researchers, research
institutes and funders, and where appropriate international players;

•

Support collaborations that will contribute to the creation of new funding
programs, SICs and investment opportunities to support access to genomic
technology and the translation of innovations into real-world applications; and

•

Support the development of pre-commercialization activities for innovative life
sciences opportunities.

Support for the application of genomics across the seven key BC sectors will provide a
platform for successful execution of pre-commercialization programs and will lead to
increased industry support for research and early-stage investment for promising discoveries.
The successful application of outcomes from these programs will enable the replacement
of existing processes, products or services with new ones that are either better suited to the
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task or provide significant improvements in performance. Alternatively, successful translation
could be based on a novel process or discovery that is applied to address a need where no
suitable solutions are currently available. The outcomes of the research may be used to guide
and inform policy decisions within government or regulatory agencies

6.1.3.1

Investment Programs

The integration of sector expertise into the research and its management will ensure that
sector priorities are understood and incorporated into the research outcomes. This evolution
in our strategy requires and expansion of the following programs for investment:

•

Networks Program for each sector;

•

Partnerships Program with recognized ‘centres of excellence’;

•

Proof-of-Concept Program to further genomics technologies; and

•

Small Business/Technology Implementation Program (eg. SBIR/STTR) for SMEs

6.1.4 Finance & Research Programs
Genome BC’s finance & research programs unit oversees two important functions: finance
and administration, and research program management. Finance and administration is
responsible for our internal and external financial reporting, design and implementation of
our systems of internal financial control, corporate governance, risk management, human
resources, financial budgeting and forecasting, overseeing the management of investments
and monitoring the financial aspects of all scientific projects and programs.
In the 2015-2020 Plan, finance and administration will continue to maintain and
implement systems and processes that embrace the principles of management best practices
including accountability, transparency and fiscal restraint.

6.1.4.1 Research Program Management
Research program management is responsible for the oversight of all research projects.
Research projects are designed to achieve scientific and technical excellence while focused on
producing results that are compatible with approved project milestones.

The project

management approach provides effective launch, monitoring and close-out of approved
research, demonstrating value to our primary investors and the research community we
serve. The main objectives of research program management are to:
1.

Provide scientifically objective guidance on the potential and actual research
outcomes for each research project/contract;

2.

Capture the metrics used by Genome BC for assessing R&D investments;
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3.

Monitor and manage the project portfolio fiscally and scientifically;

4.

Enhance the impact of genomics by transforming knowledge of the ethical,
environmental, economic, legal and social challenges and opportunities in a
socially responsible manner; and

5.

Explore ways to ensure that the programs and projects address the most pressing
societal needs and that research questions are shaped by the perspectives of a
wide range of stakeholders.

6.1.5 Entrepreneurship Support
BC now has a world-class genomics capability and the resources for a vibrant genomicsdriven BC industrial cluster. Our 2015-2020 Plan introduces ‘Entrepreneurship Support’ as a
new emphasis in the strategy to realize social and economic benefits from the investments in
genomics made over the past 15 years.
Genome BC will champion the
genomic opportunities in BC’s seven
key sectors to grow BC’s bioeconomy.
To support entrepreneurship and
company

formation

and

advancement, we will:
•

Coordinate genomics-

To date, 23 companies have been advanced. These
companies currently employ 257 people and are advancing
or developing 33 products and services. The companies
have raised private investment of approximately $200
million and secured over $1 billion in co-development
deals.

enabled technology and
knowledge transfer with
other research intensive organizations (e.g., University-Industry Liaison Offices,
Technology Development Offices);
•

Partner with established accelerators/incubators to support SMEs creation and
growth in the life sciences (e.g., CDRD Ventures for drug discovery, Wavefront and
Sanotron for digital health applications, and the BC TIA’s Centre4Growth for
medical devices and diagnostics);

•

Match innovators in life sciences with sources of capital (e.g., angel network or
venture capital) and with potential end-users;

•

Support the new SMEs with a new Industry Innovation Program;

•

Support entrepreneurship through training and mentoring in genomics-based
innovation, through a new Entrepreneurship Partnership Program;

•

Assist in the recruitment of top research and entrepreneurial talent; and
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•

Activate Genome BC Inc. to invest in the advancement of companies, products,
technologies and services, with commercialization partners.

6.1.6 Communications & Education
Genome BC communicates with a wide network of stakeholders in the life sciences
community. Reaching scientists, research partners, corporate investors, decision makers,
industry, the media, educators, students and the public calls for a coordinated approach in
corporate communications across all areas of the organization.
The role of the communications & education unit is to continue to enhance our visibility
and profile and position Genome BC as the ‘go-to expert’ in the field of genomics. In addition,
communications & education broadens the understanding and relevance of genomics-related
research with the goal of greater uptake and acceptance. We do this through a number of
programs and by reaching the right audience with the right messages through the right
vehicles.
Our education and outreach programs specifically target teachers, students, education
influencers and the public. These programs operate with key partners including: Telus World
of Science, Let’s Talk Science, BC Science Teachers’ Association, UBC Faculty of Education,
Science Fair Foundation of BC, Life Sciences BC and the BC Innovation Council.
Communications & education exerts a balanced influence on how new developments in
genomics are communicated and discussed with key audiences, such as funders, the media
and the public. Through the demonstration of the tangible impacts of genomics research, we
work to influence the development and dissemination of progressive public policy as it relates
to life sciences and to foster greater scientific literacy, understanding and acceptance of
genomics and other transformative technologies in BC and across Canada.

6.1.6.1 Communications & Education Strategies for 2015-2020 Plan
We will continue to create an environment that encourages open dialogue regarding the
potential impacts of genomics, on society and the individual, and continue to provide credible,
scientific resources in support of greater public understanding. Through the support of
activities such as the BC Science Charter and provincial curriculum development, Genome BC
will continue to foster the development of the next generation of scientists and provide
opportunities for enhanced learning and greater exposure to this area of innovative
translational research.

In support of the 2015-2020 Plan, we will:
•

Expand the social media platform to ensure cutting edge outreach and
engagement;
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•

Implement a coordinated communications and promotions strategy to support
sector engagement in developing research opportunities that realize impacts;

•

Expand media relations activities, especially related to the applied and
translational aspects of research projects;

•

Implement an incremental growth plan for Genome BC Geneskool Program

•

Maintain a collaboration with Ministry of Education re: life sciences curriculum
development and implementation;

•

Expand the number of public forums throughout province, including lower
mainland and continue to build audiences;

•

Continue collaboration on and support of
the BC Science Charter in partnership
with Science World, TRIUMF, and other
signatories to enhance the coordination,
awareness
science

and

outreach

value

of

across

enhanced
educational

Highlights of Genome BC‟s
education program targeting youth in
grades 9 through 12 in rural
communities include:
•

systems in BC.
•

Support educators and inform the public

•

with an up-to-date education resource
through the website www.genomebc.ca
To accomplish these objectives, Genome BC
creates, implements and evaluates a detailed and
comprehensive communications plan each fiscal
year.

•

Genome BC‟s Geneskool program
has reached 25,000 students in 76
communities across BC
More than 70,000 individuals have
participated in Genome BC exhibits
and community based outreach
activities, with annual attendance
averaging 14,000
45 public engagement events
through its Gene Scene and Bringing
Genomics Home programs, with total
attendance reaching over 3,000
people over the years

With the 2015-2020 Plan, our communications
and education programs will place an increasing emphasis on educating industry leaders,
government regulators and, in health, physicians and healthcare administrators, about
genomics. This is a critical activity that will be carried out with the sector development team.
We will build a foundation of knowledge that will contribute to the successful uptake of
innovation into the targeted sectors.
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As Genome BC facilitates the development of genome-based tools, the tools used to
communicate and educate will also evolve in order to effectively reach our key audiences. Our
2015-2020 Plan supports a communications and outreach strategy aimed at the scienceengaged public and youth who will grow up in a world where genome-based information and
its interpretations will influence many aspects of their lives.

“The support, over many years, provided by Genome BC has allowed the BC Science Teachers’
Association to offer enhanced keynote speaker and featured speaker offerings at our conferences.
These presentations have allowed classroom teachers to become more expert in the field of
genomics and pass that knowledge off to their students. We also acknowledge the significant positive
impact of the Genome BC Geneskool program on teachers and students, throughout the province, by
providing quality teaching resources, student activities and camps. It would be our hope that this
mutually beneficial relationship may continue for many years in the future.”
- Grahame Rainey, President – BC Science Teachers’ Association
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7 Financial Requirements
Genome BC’s 2015-2020 Strategic Plan is based on projected spending on projects,
platforms, and other functions totaling $306 million over the five years (April 1st, 2015 to March
31st, 2020). This spending includes a new commercialization program that is expected to
support early stage companies and generate additional future returns. Figure 9 provides an
overview of the spending on research, corporate programs and corporate management.
Corporate management includes the corporate administration required to manage our
enterprise. Corporate programs include corporate development, scientific affairs, genomics
in society, sector development and outreach activities, which collectively form a foundation
for raising funds.

Corporate
Management
3.5%

Corporate
Programs
6.5%

Research &
Development
90.0%

Figure 9. Spending on Corporate Management and Corporate Programs

Our 2015-2020 Plan includes $221 million of co-investment that will be generated using
the Province’s $85 million investment.
Included as part of our 2015-2020 Plan is a $34 million commercialization program (the I2
program), where Genome BC will invest directly with early stage companies in BC. We expect
that this program will use $17 million of investment from the Province and generate at least
$17 million of commercial co-investment. Further returns are expected to be generated from
future royalties based on the success of the projects and companies supported by the
program.
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We expect at least $86 million of co-investment from Genome Canada and the balance
($135 million) from other sources including Western Economic Diversification Canada (WD),
other federal programs, the private sector, foundations and international organizations.
Genome BC expects to invest $306 million over the next five years in accordance with the
breakdown shown in Figure 10. The research portfolio will be balanced with investments
made through discovery, applied and translation programs, including the I2 commercialization
program, to build a sustainable R&D pipeline.

Applied Programs
36%

Discovery
Programs
28%

Translational
Programs
24%

Industry
Innovation
Program
12%

Figure 10. Genome BC’s Budget Plan for 2015–2020: Total $306 million

7.1 Co-investment Strategies
Genome BC has developed a number of strategies to ensure the needed co-investment is
realized over the timeframe of this Plan.
By strengthening the provincial government partnership, funding from the province
should reach $85 million of the total funds required for the successful completion of the 20152020 Plan. To date, Genome BC has multiplied the provincial contribution of $187.5 million to
over $765 million in contracts.
Of the $85 million from the Province of BC, we expect $68 million can be multiplied at least
four-fold by building partnerships with other national or international agencies or
foundations, across all life science sectors. In our 2005-2010 Strategic Plan we successfully
leveraged the Province’s $75 million contribution to a total investment of $316 million. In our
2010-2015 Strategic Plan, we are on track to leverage the Province’s $85 million contribution
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to a total of over $340 million of research investment. In the 2015-2020 plan, we will also
leverage the $17 million allocated to the commercialization program to a total of $34 million
in direct co-investment and expect to generate additional returns and benefits from follow-on
financing.
Our 2015-2020 Plan will build relationships with WD, industry and education partners to
enhance Genome BC’s corporate programs. We expect the Genome BC Foundation to remain
an important vehicle to attract new investment for communication and education programs.
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7.2 2015-2020 Plan Financials
Our 2015-2020 Plan assumes conservatively ongoing Genome Canada or equivalent
federal programs of $90 million per year over the next five years. Genome Canada has
secured an initial $165 million towards their 2012-2017 strategic plan.
We assume Genome BC will capture 25% of nationally available funds.
Furthermore, the level of investment in Genome BC’s corporate programs, such as
education and sector development activities, will be adjusted depending on the sources of
funding, such as from Genome BC Foundation for the former or WD for the latter. Table 4
presents the 2015-2020 Financial Plan.
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Table 4. 2015 - 2020 Financial Plan
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8 Conclusion
Genome BC’s activities are focused on the world-class genomics research and
development cluster that delivers sustainable social and economic benefits to BC. Recognizing
that genomics is core to BC’s opportunity in a growing bioeconomy and the time is right for
securing tangible benefits, Genome BC will focus on demonstrating applications and on the
translational and commercialization end of the innovation pipeline.
Collaboration with industry and government will prioritize targeted investments aimed at
meeting the needs of users in health, agriculture, fisheries & aquaculture, forestry, mining,
energy and the environment. By 2020, innovative applications of genomics will lead to new
companies, products and services advanced through entrepreneurship support and
commercialization efforts, including the I2 program. In addition, there will be at least three
Sector Innovation Centres in the Province.
Of the $306 million of new investment during the 2015-2020 period, approximately 28%
will fund large-scale discovery research, 36% will fund applied research, and 36% will fund
translational programs, including a new commercialization program. This investment will
create an estimated 14,000 new jobs, expand market opportunities and create new
commercial opportunities for the benefit of BC.
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IMPACTS

OUTCOMES

OUTPUTS

ACTIVITIES

APPENDIX 1 - GENOME BC LOGIC CHART – DETAILED

BC Recognized as a Bioeconomy
Leader
Practical applications for BC:

Improved Competitiveness &
Sustainability

Leading edge genomics capability:

Research that is World Class

Actively growing cluster capability:

Development of a Vibrant Cluster

Appropriate social license to operate:

Public Support for Genomics & Societal
Concerns Addressed

Create Social & Economic Benefits from a World Class Genomics Region

International recognition of BC’s
capabilities:

Industrial, healthcare, and government
user cluster, with access to capital and
top people enabling a future bioeconomy

Top quality, sustainable R&D portfolio:

Entrepreneurship support:

Support an environment favorable for
SME creation & advancement (e.g.,
business planning, incubators,
industry advancement programs)
Train and mentor people in
genomics-based entrepreneurship
Assist in the recruitment of top
research and entrepreneurial talent

•

•

•

•

•
•

Enhance corporate brand
Empower teachers with new education
tools
Inspire students through education
programs
Bring together & support the life sciences
community
Provide a forum for balanced dialogue of
GE3LS
Inform government of, and develop
support for, growing BC’s bioeconomy

Communication & outreach:

Government engagement at a corporate and
project level

Outreach and communications materials and
events; school visits, Geneskool camps,
educator engagement

Targeted public & government engagement:

Challenges & solutions identified for the
translation of appropriate applications

Societal issues and concerns addressed in
meaningful ways

More balanced public and government
appreciation and support for genomics
applications

BC’s capabilities recognized as a
world-class genome sciences region

Top researchers, students, and
technicians generating world-class
science

Targeted commercialization pathways:

Research program management:

•

•

Genomics-based entrepreneurship
initiatives:

Sector strategies and Task Forces

Coordinated regional R&D strategy

•
•
•

•

Oversee S&T programs
Optimize likelihood of research
outcomes/impact
Integrate GE3LS into genomics
research, and conduct stand-alone
GE3LS research
Maintain effective relations with
research community

Entrepreneurship-savvy researchers,
users, and investors

Successful completion of programs,
projects and platforms

Genomic applications identified & pursued
in each sector
Translation-focused research contracts

Sector development support:
Catalyze user-academic interactions
Provide active sector-specific support
Identify opportunities attractive to
external users
Develop competitive S&T proposals
Champion pre-commercialization
activities for life sciences opportunities
Liaise with UILOs/TDOs , investors,
and others

Successful social sciences and humanities
integration

Links with early investors and potential
commercial partners

•
•
•
•
•
•

•

Optimal research proposals Co-investment
attracted

New commercial investments

Job creation

Revenue generation, cost savings,
sustainable resource sectors,
healthcare improvements, better
policies and regulations

Expanded resources (funding, HR,
expertise and materials) for BC
Strategic advice and partnerships:
“Honest broker” inputs into
government strategies, policies, and
regulations

Implement strategic plan
Interact with government to help
set priorities, assess bioeconomy
potential, & become an active
partner
Catalyze community building
initiatives
Engage with partners
Maintain high quality internal
controls
Execute responsible corporate
governance

Centre operations:

White papers generated

Expanded Canadian and international
partnerships

•
•

•
•
•
•
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