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Genomics is the powerful
combination of biology,
genetics and computer
science that gives us
unprecedented insight into
all the DNA code that makes
living things what they are.
Genome Atlantic is a not-for-profit corporation with a mission to develop and
lead a program of genomics research and development that delivers tangible

Kevin Keough,
Outgoing Chair

MESSAGE FROM THE
CHAIRMAN OF THE BOARD
Moving an idea from concept to reality is never a
simple task. But important ideas are worth the effort.

economic, social and environmental benefits to Atlantic Canada. Partnering with
government, industry, academia and research institutions, it has enabled over

The Board and management of Genome

departments and others harness the

$71 million in genomics R&D in a range of sectors throughout Atlantic Canada.

Atlantic believe in the idea that genomics can

transformative power of genomics.

help transform Atlantic Canada’s economy.
This Annual Report highlights the key
Whether it’s helping our forestry managers

activities and achievements of our first

plant more pest-resistant trees, or

year of implementation, and in doing so,

eliminating costly tests and procedures

provides an impressive demonstration of the

through earlier and more accurate

relevance of genomics to Atlantic Canada.

diagnosis of disease, or assisting some of
our major industries in the use of microbes

We attribute much of our progress to the

in environmental remediation processes,

many partners and collaborators we have

genomics has the potential to be a game-

the privilege of working with. Like the

changer for Atlantic Canada.

development of the Plan itself, implementing
it has been dependent on the cooperation and

contents.

Last year, we developed a new Strategic

support of a wide range of representatives

Plan to help bring this idea to fruition.

from government, academic, industry and

The Plan was based on the goal of seeing

funding organizations. The Board and the

Atlantic Canadian companies, government

team are sincerely grateful for this support.
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“Several events this year demonstrated the value of genomics across the sectors.
They ranged from showcasing the benefit of genomics in breeding cattle, halibut
and trees, to its ability to harness rare and valuable chemicals from microbes in
our marine environments. I never cease to be amazed at the variety of ways that
genomics can contribute to so many areas of our lives.” Kevin Keough

Steve Armstrong,
President and CEO

As my term as Chair comes to a close, I

organization with a long track record in

Likewise, many of those we approached in

that we haven’t even touched yet – like

take great comfort in the fact that the

helping industries be more innovative.

industry and government were eager to learn

dealing with the corrosion issues in the oil and

more about the ways genomics might benefit

gas industries, or helping mining companies

organization is so well aligned with both its
regional and national stakeholders’ needs

With all of this in place, and the progress

them – even if they didn’t yet fully understand

find new ways to employ microbes in the

and priorities. In addition, I am extremely

made this past year, it’s safe to say the idea

the extent of the ‘omics suite of technologies.

extraction process, or gleaning medicinal

confident in the leadership and vision of

of transforming Atlantic Canada’s economy

This positive reaction led to many new

compounds from marine-based organisms.

the incoming Chair, Eric Cook, Executive

through the power of genomics is already a

relationships and potential projects that we

The possibilities for genomics-enabled

Director/CEO of RPC in Fredericton, an

solid step closer to becoming a reality.

will continue to foster with our partners.

innovation in the region are truly only limited
by our imagination.

We were also very pleased with the

MESSAGE FROM THE
PRESIDENT AND CEO
Reflecting on the last year brings about a mixed
reaction; a feeling of accomplishment, and a strong
sense of urgency to do more.

outcomes of our extensive efforts in the

We know we cannot chase all of the

development of a national strategy for the

potential opportunities, but through careful

implementation of genomics in Canada’s

collaboration with our stakeholders, we can

fisheries and aquaculture sectors, which you

pursue those that provide the biggest benefit

can read about on page 9. That and the many

to Atlantic Canada in the short and long term.

workshops, presentations and meetings
we held throughout Atlantic Canada were

Together, our team, Board and partners are

an integral part of our program to help key

ready to bring that to fruition. I personally

sectors leverage the power of genomics.

want to acknowledge all the effort and
expertise that was employed to make the

On the one hand, the first year of

solutions for companies and other receptors

These steps, however, reveal so much more

past year a success. We will continue to rely

implementation of our Strategic Plan was

like government departments and health

that needs to be done. There is tremendous

on that support in the years to come.

a great success. Our many partners and

care authorities. Those collaborations led to

potential for genomics to transform areas

collaborators worked closely with us,

introductions, proposals and projects that

recognizing the alignment of the Plan with

will benefit the region, so for that we are

their needs to translate research into real

truly grateful.
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“The possibilities for genomics-enabled innovation in the region
are truly only limited by our imagination.” Steve Armstrong
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TRANSFORMING OUR
APPROACH TO GLOBAL
CHALLENGES.

feed the world. Agriculture
Philip Sharpe, MIT

Philip discussed the role of genomics in a number of areas, including helping to
grow food in a changing climate, and in helping to make the patient the centre of
our health care delivery in the future.

We believe that genomics can transform Atlantic
Canada’s economy. But don’t take it from us.
A gathering of international experts from fields as diverse as human health and biofuels

Peter Langridge, University of Adelaide

Peter outlined the enormous food demands that the growing global population will
create. He contends that the use of genomics to improve wheat varieties will be a key
tool in addressing the need to increase production by 60% by 2050.

reiterated the fact that genomics is a powerful tool that is transforming the approach to many of
today’s toughest global challenges.
Genome Canada and the Genome Centres partnered with The Gairdner Foundation to host
a two-day state of the genomics science event in Ottawa last November. Genomics: The Power
and the Promise gathered the world’s leading thinkers in genomics to deliver insight on how far

Harvest and Conserve. Aquaculture
Willie Davidson, Simon Fraser University

genomics has come, and how it can be applied to a diverse range of global challenges. Over 20

Willie explained the role of genomics in helping Canada to sustainably manage its

talks made up the fascinating two-day event that was opened by Gary Goodyear, then Minister of

fisheries and aquaculture sector, citing the fact that some diseases have virtually been

State, Science and Technology. Some of the highlights included:

wiped out of salmon farms due to genomics-enabled selective breeding.

6.

heal and help. Human Health

reap and respect. EnerGy and Mining

Eric Lander, Scientific advisor to President Obama

Elizabeth Edwards, University of Toronto

Eric’s talk set the stage for the rest of the two days, comparing the breathtaking

Elizabeth described the amazing world of microbes and the importance of

potential of genomics and synthetic biology to the engineering revolution of the 1950s.

genomics in helping us to harness their power to clean up toxic chemicals.

Svante Paabo, Max Planck Institute

Stephen Mayfield, San Diego Center for Algae Biotechnology

Svante explained how our understanding of human history has been greatly informed by

Stephen outlined the global energy needs, and the challenge to keep up with

tracking the human genome through DNA analysis of human remains from archaeological

demand. His team’s work in genomics and oil-producing algae is just one of many

sites. His comparison of human males and Neanderthals was a definite crowd-pleaser.

energy options he suggested we need to pursue to tackle this huge challenge.
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Harvest
and
Conserve.

transforming
Fisheries and
Aquaculture.
Fisheries and
aquaculture contribute
$14.7B annually to the
Canadian economy.
Genomics can play a wide range of roles
in this vast sector. On the aquaculture
side, genomics helps to refine broodstock
selection, improve feed development and
better manage disease and pests. On the
fisheries side, genomics can provide valuable
information about migration patterns,
disease and pests and environmental
stressors, which can greatly inform
management practices.

8.
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84%

Genomic research
helped Scotian Halibut
grow their fish to market
size 20% faster.

of Canadian seafood landings
are from Eastern Canada

Genome Atlantic is keen to help Atlantic

started with four sector groupings: forestry,

government representatives from across

Canada harness the potential of genomics to

mining and energy, agri-food, and fisheries

the country, and discussed and debated in

transform the fisheries and aquaculture sectors.

and aquaculture.

an intensive workshop session. At time of

and species-specific needs and
issues and to explore potential
genomics solutions

printing, input from the workshop sessions
To help the public and private entities in
this space, Genome Atlantic has placed
considerable effort on the development of
applied fisheries and aquaculture-related
genomics. In the past year alone, working

Fishing and aquaculture

was being implemented into the drafts with

provide more than 80,000

the near future.

direct jobs in Canada

with a range of regional and national

the goal of distributing revised versions in

The next steps will endeavour to see these
strategies inform national and regional

partners, we have engaged in a number of

The strategies were developed to ensure a

funding programs right across the country.

strategic initiatives, including some of the

cohesive and efficient approach to genomics

Specifics around their implementation will be

following highlights:

research and development across the

revealed in 2013-2014.

country, with clear articulation of national

1. Co-leading the national
Fisheries and Aquaculture
Genomics Strategy

and regional needs and issues, and prioritized
research areas to pursue.
The strategies were co-led by regional

NATIONAL SECTOR STRATEGIES

Genome Centres, and generally involved

In 2012-2013, Genome Canada and the

recruiting a steering committee of diverse

Genome Centres embarked on a series of

national expertise and interests, and

national strategies designed to help sectors

working with that committee to draft a

of key importance to the Canadian economy

strategy. Each sector’s draft strategy was

leverage the power of genomics. They

distributed to a wide range of industry and

10.
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2. Facilitating a genomics
aquaculture workshop at
Aquaculture Association of
Canada conference
3. Workshops and meetings
with industry associations and
companies to address sector-wide

genomics: transforming our economy

4. Continued support of a joint
research effort with Iceland on
Atlantic cod
Optimizing cod diets

Genomics information is providing valuable
information for the developers of diets for
farmed cod. Cod seem to grow better when
they eat diets containing wild zooplankton.
This project is exploring what genes are being
activated in the cod, as well as looking at
the fascinating bacterial flora found in their
gut as a result of eating this diet. This diet
optimization research could also be applied to
other marine finfish species such as cunners,
flounders, halibut, wolfish and lumpfish that
require live feed at the onset.

11.

heal
and help.
Transforming
human health.
Human health is often the
area most people think of
when they hear the word
‘genomics’.
Many are familiar with the term because of
the Human Genome Project, which was a
big newsmaker in the early 2000s. Although
the human genome is much more complex
than many first thought, and unlocking the
genetic code behind many complex diseases
has been slower than hoped, the potential
for genomics to transform health care is
enormous.

12.
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Knowledge Translation: Human Genetics
and Genomics Seminars helped translate
the results of genomics research to a
broad health care audience

Genome Atlantic’s Steve Armstrong
welcomes the crowd at a session of the
Human Genetics and Genomics Seminar

Genomics is already making a difference

Some of the highlights of our efforts in the past

to the health of those in Atlantic Canada.

year include:

Genomics is responsible for new practices
around certain breast cancers. Genomics
helps clinicians identify and better manage
rare diseases, particularly in children.
Genomics is making it easier to diagnose
certain diseases like lung cancer, and ensure
the most efficient form of treatment is
used. Genomics is also helping to decrease
adverse drug reactions for those whose
genes make them process certain medicines,
like codeine, in a negative way.
With so many areas for genomics to improve
health care, Genome Atlantic works with
a range of partners in the health care
space, including clinicians and researchers,

1. Linking regional researchers
with national and international
pharmaceutical and medical
device companies for the pursuit
of research and product
development collaborations
2. Connecting national research
expertise with local funders,
policy makers, health care
administrators, health
departments and researchers
to raise levels of awareness of
emerging best practices around
genomics and human health

health authorities and government funding

$1000
cost to sequence a human genome
(down from $1M in 2007, and $2.7B in 2003)

3. Continuing support of the
IGNITE Project, including
co-development of a monthly
continuing medical educationaccredited Human Genetics and
Genomics Seminar for clinicians,
researchers, genetic counselors,
and those who fund, administer or
manage health care systems
The IGNITE Project

As diagnosis is difficult, patients may face
numerous tests, doctor visits, treatments
and hospital stays as these mystery illnesses
wreak havoc on their bodies.
The impact can be devastating physically and
emotionally. And for those lucky enough to
receive a diagnosis, the astronomical cost of
drugs for some of these rare diseases can be
taxing for both the families and the health
care systems that support them.

The IGNITE Project (Orphan Diseases:

The IGNITE team is hoping to alleviate

Identifying Genes and Novel Therapeutics

some of these issues. Using genomics-

to Enhance Treatment) is an effort to help

based technologies, the passionate group of

make lives better for those dealing with rare

researchers, clinicians and pharmacologists

diseases. Labelled ‘orphan diseases’ because

is working to improve the ability to quickly

they are often neglected by the research and

and accurately diagnose these rare

pharmaceutical community, some of these

diseases. The team is also looking at new

rare diseases can be devastating for families.

treatments, based on re-purposing approved

agencies to foster research and development

pharmaceuticals.

in this area.
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feed the
world.
Transforming
agriculture.
Genomics can help us
produce more food with
fewer environmental
impacts.
Genomics is well established in agriculture.
Where breeding of plants and animals is
crucial to productivity and sustainability,
genomics can accelerate traditional breeding
practices. Climate issues will demand faster
development of new plant and animal traits
adapted to these changes. Genomics can help
with that too.
Genomics is already making it easier for
farmers in the cattle, dairy and swine
industries to improve their breeding
programs. Using genomic information, they
can select the animals with the best genes for

16.
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8%
of Canada’s GDP comes
from agriculture

Camelina

health, growth and quality. Raising the

allows producers to more quickly develop the

in Camelina sativa, an oil-producing member

best-producing animals is more profitable,

best crops for their environment.

of the mustard family. The sturdy plant has

but also reduces unnecessary use of natural

gained attention lately for the potential of its
Annual farm cash receipts are $1.4B in

oil to be used in a variety of products from

Atlantic Canada. Genome Atlantic is working

biofuels to nutraceuticals. Several high-profile

In Atlantic Canada, Performance Genomics

with partners around the region to help this

test flights by the US military and commercial

Inc is using genomics to determine how long

sector be as sustainable and competitive as

airlines have used a blend of biofuels that

cattle can reproduce. Cows that have more

possible. Some of the key efforts of the past

included camelina in the last few years.

pregnancies produce more milk per cow,

year include:

and human resources.

creating more economic value from fewer
cows, with substantially reduced financial
costs and environmental impacts.

The Camelina Project focuses on the

1. Presentations and meetings
with industry associations and
companies

The Atlantic Canadian
agriculture sector generates
$1.4B in annual farm
cash receipts
In crops, wheat, soy, apples and grapes
are just some of the plants that have seen
improvements through genome-based
research. As with breeding animals, the
genetic information that genomics affords

18.

development of foundational genomics tools
that could be used by many industries. It is
also helping to determine which strains of
the plant are best for farmers in various

2. Supporting the development
of the national Agri-Food
Genomics Strategy
3. Ongoing support of the
Camelina Project
Oil-Producing Plants

The Camelina Project is a national venture

Canadian growing conditions.
As well, the Project is looking at the use of
camelina as a partial replacement for fish
meal and fish oil, which are key ingredients
in the diets fed to farmed fish such as salmon
and trout. Early indicators show normal
healthy performance in the fish, and more
importantly, they like the taste.

Improving our Crops

A future with safe and secure food requires
the breeding of new disease-resistant crops
that provide higher yields and require
fewer chemicals to grow. Current breeding
practices have given us most of the food
we enjoy today, but many of the current
breeding methods are laborious, timeconsuming and expensive. New genomics
technologies can help make the traditional
breeding process more efficient, cost
effective and accurate.
Sean Myles and team are making sense
of data generated from modern DNA
sequencing technologies to develop userfriendly genomics-assisted breeding
software that will shorten the development
time of better-tasting and healthier food.

aimed at uncovering the genomic information

genome atlantic annual report 2013

4. Support of the successful food
safety and security proposal
led by Sean Myles (Dalhousie
Department of Agriculture)
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reap and
respect.
Transforming
energy and
mining.
Genomics helps us tap
into our natural resources
on a whole new level.
Although perhaps not immediately obvious,
genomics can play a role in mining and
energy because of the living organisms
at play in both sectors; namely microbes.
Microbial communities influence many
issues in the energy sector such as corrosion
of pipelines and reservoir souring.

20.
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50%

Atlantic Canada gains
roughly 15% of its GDP
from the energy and
mining sectors

Microbes can also be used in the process

projected growth in global demand for
energy and natural resources by 2040

•	Using information provided through

Biorefining

Recent Efforts in biorefining

1. Arranging for David Levin, a
national genomics expert in the
biorefining space, to present a
keynote at the Atlantic Biorefining
Conference in May, 2013

of bioremediation (as they safely ‘digest’

metagenomic analysis of tailings ponds

Biorefining is the process of converting raw

the toxic substances). In mining, microbes

to ensure the ponds are safely closed

materials such as farm and forest waste to

can be used in a variety of ways, including

produce fuels, power, heat and value-added

extraction of precious metals such as gold,

Our recent efforts in these sectors are at

chemicals. With Atlantic Canada’s abundance

decreasing the need for less environmentally

an early stage. We are actively exploring

of raw natural materials and industries such

friendly processes.

how the genomics tools and processes may

as fisheries and aquaculture creating natural

benefit regional companies in the sector, and

waste products, the industry is projected to

the companies that support them.

be worth millions to the local economy.

This is a relatively new area for genomics
and the related field of metagenomics, which
studies the interaction of genomes of multiple
organisms in microbial communities.
The potential use of genomics in these sectors
is strong. Already, major companies in Canada

Recent Efforts in
Mining and Energy

1. Supporting the development of
the national Mining and Energy
Genomics Strategy

Genomics can play a role in this subsector of
energy as it can help us better understand
the organisms (usually microbes) at play in

2. Meetings with industry
associations and companies to
assess key regional priorities and
the relevant genomics approaches
that might address them

the biorefining process.

are employing genomic tools, particularly
in their environmental monitoring and
remediation practices, including:
•	Evaluating the use of excess bisulphate in
a critical water system based on the
discovery that its addition to pipelines

2. Meeting with industry
associations, researchers and
industry experts to determine
regional needs and the potential
role that genomics might play

Biorefining: the process of
“refining” multiple products
from biomass as a feedstock
or raw material

inadvertently fosters bacteria that
produce corrosive products

22.
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10-15%

grow and
protect.

gains in growth can result from
DNA based tree propogation

Transforming
forestry.
Genomics has the potential to greatly
transform the forestry sector. In everything
from pest management, to tree selection
and breeding, the information that genomics
reveals about the form and function of trees
is not yet fully utilized.

Genomics-based tools are
projected to reduce the time
to breed, test and propogate
trees with improved traits
from 31 years to 10 years
To help the regional forestry industry better
leverage the power of genomics, we have
done a range of activities, including:

24.
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1. Hosting a presentation by John
MacKay (Université Laval), a
leading tree genomics researcher
at the annual general meeting
of the Forest Products Association
of Nova Scotia
2. Meeting with forestry
managers and companies in
New Brunswick and Nova Scotia
3. Connecting regional and
national tree genomics research
expertise with industry to explore
potential collaborative projects
4. Supporting the development of
the national Forestry Genomics
Strategy

25.

the genome
atlantic
strategic plan.

the plan
in action.

The Genome Atlantic Strategic Plan 2012-2015 is designed to help companies and government

Regional Consultations

departments leverage the power of genomics to produce socioeconomic benefit to Atlantic

We started off the year with a series of

Canada and the country as a whole.

consultations across the region, speaking

This aspect of our Plan is designed to help

with over 100 representatives from industry,

companies or government departments

government, academia and economic

identify the areas where genomics could be of

development. Through the discussions, we

most benefit, and then develop and deliver a

heard of a range of potential opportunities

strategic genomics research and development

Through a range of events, materials and meetings, this element of the Plan exposes companies

and challenges that could be addressed with

project in response. As each end user group

and government departments to the power of genomics and its potential to benefit their sectors.

genomics. Hearing from our partners and

is unique, the Genomics Opportunity Review

collaborators was crucial to our ability to stay

Program has a wide range of elements of

relevant to their needs, and to stay connected

which one, some or all may be employed to

to the companies and other stakeholders

meet the end user need.

The two key elements of the Plan are:

Sector Engagement

The Genomics Opportunity Review Program
This aspect of the Plan is a comprehensive, flexible and responsive spectrum of services designed
to help companies and government departments identify areas where genomics can address a
specific challenge or opportunity, and support them in the process of developing research and
development projects, and implementing the results.

that they serve. Input from the consultations
formed the basis of our action plan for the
remainder of the year.
Sector Engagement

To enhance understanding of what genomics

$

can do, we conducted a range of activities for

a

various groups, many of which are outlined
in the previous sections. During the year, we
gained new information and insight on sectors
and the companies and departments within
them. Through this engagement, we developed

Identify areas
where ‘omics
can help.

26.

Connect sectors
with research
expertise.

Shape research and
development plan
and financing.

Support
implementation
of results.
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Genomics Opportunity
Review Program

To date, we have introduced the Program
to companies in a range of sectors. One
project has been funded, and the research
is under way. We are working with several
other companies to prepare proposals using
genomics work to address specific business
challenges. And we are in discussion with
many others, exploring the key opportunities
and challenges of their business plans,
and determining how genomics can be of
most help.

relationships that will help us collaborate
with these groups and move toward
implementation of genomics solutions.

genomics: transforming our economy
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partnerships.
Cooke Aquaculture Inc.

Natural Sciences and Engineering
Research Council

Dalhousie Medical Research Foundation
Newfoundland Cod Broodstock Company

The quest to use genomics to transform the
Atlantic Canadian economy will need many
hands to carry it through. Our Plan is based
on strategic, collaborative partnerships with a
diverse array of organizations and individuals.
Of note, we are able to offer our programs and services due to support we receive
from the Government of Canada through Genome Canada. In addition, this year
we received support through the National Research Council – Industrial Research

Dalhousie University
• Department of Ophthalmology
• Department of Pharmacology

Nova Scotia Health Research Foundation
Nova Scotia Research and Innovation Trust

•	Faculty of Agriculture
•	Faculty of Medicine
•	Industry Liaison and Innovation
Genome British Columbia

Province of New Brunswick
• Department of Agriculture and Aquaculture
Province of Nova Scotia
• Department of Agriculture

Genome Prairie

Assistance Program for specific efforts to help small and medium enterprise adopt

• Department of Fisheries and Aquaculture
• Department of Health and Wellness

genomics technologies. We gratefully acknowledge this essential support.

Health Canada

As we look forward to building even more ties in the future, we want to thank

Human Resources and Skills Development

those who have worked with us and our project teams in this past year.

Canada – Canada Summer Jobs

•	Ministry of Agriculture

IWK Health Centre

Research and Development Corporation

partners

The Government of Canada

of Newfoundland and Labrador
Atlantic Oilseeds
Barth Syndrome Foundation

Agriculture and Agri-Food Canada –
Agricultural Bioproducts Innovation Program

Beatrice Hunter Cancer Research Institute

Atlantic Canada Opportunities Agency

Capital Health
Colorado State University

• Business Development Program

28.

Memorial University of Newfoundland
•	Ocean Sciences Centre

through Genome Canada

• Atlantic Innovation Fund

Province of Saskatchewan

genome atlantic annual report 2013

•	Fisheries and Marine Institute

Saskatchewan Canola
Development Commission

• Joe Brown Aquatic Research Building

Springboard Atlantic

Minas Seed

The Centre for Drug Research
and Development

National Research Council – Industrial
Research Assistance Program

genomics: transforming our economy

University of Giessen
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our
people.

BOARD and STAFF

Willie Davidson

Kathy Penney

Professor

Kevin Keough (Chair)

Molecular Biology and

REGULATORY AND
ENVIRONMENTAL MANAGER

Principal

Biochemistry

Shell Canada, Calgary, AB

Kevin Keough Consulting

Simon Fraser University

Incorporated, Edmonton, AB

Burnaby, BC

Don Ridley
VP Business Development

Steve Armstrong

Patricia Hearn (Observer)

Nautilus Bioscience Canada Inc.

President & CEO

Regional Executive

Cornwall, PE

Genome Atlantic

Director

Halifax, NS

Industry Canada – Atlantic

Barrie Black

Region, St. John’s, NL
Steve Armstrong

Chief Operating Officer

Dave King

Sand Dollar Fuels, Halifax, NS

CEO

Glenn Blackwood

MANAGEMENT

President & CEO

Genesis Group Inc.

Sue Coueslan

St. John’s, NL

Director

Vice President

External Relations

Memorial University

Pierre Meulien (Ex Officio)

(Marine Institute)

President & CEO

Nil d’Entremont

St. John’s, NL

Genome Canada

Chief Financial Officer

Eric Cook

Ottawa, ON

Shelley King

Executive Director/CEO

Robert Orr

Vice President

Research and

President & CEO

Research and Business

Productivity Council

Slanmhor Pharmaceutical Inc.

Development

Fredericton, NB

Halifax, NS
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