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ABSTRACT
This document provides a summary of the strategy session on opportunities for
genomics applications in wildlife conservation and management across Canada.
These discussions were held within the context of Genome Canada’s 2020
Large-Scale Applied Research Project Competition: Genomic Solutions for
Natural Resources and the Environment. The session was held on November 28,
2019 in Yellowknife, NWT. The session received approximately 140 attendees
including representatives from the Government of the Northwest Territories,
Genome Canada, Genome Prairie, community leaders, the Universities of
Saskatchewan and Manitoba, and other attendees via live webcast.

PREPARED BY
Genome Prairie, on behalf of Genome Canada and its regional Genome Centres.
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INTRODUCTION
In October 2019, Genome Canada announced

introduction and spread of disease, and land

its latest call for proposals for the 2020 Large-

use changes. Climate change, which is

Scale Applied Research Project (LSARP)

warming the Arctic two to four times faster than

c o m p e t i t i o n. T h e t h e m e o f t h i s l a t e s t i t e r a t i o n

elsewhere on Earth, is causing changes to

of the LSARP competition is Genomic Solutions

wildlife, plants and ecosystems. These

for Natural Resources and the Environment.

changes not only affect the

Genome Prairie recognized in this theme the

industries that depend on abundant wildlife,

opportunity to improve wildlife management

but also affect the ability of people to access

and conservation in Canada. In partnership

food and make a traditional living. Genomics

with the University of Saskatchewan, Genome

has the potential to create knowledge to

Canada and Genome Prairie held a strategy

mitigate damage and point the way to new

session to gather leaders in this sector and

opportunities.

work together to outline the priorities within
wildlife management and conservation. The

Within this context, the 2020 LSARP

ideas that came out of the strategy session will

competition: Genomic Solutions for Natural

be included in the formal launch of the LSARP

Resources and the Environment seems tailor-

competition, set for January 2020.

made for Northern research initiatives. To
explore the possibilities, the strategy session

Canada is recognized globally for a wealth of

was held in Yellowknife, NWT. Incoming

natural resources, expansive ecosystems, and

Genome Canada President and CEO Rob

diverse wildlife. The natural environment

Annan emphasized in his opening remarks that

provides the foundation for important Canadian

partnerships are paramount – whether they be

industries such as fishing, outfitting, tourism,

with governments, provinces or not-for-profit

health, and even agriculture. Indigenous

organizations. While Genome Canada has a

populations depend on Canadian wildlife for

presence in the provinces, the Canadian

food security. There are many challenges that

territories are a “missing piece we can work

face Canadian wildlife including, but not

together to fill in.”

limited to, climate change, invasive species,
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PREVIOUS SUCCESSES IN WILDLIFE
MANAGEMENT AND CONSERVATION
Previous Genome Canada funded projects

EcoToxChip: A toxicogenomics tool for

have focused on environmental priorities.

chemical prioritization and environmental

Experience and knowledge gained through

management

these projects can inform proposals for the

This project aims to develop and

2020 LSARP competition. Some of the

commercialize the EcoToxChip. This tool,

previously funded projects on topics of

based on genomic technology (PCR or

environment, wildlife management, and

polymerase chain reaction), is an inexpensive

conservation are highlighted below.

and easy way to detect contaminants in the
environment. Human activities use more than

Systems Biology & Molecular Ecology of

100,000 chemicals globally, of which 4,300

Chronic Wasting Disease

have been named as priorities by Canada.

A team out of the University of Alberta is

Collaborators from the University of

developing tools to track chronic wasting

Saskatchewan, McGill University, and

disease (CWD), understand the host limits of

Environment and Climate Change Canada are

this disease, and develop strategies to combat

working on the project.

CWD. This project was launched in 2016.
BEARWATCH: Monitoring Impacts of
GEN-FISH: Environmental DNA ("eDNA"),

Arctic Climate Change using Polar Bears,

meta-barcoding and transcriptional

Genomics and Traditional Ecological

profiling to improve sustainability of

Knowledge

freshwater fisheries and fish culture

This project, launched in 2016, developed a

Researchers from the University of Windsor, the

non-invasive, fecal-based biomarker toolkit and

University of Manitoba, and Carleton University

engaged Northerners to create a community-

are working together to find solutions to

based monitoring program integrated with

manage fish stocks in Canadian waterways,

Indigenous knowledge. A collaboration among

creating sustainable fisheries and economic

researchers at the Government of Nunavut and

benefits. They are building a fish survey toolkit

Queen’s University, BEARWATCH was funded

that uses environmental DNA to measure the

through the LSARP as well as the Governments

health of fish and monitor stressors that are

of Nunavut and the Northwest Territories.

present in Canadian waterways. This project is
set to launch in 2020.

TSFN: Towards a Sustainable Fishery for
Nunavummiut

BioSAFE: BioSurveillance of Alien Forest

This project addresses the high food costs and

Enemies (BioSAFE)

value of cultural foods to the people of

Launched in 2016, this project is led by

Nunavut. Melting sea ice increases access to

researchers at the University of British

Arctic char, Arctic cod, and Northern shrimp,

Columbia and the University of Victoria. The

providing economic benefits to the people of

project is focused on detecting and tracking

this area. Researchers at Queen’s University

invasive forest pests. The researchers are

and Carleton University are working together to

using genetic data to determine the source of

understand the genomes of these species and

insects and develop strategies to prevent the

monitor the health of the populations to ensure

spread of these pests.

this food source is sustainable. This project
was launched in 2015.
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TASCI: Transforming Arctic Conservation

FLOWTER: Floating Wetland Treatments

through Social Innovation

to Enhance Remediation

This project, led by Douglas Clark from the

Led by Vince Palace at IISD – Experimental

University of Saskatchewan, was funded

Lakes Area, this project was funded through

through Genome Canada’s special call of the

Genome Canada’s Genomic Applications

2017 Social Sciences and Humanities

Partnership Program (GAPP). The focus of this

Research Council (SSHRC) Partnership

project is to determine the effectiveness of

Development Grant competition. This project

floating wetlands for oil spill remediation and

works with local communities in Northern

develop minimally invasive methods to monitor

Manitoba, Nunavut and the Northwest

wildlife recovery from oil exposure.

Territories to monitor grizzly territory
expansion.

APPLICATIONS FOR GENOMICS
The discussions yielded many ideas about how

M o l e c u l a r E p i d e m i o l o g y: U n d e r s t a n d w h a t

genomics may be applied to Canadian

makes some pathogens more virulent than

priorities. These discussions included

others, determine where pathogens come from

examples from species of mammals, birds, fish,

and how they move across the local and global

amphibians, and reptiles and techniques to

landscape, and whether they can be

work alone or in concert to assess and monitor

transferred to other species, including humans.

ecosystem health. A list of the topics discussed

Examples included white nose bat syndrome,

at the Yellowknife strategy session is provided

and migratory bird paths as mechanisms of

below.

disease transfer.

Tracking Native Wildlife: Identify individuals

A d v a n c i n g S p e c i e s D e t e c t i o n: M o v e b e y o n d

and populations using hair, tissue, and/or fecal

simple barcoding for accurate detection of

samples, and study how wildlife populations

cryptic species. For example, a cryptic species

are reacting to environmental pressures.

of Trichonella muscleworm (T13) cannot be

Species discussed include caribou, wolverines,

detected from standard barcoding practices.

wolves, muskox, marten, fisher, polar bears and
Canadian lynx. These non-invasive techniques

B i o - p r o s p e c t i n g: D e t e c t m a r k e r s f o r d i s e a s e

can generate a wealth of data quickly and

resistance in host populations that have lived

without causing stress to the animals.

with parasites for thousands of years and
discover new drug and vaccine targets in our

T r a c k i n g I n v a s i v e S p e c i e s: I d e n t i f y a n d t r a c k

wildlife. For example, determine markers of

invasive species having an impact on our

disease susceptibility and resistance in bison

terrestrial and aquatic ecosystems. Identify

that are thriving despite diseases such as

genetic contributors that will allow or hinder

tuberculosis and brucellosis.

the spread of these species into new territory.
E n v i r o n m e n t a l D N A: U s i n g e n v i r o n m e n t a l D N A
M o n i t o r i n g G e n e t i c D i v e r s i t y: T r a c k t h e

(eDNA) sloughed off wildlife to detect invasive

genetic diversity within and between

species, rare species, threatened species, or

populations to estimate population size, detect

species that otherwise difficult, time

genetic bottlenecks, identify if there is genetic

consuming, or expensive to sample or identify

exchange between populations, and indicate

directly. This eDNA can also be used to track

health and adaptability to changing

and monitor health of populations and

environments.

ecosystems over time.
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N o r t h e r n H e r i t a g e a n d W i l d l i f e G e n e t i c s:

Tracking Human Impacts on Wildlife Over

Access Northern archaeological resources

T i m e: D e v e l o p l o n g - t e r m s t r a t e g i e s o f g e n e t i c

such as animal bones from camp middens to

monitoring to understand the impact of human

gain historical knowledge. One idea was to

development on wildlife.

sequence DNA from bison remains in Wood
Buffalo National Park, which date back prior to
European colonization.
P r o t e c t i n g C e r v i d s: M o n i t o r c h r o n i c w a s t i n g

GENOMICS IN
SOCIETY (GE 3LS)

disease (CWD) on the Prairies and provide

Part of the portfolio of Genome Canada is a

knowledge to prevent the spread of this

focus on the implications of the scientific

disease to cervid herds, including deer, moose,

research in society. All LSARP projects must

elk, and caribou outside of Southern Manitoba

include a GE3LS (Genomics and its Ethical,

and Saskatchewan.

Environmental, Economic, Legal and Social
Aspects) component. Genome Canada wants

M a n a g i n g P a r a s i t e s A f f e c t i n g F o o d S e c u r i t y:

to ensure the technologies and knowledge

Work with communities to manage parasites

being developed are used responsibly in

s u c h a s Trichinella m u s c l e w o r m f r o m c o u n t r y

society. Considerations of these aspects are

foods such as walrus or bear.

crucial to ensure genomics research and
technologies are accepted by the public, and

Climate Change Effects on Wildlife-Parasite

knowledge attained from projects is applied to

a n d W i l d l i f e - D i s e a s e I n t e r a c t i o n s: S t u d y

policy. Including a GE3LS component aims to

wildlife diseases and parasites to assess risk to

make genomic and technological

populations particularly within the context of

advancements understood and viewed as

climate change. An example is winter tick

meaningful within communities and across

afflicting moose.

the country – ultimately making Canada a
leader in genomics research.

D e v e l o p i n g C o m m u n i t y - B a s e d S a m p l i n g:
Work with communities to determine their

E x i s t i n g p r o g r a m s , s u c h a s t h e G e n o m e 360

priorities for wildlife management and gather

initiative of Genome Prairie in Saskatchewan

local knowledge to locate and sample this

and Manitoba might also be adapted in this

wildlife. Include the communities in a citizen

a r e a . G e n o m e 360 p r o v i d e s a m o b i l e l a b o r a t o r y

science program.

that can be used for outreach in classrooms in
high schools. The aim is to teach students

D e v e l o p i n g a G e n o m e B i o b a n k: C o l l e c t a n d

about what genomics can do, create scientific

preserve germplasm from species, screen this

literacy on the topic, inform about career

biobank for disease resistance and

opportunities in STEM, and provide

hybridization with other species, and produce

opportunities to perform lab work and solve

healthy offspring with material passing the

problems relevant to Canadians.

screening process. An example of a project
working with wood bison was discussed. This
method can also be used for other species,
with caribou mentioned as a priority.
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NORTHERN
PRIORITIES
The theme of the 2020 LSARP competition,
Genomic Solutions for Natural Resources and
the Environment, suggests a close fit
between the focus of this Genome Canada
LSARP competition and Northern research
priorities. The Government of the Northwest
Territories has created a clear framework for
s c i e n c e p o l i c y i n i t s K n o w l e d g e A g e n d a.
Updated in June 2019, the Agenda and its
associated Action Plan maps out how
research conducted in the North should be
“of the North, by the North, for the North.”
This concept is also referred to as Northern
scientific sovereignty. It is essential to
enhance the role of residents to meet and

“We really hope that
[The Knowledge
Agenda] is used as a
foundation to build
research
partnerships”
– Andrew Applejohn,
Senior Science Advisor to the
Government of the Northwest
Territories

overcome unique Northern challenges.
Core Research Areas of the Knowledge
Agenda include:
Cultural sustainability
language, and impact of climate change,
industrial and technological development
on communities
Environmental stewardship
biodiversity, climate change,
development, biotic and abiotic stresses
Health and wellness
food security
Natural resource management
safe access to resources and economic
development
Sustainable communities
sustainable energy systems, impact of
climate change on infrastructure
Genomics has the potential to create
knowledge to mitigate damage from existing
and planned activities, as well as to point the
way to new opportunities. Northerners can lead
the way in deploying genomics tools to
address their priorities, build Northern research
capacity, and forge strong partnerships with
the research community in the rest of Canada
and the circumpolar region.

OPPORTUNITIES
FOR NORTHERN
PARTNERSHIP
Many ideas for research and training
partnerships were suggested during the
Yellowknife brainstorming event. Some
examples include:
Create a Northern node of the Canadian
Wildlife Health
Cooperative to provide a Northern presence
and perspective in this national organization.
Create and/or strengthen links among
Canadian universities and Aurora College,
with attention given to building Northern
research capacity, education and training
opportunities for Northerners.
Explore the feasibility of adding a Genome
North regional centre of Genome Canada.
Strengthen communications among
researchers working in and for the North to
build awareness and foster spontaneous
collaboration.
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FOR MORE INFORMATION, CONTACT:
Simon Potter
Chief Scientific Officer

Shawna Bieber
Business Development Manager

spotter@genomeprairie.ca

sbieber@genomeprairie.ca

GENOMIC SOLUTIONS FOR WILDLIFE MANAGEMENT
AND CONSERVATION IN CANADA
Workshop Agenda
Meeting Information
Date and Time

November 28th, 8:30 am – noon MST

Location

The Explorer Hotel, Katimavik A Room
4825 49th Avenue, Yellowknife, NT

Web Meeting Details (Online Attendees)

Join Zoom Meeting: https://zoom.us/j/453407458
Meeting ID: 453 407 458
Dial by your location
+1 647 558 0588 Canada
+1 669 900 6833 USA
Find your local number: https://zoom.us/u/abzuUpaK4S
IMPORTANT: Please join using your computer microphone
and speakers; only join by phone if you do not have access
to a computer with a mic. In this case, your computer
speakers MUST be muted.

Time

Description

Moderator/Lead/Speaker

8:00 AM
8:30 AM

Breakfast
(In-person attendees)
Introductions and Welcome

Rob Norris, Canadian Light Source

8:40 AM

Outline of the GNWT Knowledge Agenda
GNWT has identified five (5) core subject
areas:
1. cultural sustainability
2. environmental stewardship
3. health and wellness
4. natural resource management
5. sustainable communities

Andrew Applejohn, Senior Science
Advisor, GNWT
GNWT cross-cutting theme research
priorities:
1. climate change
2. innovative and emerging technologies
3. enhanced role for NWT residents

Resource:
https://www.enr.gov.nt.ca/sites/enr/files/resources/gnwt_knowledge_agenda_wr.pdf

8:55 AM
9:10 AM
9:20 AM

Outline of Canadian Genomics Enterprise and
upcoming competitions
Why here? Why now? Benefits to the North and
Beyond the LSARP Opportunity
Vote of Thanks
Housekeeping and Purpose of this Session

Rob Annan, Genome Canada
Simon Potter, Genome Prairie
Rob Norris, Master of Ceremonies;
Dominic Schofield, Session Facilitator;
Michael Robin, Rapporteur

9:30 AM

Health Break

9:45 AM

Linking the LSARP Opportunity to Canada’s
Diverse Regions

Simon Potter, Genome Prairie

9:50 AM

National/Regional Perspectives Panel Discussion

Dominic Schofield, Facilitator

National Wildlife Management and Conservation
Perspective/Priorities

Emily Jenkins, University of
Saskatchewan

GNWT Wildlife Management and Conservation
Perspective/Priorities

Heather Sayine-Crawford, Manager,
Wildlife Research & Monitoring, GNWT

Atlantic Wildlife Management and Conservation
Perspective/Priorities

Michael Crowell, Stantec

Prairies Wildlife Management and Conservation
Perspective/Priorities

Gregg Adams, USask

Past Genome Canada supported Wildlife
Management and Conservation Projects

Vince Palace, IISD-ELA

Genomics and Society: Wildlife Management and
Conservation dependent communities

Doug Clark, USask

11:00 AM

Facilitated discussion

Rob Norris and Dominic Schofield to
facilitate, All

Noon

Networking lunch

Supported by:

Government of the NWT
Knowledge Agenda Overview
Genome Canada: LSARP 2020
Wildlife Management Conservation
Strategy Session
November 28 2019
1

Presentation Outline

1. What is the Knowledge Agenda?
2. Why is it useful?
3. How it is implemented?

2

NWT Basics

Area: 1.2 M Km2
Population: 44 000
33 Communities

3

Why is there an Agenda?
•

GNWT needed to clearly communicate its research driven
information needs

•

GNWT needed to establish itself as a funder, practioner,
generator, communicator, regulator, and consumer of
research

•

Establish a framework to organize, evaluate and develop
partnerships to respond our research needs

•

The GNWT Science Agenda was developed and released
in 2009

4

What is the Knowledge Agenda?

• Introduced in 2017
• Provides overarching guidance for science
funders and practitioners on GNWT
research priorities
• Used by the GNWT to promote and initiate
collaboration
• Agenda consists of 5 core research areas
and 3 cross cutting themes

5

Core Research Areas

1. Cultural Sustainability
2. Environmental Stewardship
3. Health and Wellness

4. Natural Resource Management
5. Sustainable Communities
6

Cross-cutting Themes

1. Climate Change
2. Innovative and Emerging Technologies

3. Enhanced Role for Residents

7

Why is it useful?

• Clearly articulates GNWT research needs
across departments
• Focuses efforts and directs research in the
northern interest
• Part of the foundation of research
partnerships
• Referenced in funding proposals showing
the link between the research and GNWT
priorities
8

Knowledge Agenda Action Plan

• Approved by Cabinet on May 23, 2019,
public release by end of July.
• Outlines internal GNWT actions that
support the Knowledge Agenda, to be
completed over the next five years.

9

Knowledge Agenda Action Plan

The action plan is structured along three main
components:
1. GNWT Research Community
2. Collaboration for Results
3. Research Impact

10

Knowledge Agenda Action Plan cont.

For each of the 3 components the Action Plan
specifies:
• Target outcomes
• Supporting objectives and key actions
• Associated tasks, timelines and leads

11

Knowledge Agenda and Knowledge Economy

12

ABOUT GENOME CANADA
Genomic Solutions for Wildlife
Management/Conservation in Canada
November 28, 2019 - Yellowknife
Dr. Rob Annan, in-coming President and CEO

1

Creation of GENOME CANADA
•

Launched in 2000 to:
• Invest in large-scale research and
leading-edge technologies
• Translate discoveries into applications
across multiple sectors
• Connect ideas and people to find
new uses for genomics
• Facilitate the responsible uptake
of genomics into society
• Develop a next-generation,
high-performance bioeconomy

2

Our approach –
Broad and Inclusive

GENE EDITING

ARTIFICIAL
INTELLIGENCE

3

Genomics in Society

GENOME CANADA: a multi-sector approach

HEALTH

Precision medicine.
More effective and efficient
health-care system.

AGRICULTURE
+ AGRI-FOOD

FORESTRY

Food safety and security.
Better breeding of livestock
and crops.

ENVIRONMENT

Offset the economic and social
impacts of climate change.
Remediate polluted sites. Monitor
and maintain clean water.

Productive, healthy forests.
New bioproducts, including
biofuels.

ENERGY

Improve hydrocarbon
extraction and bioremediate
polluted sites. Mitigate
greenhouse gases.

FISHERIES +
AQUACULTURE

Better production and
sustainability. Enhanced
markets and exports.

MINING

Better mineral
extraction and
processing. Clean up
contaminants.

5

GENOME CANADA:
Our network

Non Profit
Organization
Federal
Government
Universities

Provincial
Governments

Industry

1

2

3

8

9 10
4
5

6
7

6

Genome Canada Funding Programs

7

Review Criteria
✓ Research – including integrated GE3LS
✓ Benefits to Canada
✓ Management and Finance

8

8

Large-Scale Science Programs
Large-scale Applied Research Project (LSARP) Competitions
• Discovery and applied research with a high potential for producing
concrete deliverables by the end of the funding period; users must
be part of team.
• Max budget ~$10M; $5M max from GC; 4-year term.

Strategic Initiatives
• National and international (scope varies).
• Regional Priorities Partnership Program – Centre-led; $1M max from
GC per Centre.
• GE3LS competitions
• Emerging issue or opportunity - requires immediate attention and
timely resolution; e.g., Zika virus ($250K max from GC).

9

Technology Programs
Genomics Technology Platforms

• Provide Canadian researchers access to leading edge omics
technologies
• Support operations and technology development
Bioinformatics/Computational Biology
• New tools to collect, store, manage and analyze the vast
amounts of data being generated
Technology Development
• e.g., Disruptive Innovation in Genomics

10

Translational Programs
Genomic Applications Partnership Program (GAPP)
• Academic-receptor partnerships; genomics-derived solution to a
user-defined need - user “pull”; focus on downstream R&D activities.
• Receptor(s) must provide 1/3 of co-funding.
• Max budget $6M, $2M max from GC; up to 3-year term.
• Have now funded 41 projects after 8 rounds ($50M).
Promoting Entrepreneurship
• MITACS partnership – places interns in companies involved with
GAPP projects.

11

Some Examples of GAPP Receptors
•

Independent not-for-profit organization

•

No A-base funding

•

Focus on genomics across all sectors.

•

Provide national breadth, regional depth.

•

Consider partnerships core to our business model.

•

Leverage every federal dollar.

•

Invest in large-scale research that is strategic and purposedriven.

•

Translate discoveries into applications.

•

Engage with users upfront.

•

Advance ‘omics technologies and develop tools to address
“big data” challenges.

•

Address barriers early on through
Genomics in Society research.

12

QUESTIONS???

13

Genome Prairie
SIMON POTTER
CHIEF SCIENTIFIC OFFICER

GENOME PRAIRIE: WHY WE ARE HERE
• To build lasting, meaningful relationships in the North – the Genome
North centre
• To listen and learn about Northern priorities for genomics and related
biosciences:
• Knowledge agenda priorities
• Regional uniqueness
• Building on existing strengths – prior Northern projects
• To outline applications of genomics with reference to the following NWT
priorities:
• Natural resources management
• Health & wellness
• Sustainability & diversity
• Environmental stewardship
• To introduce the Canadian Genomics Enterprise:
• Its regional impact
2

Our Mission:
To accelerate and leverage knowledge
translation of genomic discoveries to social
and economic benefits for the people of
Manitoba and Saskatchewan.
Our Vision:

Genomics will change what we know today
and how we will live tomorrow.

3

G E N O M E C A N A DA : E C O N O M I C I M PA C T
Genome Canada programs:
• Large-Scale Applied Research Program (LSARP)

• Genomics Applications Partnership Program (GAPP)
• Special Program on Rare Diseases
• Bionformatics/Computational Biology

• Regional Priorities Partnership Program (RP3)
• Emerging Issues

4

G E N O M E P R A I R I E : I N D E P E N D E N T I M PA C T
REPORTING

5

N E W T H I N K I N G : G E N O M E 3 6 0 I N I T I AT I V E
• Aligning local partners with resources for
targeted projects that advance the innovative
application of genomics as an economic driver
in commercial and social enterprises.

• Centralized analytical and satellite mobile
genomics lab incorporating the latest in
biomaterials:
• Clean technology, to support
organizations
• Schools, with a focus on developing novel
genomics and other biosciences-based
solutions
• GenomeVille: municipalities as the forefront of innovation
(https://cspc2019.sched.com/event/RapS/closing-plenary-municipalitiesterrain-for-innovation-municipalites-terrain-pour-linnovation)

6

GenomeVille
GenomeVille’s Proposed First Location
Gimli, Manitoba
GenomeVille 1 will be a
community-centered, openinnovation ecosystem that will
integrate the state-of-the-art into
practical, real-world genomics,
enabling research and innovation
processes within a publicprivate-community partnership.

Powered by

GenomeVille
Four proposed key project areas:
1. GenomeVille Green (agri-clean tech, crop quality)
– Partner: Pest Surveillance Initiative (PSI)

2. GenomeVille White (industrial clean tech, housing)
– Partner: Strategic Community Consulting, Natural Fibretech Inc.

3. GenomeVille Blue (water quality, invasive species)
– Partner: IISD Experimental Lakes Area

4. GenomeVille Red (precision community medicine, health tech)
– Partner: EKOSI Health

Powered by

Building on current projects:
Genomics projects in the North and
potentially relevant projects – a
snapshot.

9

TA C S I : S U S TA I N A B I L I T Y & D I V E R S I T Y
• Arctic social-ecological systems are more
vulnerable to abrupt change than ever
before.
• A new paradigm is emerging that features
Indigenous leadership, a focus on Indigenous
protected lands and on-the-land Indigenous
guardians.
• Douglas Clark of the University of
Saskatchewan is working with Indigenous
communities to co-produce and co-evaluate
ways to put cutting-edge, non-invasive tools
into community hands.

• Transforming Arctic Conservation Through Social Innovation (TACSI) project will
focus on three areas: enabling the growth of Indigenous-led and cross-cultural,
community-based wildlife monitoring programs that lead to a more resilient
Arctic; using the knowledge gained to influence existing conservation decisionmaking frameworks; and understanding how non-invasive wildlife research
techniques fit with Arctic Indigenous peoples’ worldview and their own
approaches to knowledge generation.
10

D I V S E E K : H E A LT H & W E L L N E S S
• DivSeek aims to enhance food security by
leveraging the genetic diversity in the world’s
live collections and seed banks (“gene banks”).
• Accomplished by developing “a unified,
coordinated and cohesive information
management platform to provide easy access
to genotypic and phenotypic data associated
with gene bank germplasm.”
• Positively impacts medium to small crop
communities that have not previously had the
financial resources, or bioinformatics skill set,
to utilize the enormous quantity of genomic
information rapidly becoming available for
essentially all crops and their wild relatives.

11

F I C O G E N : A D VA N C E D M AT E R I A L S
• A new generation of biocomposite material
using genomics to revolutionize the
automotive industry.
• Biocomposites developed from agricultural
crops and renewable resins have multi-billion
dollar market potential.
• Fibre Composite and Biomatrix Genomics
(FiCoGEN) project is developing a prototype
parking enforcement GO-4 vehicle for
Winnipeg manufacturer Westward Industries
(WI) using biocomposites.

• The new, lighter-weight vehicle with lower carbon footprint will enable WI to
triple annual sales to existing and new customers within three to four years.
• The biocomposite car will have 33% decreased production costs and increased
workplace safety.

12

G E N I C E : N AT U R A L R E S O U R C E S
MANAGEMENT
• Climate change and increased shipping traffic
(mining, tourism and transportation) through Arctic
waters has increased fears of potential oil spills.
• With no existing national protocol to address
potential oil spills, a demand for an
environmentally-friendly remediation response is
high.
• GENICE: Microbial Genomics for Oil Spill
Preparedness in Canada’s Arctic Marine
Environment project investigates the potential for
native microbial communities to mitigate oil spills
through biodegradation.
• Undertaken at the Churchill Marine Observatory, a state-of-the-art facility to
integrate scientific, ethical, environmental, economic, legal and social research to
develop policies for marine transportation, oil and gas exploration and development
throughout the Arctic.
• Partnerships and collaboration with end-users such as Canadian Coast Guard,
Transport Canada, Environment and Climate Change Canada.
13

E C O TOXC H I P : E N V I R O N M E N TA L
S T E WA R D S H I P
• Chemical contamination is one of the greatest
threats to life on our planet.
• Evaluating the risks from the overwhelming
number of chemicals is expensive and timeconsuming.
• A toxicogenomics tool for chemical
prioritization and environmental management
(EcoToxChip) project developing an advanced
toxicity-testing platform that is accessible,
affordable, consistent and reliable.
• EcoToxChip could potentially:
• generate savings of $27.3 million per year
• speed testing activities by seven-fold
• reduce the number of animals used for
testing by 90%.
• Successful development of the EcoToxChip tool represents a more economic, rapid and
ethical assessment of the safety of chemicals that can affect diverse species of fish,
birds and amphibians.
14

THANK YOU!
Simon Potter
Chief Scientific Officer
spotter@genomeprairie.ca

SASKATCHEWAN OFFICE
101-111 Research Drive
Saskatoon, SK S7N 3R2
t. (306) 668-3570

MANITOBA OFFICE
18th Floor, 201 Portage Avenue
Winnipeg, MB R3B 3K6
t. (204) 269-0868

Needs and opportunities for
genome level approaches to
wildlife health and conservation
Dr Emily Jenkins
Professor, Veterinary Microbiology
University of Saskatchewan
Affiliate of the Canadian Wildlife Health Cooperative
Previously National Wildlife Disease Specialist with Govt of Canada

Healthy, stable
wildlife populations
are important for:
• Biodiversity

• Health
• Culture

• Economy
• Food security
Source: Mace, G.M. Science (2014) 345:1558-1560

1999
Salmon

Traditional
food
consumption
in Inuit
Health
Survey

Walrus
Seal
Whitefish

Char
Narwhal
Caribou

Sheikh et al. 2011
Int J Circumpol Health
70:5

Beluga

2008

Genomic approaches to wildlife and
their pathogens
• Molecular epidemiology
• where pathogens come from
• how they transmit and move around the globe
• molecular determinants of virulence and zoonotic potential

• Bio-prospecting in wildlife
• markers of disease resistance in hosts
• markers of drug susceptibility in pathogens never exposed to drugs
• find new drug and vaccine targets

• Baselines of biodiversity – MUST MOVE beyond barcoding
• cryptic species
• invasive species: hosts, vectors, and pathogens

Flyways – seasonal introductions of avian
influenza with shorebirds and wild waterfowl

Stroud et al., 2005, courtesy Anna Birmingham

Bats and white nose syndrome

https://www.whitenosesyndrome.org

Bison in the
Canadian North

Anthrax
Bovine tuberculosis
Brucellosis

*

Chronic Wasting Disease in cervids

Trichinella muscleworm (pigs, walrus, bear…)
Cryptic species (T13) hiding behind T2 using
a conventional multiplex PCR

T1

T2

T3

T4

T5

T6

T. nelsoni

Discovery of Trichinella chanchalensis in wolverine in Yukon and NT

Questions genomic approaches can answer:
• What treasures and threats are present in wildlife in
Canada?
• What is likely to, or already, invading?
• What makes some pathogens more pathogenic/freeze
tolerant/susceptible to drugs?
• What makes some hosts resistant to disease?
• What makes some hosts, vectors, and pathogens more
successful than others in a changing world?

Food
safety &
security

Canadian Arctic
One Health
Network

Vectors
and VB
Disease
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Potential relevance of genomics to the NWT
Wildlife Research and Monitoring Programs

Attention to the importance of collecting
and archiving samples
• Requires standardized methods
• Requires freezer space
• Requires staff/students

2

Potential relevance of genomics to the
NWT Wildlife Health Program
•
•
•
•

Wildlife Health Monitoring
Morbidity and Mortality Investigations
Monitoring for emerging diseases
Invasive Species and Species at Risk monitoring
(e.g. via eDNA)

3

Wood Bison
• Assess genetic makeup and
changes in genetic diversity
among populations
• Differences in genetic
susceptibility to infections by
anthrax, TB or Brucella?
• Differences in pathogenicity
of bacteria

Genomics and Moose
• Are there distinguishable
subpopulations of moose in
the NWT?
• Genetics of susceptibility or
severity of infection of
winter tick infestations?

Boreal caribou
• Less invasive methods for
measuring boreal caribou
abundance and population
trend
• Assess sub-population
structure within the NWT
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Barren Ground Caribou
• Relatedness of caribou herds across their
North American range from Alaska to
Labrador
• Genetic exchange between herds and
other caribou subspecies (e.g. DolphinUnion and boreal caribou)
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Barren Ground Caribou
• Evolutionary history of northern
and southern lineages (refuges
during last ice age)
• Possible convergent evolution

8

Muskoxen
• Implications of low genetic diversity on
health, immunity, and ability to adapt to
climate change
• Possibility of subspecies
• Implications of genetic mixing
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Polar Bear
Biopsy darting for Mark- Recapture Surveys
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Inuvik - Tuktoyaktuk Highway
Assessing the impact of road and human activity on
Grizzly Bear distribution and relative abundance
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Dominion
Diamond Mines

Estimating Wolverine Population Density and Trend
on the Central Barrens using
DNA-Based Mark-Recapture Methods

Questions?
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Atlantic Canada
Wildlife
Management and
Conservation
Perspectives/Priorities
Genome Canada

Perspective
• My perspective is that of an
environmental consultant
• I spend a lot of time compiling
species inventories with a focus on
detecting wildlife species at risk,
species of conservation concern
and invasive species

Biological Challenges
• Cryptic species
• Species that are detectable for
only a short period each year
• Species that are difficult to identify
• Species groups for which there are
limited numbers of taxonomists or
experts available
• eDNA can help overcome these
challenges

•
•

Jurisdictional and
Technical Challenges

•
•
•

eDNA techniques must be acceptable to
regulators.
The eDNA technology needs to be as
effective as the existing techniques
The cost / difficulty of collecting and
processing samples need to be
comparable to existing techniques.
Sampling equipment needs to be
affordable and capable of sampling for a
wide range of species.
It needs to be human portable over long
distances or rugged terrain.

The Next Step

• Identify eDNA tools that are
applicable to our region
• The Wish List

The Atlantic
Canada
Wish List Birds

•
•
•

eDNA techniques to detect rare cryptic water birds such
as Least Bittern and Yellow Rail
An eDNA tool to locate brood rearing streams for
Harlequin Ducks
A tool to efficiently compile general waterfowl species
inventories

Atlantic Canada
Wish List Mammals
• A Small mammal survey tool
could be used to detect rare small
mammals such as Long-tailed
Shrew, Rock Vole and Southern
Flying Squirrel.
• eDNA survey tools to detect rare
furbearers such as American
Marten, Fisher and Canada Lynx.

Atlantic Canada Wish List Reptiles

• eDNA survey tools to detect aquatic and semi-aquatic reptile
species at risk such as Wood Turtle, Blanding’s Turtle, Snapping
Turtle, and Northern Ribbon Snake

Atlantic
Canada Wish
List Amphibians

•

•

An eDNA tool to detect rare cryptic
salamanders such as Four-toed Salamander
and Blue-spotted Salamander
An eDNA tool to efficiently document
amphibian communities

Questions

TOOLS FOR GENETIC
CONSERVATION OF BISON
Gregg P. Adams
DVM, DACT, PhD, FCAHS
gregg.adams@usask.ca

Genomic Solutions for Wildlife Management/Conservation in Canada
Nov., 2019

Genetic conservation of bison?
■ The Problem: North American bison are threatened by a
loss of genetic diversity
–
–
–
–

Repeated population bottlenecks
Small isolated populations
Endemic disease
Hybridization

■ The problem with the problem – it’s complicated.
– Competing interests (conservation, animal/human health,
commercial)
– Jurisdictional quagmires (all levels of government and
community)
– Social sensibilities
– Example: “Bison Control/Protection Zones” around WBNP

■ The fix: A functional Bison Genome Biobank

Overall Goal:
❑Restore genetic
diversity and eliminate
disease transmission

How to reach this goal:
❑Develop a model system for moving
valuable bison genetics through the use of
a genome biobank

Bison genome biobank
Store

Use

Genetic fidelity verified by genomic tools to screen for:
1. Cattle introgression
2. Plains x Wood hybridization
3. Disease resistance (?)

Live bison calves born after
•
•
•
•

transfer of in vivo fertilized embryos
transfer of IVF embryos
transfer of frozen embryos
fixed-time artificial insemination using frozen semen

Native Hoofstock Centre

Flowting Wetlands to Enhance
Remediation (FLOWTER)
IISD-Experimental Lakes Area

Vince Palace, Ph.D.

The IISD-Experimental Lakes Area
Oil Spill Studies

The Canadian Press/Jason Franson (2016)

10m
3

Engineered Floating Wetlands

4

Non Lethal Monitoring

Contact
me!! vpalace@iisd-ela.org
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Wildlife Management and
3
Conservation: a GE LS
Perspective (Ethical, Economic
Environmental, Legal, and Social
Aspects of Genomics)
Douglas Clark, University of Saskatchewan,
d.clark@usask.ca

Classical Problem Framings in
Wildlife Management

•
•
•
•
•
•
•

Productivity
Scarcity
Invasive Species
Overabundance
Animal health
Wildlife-human conflicts
Human Dimensions

• All variations of scientific
management
• … which has a near-perfect
failure rate when applied
to complex problems with
social & ecological
components

So what could GE3LS actually do?
• Wildlife management and conservation is (G)E3LS
• Can democratize wildlife research and
management
• Can empower collaborative governance
• Provides alternatives to conventional scientific
management
• Can strengthen resilience of social-ecological
systems

