
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.
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In  October  2019,  Genome  Canada  announced

i ts  la test  cal l  for  proposals  for  the  2020  Large -

Scale  Appl ied  Research  Pro ject  (LSARP )

compet i t ion .  The  theme  of  th is  la test  i te rat ion

of  the  LSARP  compet i t ion  i s  Genomic  Solut ions

for  Natura l  Resources  and  the  Envi ronment .

Genome  Pra i r ie  recognized  in  th is  theme  the

opportuni ty  to  improve  wi ld l i fe  management

and  conservat ion  in  Canada.  In  par tnersh ip

wi th  the  Univers i ty  of  Saskatchewan,  Genome

Canada  and  Genome  Pra i r ie  held  a  st ra tegy

sess ion  to  gather  leaders  in  th is  sector  and

work  together  to  out l ine  the  pr ior i t ies  with in

wi ld l i fe  management  and  conservat ion .  The

ideas  that  came  out  of  the  st ra tegy  sess ion  wi l l

be  inc luded  in  the  formal  launch  of  the  LSARP

compet i t ion ,  set  for  January  2020.

 

Canada  i s  recognized  global ly  for  a  weal th  of

natura l  resources ,  expansive  ecosystems,  and

diverse  wi ld l i fe .  The  natura l  envi ronment

prov ides  the  foundat ion  for  impor tant  Canadian

indust r ies  such  as  f i sh ing ,  out f i t t ing ,  tour ism,

heal th ,  and  even  agr icu l ture .  Ind igenous

populat ions  depend  on  Canadian  wi ld l i fe  for

food  secur i ty .  There  are  many  chal lenges  that

face  Canadian  wi ld l i fe  inc luding,  but  not

l imi ted  to ,  cl imate  change,  invas ive  species ,

in t roduct ion  and  spread  of  disease ,  and  land

use  changes .  Cl imate  change,  which  i s

warming  the  Arct ic  two  to  four  t imes  fas ter  than

elsewhere  on  Ear th ,  i s  causing  changes  to

wi ld l i fe ,  plants  and  ecosystems.  These

changes  not  only  af fect  the

indust r ies  that  depend  on  abundant  wi ld l i fe ,

but  also  af fect  the  abi l i ty  of  people  to  access

food  and  make  a  t rad i t ional  l iv ing .  Genomics

has  the  potent ia l  to  create  knowledge  to

mi t igate  damage  and  point  the  way  to  new

opportuni t ies .  

 

With in  th is  context ,  the  2020  LSARP

compet i t ion :  Genomic  Solut ions  for  Natura l

Resources  and  the  Envi ronment  seems  ta i lor -

made  for  Northern  research  in i t ia t ives .  To

explore  the  poss ib i l i t ies ,  the  st ra tegy  sess ion

was  held  in  Yel lowkni fe ,  NWT.  Incoming

Genome  Canada  Pres ident  and  CEO  Rob

Annan  emphasized  in  his  opening  remarks  that

par tnersh ips  are  paramount  –  whether  they  be

wi th  governments ,  provinces  or  not - for -prof i t

organizat ions .  Whi le  Genome  Canada  has  a

presence  in  the  provinces ,  the  Canadian

ter r i tor ies  are  a  “miss ing  piece  we  can  work

together  to  f i l l  in . ”
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https://www.genomecanada.ca/en/news/notice-upcoming-funding-opportunity-2020-large-scale-applied-research-project-competition
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PREVIOUS SUCCESSES IN WILDLIFE

MANAGEMENT AND CONSERVATION

Prev ious  Genome  Canada  funded  pro jects

have  focused  on  envi ronmenta l  pr ior i t ies .

Exper ience  and  knowledge  gained  through

these  pro jects  can  in form  proposals  for  the

2020  LSARP  compet i t ion .  Some  of  the

prev ious ly  funded  pro jects  on  topics  of

envi ronment ,  wi ld l i fe  management ,  and

conservat ion  are  highl ighted  below.

EcoToxChip:  A  toxicogenomics  tool  for

chemical  priorit ization  and  environmental

management

This  pro ject  aims  to  develop  and

commercia l ize  the  EcoToxChip .  This  tool ,

based  on  genomic  technology  (PCR  or

polymerase  chain  react ion ) ,  i s  an  inexpensive

and  easy  way  to  detect  contaminants  in  the

envi ronment .  Human  act iv i t ies  use  more  than

100,000  chemicals  global ly ,  of  which  4,300

have  been  named  as  pr ior i t ies  by  Canada.

Col laborators  f rom  the  Univers i ty  of

Saskatchewan,  McGi l l  Univers i ty ,  and

Envi ronment  and  Cl imate  Change  Canada  are

work ing  on  the  pro ject .  

Systems  Biology  &  Molecular  Ecology  of

Chronic  Wasting  Disease  

A  team  out  of  the  Univers i ty  of  Alber ta  i s

developing  tools  to  t rack  chronic  wast ing

disease  (CWD ) ,  understand  the  host  l imi ts  of

th is  disease ,  and  develop  st ra tegies  to  combat

CWD.  This  pro ject  was  launched  in  2016.

GEN -FISH:  Environmental  DNA  ( "eDNA" ) ,

meta -barcoding  and  transcriptional

profi l ing  to  improve  sustainabil ity  of

freshwater  f isheries  and  f ish  culture

Researchers  f rom  the  Univers i ty  of  Windsor ,  the

Univers i ty  of  Mani toba,  and  Car leton  Univers i ty

are  work ing  together  to  f ind  solut ions  to

manage  f i sh  stocks  in  Canadian  waterways ,

creat ing  susta inable  f i sher ies  and  economic

benef i ts .  They  are  bui ld ing  a  f i sh  survey  toolk i t

that  uses  envi ronmenta l  DNA  to  measure  the

heal th  of  f i sh  and  moni tor  st ressors  that  are

present  in  Canadian  waterways .  This  pro ject  i s

set  to  launch  in  2020.

BioSAFE:  BioSurveil lance  of  Alien  Forest

Enemies  (BioSAFE)

Launched  in  2016,  th is  pro ject  i s  led  by

researchers  at  the  Univers i ty  of  Br i t ish

Columbia  and  the  Univers i ty  of   Victor ia .  The

pro ject  i s  focused  on  detect ing  and  t rack ing

invas ive  forest  pests .  The  researchers  are

us ing  genet ic  data  to  determine  the  source  of

insects  and  develop  st ra tegies  to  prevent  the

spread  of  these  pests .

BEARWATCH:  Monitoring  Impacts  of

Arctic  Climate  Change  using  Polar  Bears,

Genomics  and  Tradit ional  Ecological

Knowledge

This  pro ject ,  launched  in  2016,  developed  a

non - invas ive ,  fecal -based  biomarker  toolk i t  and

engaged  Northerners  to  create  a  communi ty -

based  moni tor ing  program  in tegrated  with

Indigenous  knowledge.  A  col laborat ion  among

researchers  at  the  Government  of  Nunavut  and

Queen ’s  Univers i ty ,  BEARWATCH  was  funded

through  the  LSARP  as  wel l  as  the  Governments

of  Nunavut  and  the  Northwest  Terr i tor ies .

TSFN:  Towards  a  Sustainable  Fishery  for

Nunavummiut

This  pro ject  addresses  the  high  food  costs  and

value  of  cul tura l  foods  to  the  people  of

Nunavut .  Melt ing  sea  ice  increases  access  to

Arct ic  char ,  Arct ic  cod,  and  Northern  shr imp,

prov id ing  economic  benef i ts  to  the  people  of

th is  area .  Researchers  at  Queen ’s  Univers i ty

and  Car leton  Univers i ty  are  work ing  together  to

understand  the  genomes  of  these  species  and

moni tor  the  heal th  of  the  populat ions  to  ensure

th is  food  source  i s  susta inable .  This  pro ject

was  launched  in  2015.

http://www.ecotoxchip.ca/
http://www.cwdresearchcanada.com/
https://www.genomecanada.ca/en/environmental-dna-edna-meta-barcoding-and-transcriptional-profiling-improve-sustainability
http://www.biosafegenomics.com/
http://bearwatch.ca/
http://www.arcticfishery.ca/
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FLOWTER:  Floating  Wetland  Treatments

to  Enhance  Remediation

Led  by  Vince  Palace  at  I ISD  –  Exper imenta l

Lakes  Area ,  th is  pro ject  was  funded  through

Genome  Canada ’s  Genomic  Appl icat ions

Par tnersh ip  Program  (GAPP ) .  The  focus  of  th is

pro ject  i s  to  determine  the  ef fect iveness  of

f loat ing  wet lands  for  oi l  spi l l  remediat ion  and

develop  minimal ly  invas ive  methods  to  moni tor

wi ld l i fe  recovery  f rom  oi l  exposure .

 

TASCI:  Transforming  Arctic  Conservation

through  Social  Innovation

This  pro ject ,  led  by  Douglas  Clark  f rom  the

Univers i ty  of  Saskatchewan,  was  funded

through  Genome  Canada ’s  specia l  cal l  of  the

2017  Socia l  Sciences  and  Humani t ies

Research  Counci l  (SSHRC )  Par tnersh ip

Development  Grant  compet i t ion .  This  pro ject

works  with  local  communi t ies  in  Northern

Mani toba,  Nunavut  and  the  Northwest

Ter r i tor ies  to  moni tor  gr izz ly  te r r i tory

expans ion .

 

APPLICATIONS FOR GENOMICS

The  discuss ions  y ie lded  many  ideas  about  how

genomics  may  be  appl ied  to  Canadian

pr ior i t ies .  These  discuss ions  inc luded

examples  f rom  species  of  mammals ,  bi rds ,  f i sh ,

amphib ians ,  and  rept i les  and  techniques  to

work  alone  or  in  concer t  to  assess  and  moni tor

ecosystem  heal th .  A  l i s t  of  the  topics  discussed

at  the  Yel lowkni fe  st ra tegy  sess ion  i s  provided

below.

       

Tracking  Nat ive  Wildl i fe :  Ident i fy  ind iv iduals

and  populat ions  using  hai r ,  t i ssue ,  and /or  fecal

samples ,  and  study  how  wi ld l i fe  populat ions

are  react ing  to  envi ronmenta l  pressures .

Species  discussed  inc lude  car ibou,  wolver ines ,

wolves ,  muskox ,  marten ,  f i sher ,  polar  bears  and

Canadian  l ynx .  These  non - invas ive  techniques

can  generate  a  weal th  of  data  quick ly  and

wi thout  causing  st ress  to  the  animals .

    

Tracking  Invasive  Species :  Ident i fy  and  t rack

invas ive  species  having  an  impact  on  our

ter rest r ia l  and  aquat ic  ecosystems.  Ident i fy

genet ic  contr ibutors  that  wi l l  al low  or  hinder

the  spread  of  these  species  in to  new  te r r i tory .

  

Monitor ing  Genet ic  Divers i ty :  Track  the

genet ic  divers i ty  with in  and  between

populat ions  to  est imate  populat ion  s ize ,  detect

genet ic  bot t lenecks ,  ident i fy  i f  there  i s  genet ic

exchange  between  populat ions ,  and  ind icate

heal th  and  adaptabi l i ty  to  changing

envi ronments .

Molecular  Epidemiology :  Understand  what

makes  some  pathogens  more  v i ru lent  than

others ,  determine  where  pathogens  come  f rom

and  how  they  move  across  the  local  and  global

landscape,  and  whether  they  can  be

transfer red  to  other  species ,  inc luding  humans.

Examples  inc luded  whi te  nose  bat  syndrome,

and  migratory  bi rd  paths  as  mechanisms  of

d isease  t ransfer .

 

Advancing  Species  Detect ion :  Move  beyond

simple  barcoding  for  accurate  detect ion  of

crypt ic  species .  For  example ,  a  crypt ic  species

of  Tr ichonel la  muscleworm  (T13 )  cannot  be

detected  f rom  standard  barcoding  pract ices .

 

Bio -prospect ing :  Detect  markers  for  disease

res is tance  in  host  populat ions  that  have  l ived

wi th  paras i tes  for  thousands  of  years  and

discover  new  drug  and  vaccine  ta rgets  in  our

wi ld l i fe .  For  example ,  determine  markers  of

d isease  suscept ib i l i ty  and  res is tance  in  bison

that  are  thr iv ing  despi te  diseases  such  as

tuberculos is  and  brucel los is .

 

Environmental  DNA :  Using  envi ronmenta l  DNA

(eDNA )  s loughed  of f  wi ld l i fe  to  detect  invas ive

species ,  ra re  species ,  threatened  species ,  or

species  that  otherwise  di f f icu l t ,  t ime

consuming,  or  expensive  to  sample  or  ident i fy

d i rect ly .  This  eDNA  can  also  be  used  to  t rack

and  moni tor  heal th  of  populat ions  and

ecosystems  over  t ime.  

https://www.genomecanada.ca/en/floating-wetland-treatments-enhance-remediation-flowter
http://www.genomeprairie.ca/news/using-genomics-study-polar-bears-and-grizzly-bears-canadian-north/


Northern  Heri tage  and  Wildl i fe  Genet ics :

Access  Northern  archaeologica l  resources

such  as  animal  bones  f rom  camp  middens  to

gain  his tor ica l  knowledge.  One  idea  was  to

sequence  DNA  f rom  bison  remains  in  Wood

Buf fa lo  Nat ional  Park ,  which  date  back  pr ior  to

European  colonizat ion .

 

Protect ing  Cervids :  Moni tor  chronic  wast ing

disease  (CWD )  on  the  Pra i r ies  and  provide

knowledge  to  prevent  the  spread  of  th is

d isease  to  cerv id  herds ,  inc luding  deer ,  moose,

e lk ,  and  car ibou  outs ide  of  Southern  Mani toba

and  Saskatchewan.

 

Managing  Parasi tes  Affect ing  Food  Secur i ty :

Work  with  communi t ies  to  manage  paras i tes

such  as  Tr ich inel la  muscleworm  f rom  country

foods  such  as  walrus  or  bear .  

 

Cl imate  Change  Effects  on  Wildl i fe -Parasi te

and  Wildl i fe -Disease  Interact ions :  Study

wi ld l i fe  diseases  and  paras i tes  to  assess  r isk  to

populat ions  par t icu lar ly  with in  the  context  of

c l imate  change.  An  example  i s  winter  t ick

af f l ic t ing  moose.

 

Developing  Community -Based  Sampl ing :

Work  with  communi t ies  to  determine  the i r

pr ior i t ies  for  wi ld l i fe  management  and  gather

local  knowledge  to  locate  and  sample  th is

wi ld l i fe .  Inc lude  the  communi t ies  in  a  ci t izen

science  program.

 

Developing  a  Genome  Biobank :  Col lect  and

preserve  germplasm  f rom  species ,  screen  th is

b iobank  for  disease  res is tance  and

hybr id izat ion  with  other  species ,  and  produce

heal thy  of fspr ing  with  mater ia l  pass ing  the

screening  process .  An  example  of  a  pro ject

work ing  with  wood  bison  was  discussed.  This

method  can  also  be  used  for  other  species ,

wi th  car ibou  ment ioned  as  a  pr ior i ty .

Tracking  Human  Impacts  on  Wildl i fe  Over

Time :  Develop  long - te rm  st ra tegies  of  genet ic

moni tor ing  to  understand  the  impact  of  human

development  on  wi ld l i fe .

 

 

 

 

 

Par t  of  the  port fo l io  of  Genome  Canada  i s  a

focus  on  the  impl icat ions  of  the  sc ient i f ic

research  in  society .  Al l  LSARP  pro jects  must

inc lude  a  GE3LS  (Genomics  and  i t s  Eth ica l ,

Env i ronmenta l ,  Economic ,  Legal  and  Socia l

Aspects )  component .  Genome  Canada  wants

to  ensure  the  technologies  and  knowledge

being  developed  are  used  responsib ly  in

society .  Considerat ions  of  these  aspects  are

crucia l  to  ensure  genomics  research  and

technologies  are  accepted  by  the  publ ic ,  and

knowledge  at ta ined  f rom  pro jects  i s  appl ied  to

pol icy .  Inc luding  a  GE3LS  component  aims  to

make  genomic  and  technologica l

advancements  understood  and  v iewed  as

meaningfu l  with in  communi t ies  and  across

the  country  –  ul t imate ly  making  Canada  a

leader  in  genomics  research .

 

Exis t ing  programs,  such  as  the  Genome

in i t ia t ive  of  Genome  Pra i r ie  in  Saskatchewan

and  Mani toba  might  also  be  adapted  in  th is

area .  Genome        provides  a  mobi le  laboratory

that  can  be  used  for  outreach  in  classrooms  in

h igh  schools .  The  aim  i s  to  teach  students

about  what  genomics  can  do,  create  sc ient i f ic

l i te racy  on  the  topic ,  in form  about  career

opportuni t ies  in  STEM,  and  provide

opportuni t ies  to  per form  lab  work  and  solve

problems  re levant  to  Canadians .
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Create  a  Northern  node  of  the  Canadian

Wi ld l i fe  Heal th

Cooperat ive  to  provide  a  Northern  presence

and  perspect ive  in  th is  nat ional  organizat ion .

Create  and /or  st rengthen  l inks  among

Canadian  univers i t ies  and  Aurora  Col lege,

wi th  at tent ion  given  to  bui ld ing  Northern

research  capaci ty ,  educat ion  and  t ra in ing

opportuni t ies  for  Northerners .

Explore  the  feas ib i l i ty  of  adding  a  Genome

North  reg ional  centre  of  Genome  Canada.

St rengthen  communicat ions  among

researchers  work ing  in  and  for  the  North  to

bui ld  awareness  and  foster  spontaneous

col laborat ion .

Many  ideas  for  research  and  t ra in ing

par tnersh ips  were  suggested  dur ing  the

Yel lowkni fe  bra instorming  event .  Some

examples  inc lude:
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Cultural  susta inabi l i ty

language,  and  impact  of  cl imate  change,

indust r ia l  and  technologica l  development

on  communi t ies

Environmental  stewardship  

biodivers i ty ,  cl imate  change,

development ,  biot ic  and  abiot ic  st resses

Health  and  wel lness

food  secur i ty

Natural  resource  management

safe  access  to  resources  and  economic

development

Sustainable  communit ies

susta inable  energy  systems,  impact  of

c l imate  change  on  in f rast ructure

Core  Research  Areas  of  the  Knowledge

Agenda  include:

 

 

Genomics  has  the  potent ia l  to  create

knowledge  to  mit igate  damage  f rom  ex is t ing

and  planned  act iv i t ies ,  as  wel l  as  to  point  the

way  to  new  opportuni t ies .  Northerners  can  lead

the  way  in  deploy ing  genomics  tools  to

address  the i r  pr ior i t ies ,  bui ld  Northern  research

capaci ty ,  and  forge  st rong  par tnersh ips  with

the  research  communi ty  in  the  rest  of  Canada

and  the  ci rcumpolar  reg ion .

 

NORTHERN

PRIORITIES
The  theme  of  the  2020  LSARP  compet i t ion,

Genomic  Solut ions  for  Natural  Resources  and

the  Environment ,  suggests  a  close  f i t

between  the  focus  of  th is  Genome  Canada

LSARP  compet i t ion  and  Northern  research

pr ior i t ies .  The  Government  of  the  Northwest

Terr i tor ies  has  created  a  clear  f ramework  for

science  pol icy  in  i ts  Knowledge  Agenda.

Updated  in  June  2019,  the  Agenda  and  i ts

associated  Act ion  Plan  maps  out  how

research  conducted  in  the  North  should  be

“of  the  North ,  by  the  North ,  for  the  North .”

This  concept  i s  also  referred  to  as  Northern

scient i f ic  sovereignty .  I t  i s  essent ia l  to

enhance  the  ro le  of  res idents  to  meet  and

overcome  unique  Northern  chal lenges.

OPPORTUNITIES

FOR NORTHERN

PARTNERSHIP

“We really hope that
[The Knowledge

Agenda] is used as a
foundation to build

research
partnerships”  
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– Andrew Applejohn, 
Senior Science Advisor to the
Government of the Northwest

Territories

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

Chief Scientific Officer

 

spotter@genomeprairie.ca

 

 

Shawna Bieber

Business Development Manager

 

sbieber@genomeprairie.ca
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