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Environmental DNA (eDNA) as an emerging tool

Figure credit http://fishbio.com/field-notes/conservation/traces-left-behind
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What does the project address?

Applying emerging technologies to environmental assessment!

Method Validation

(Laboratory Development)

qPCR and  Next Gen Seq

(key species) (complex communities)
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aquatic communities
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Detection
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Natural and Impacted Environments
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Progress to date
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Project management:

* Many conference calls to coordinate project activity (monthly)
e Prepared a Project Summary for each subcomponent/study

* Prepared a series of Standard Operating Procedures (SOPs)

e Site visit to coordinate activities and future lab visits

* Developed web site for project

HQP Recruitment:

Postdoctoral Fellow, Yuwei Xie (Sept. 2017)
Postdoctoral Fellow, Patricija Marjan (Sept. 2017)
PhD, Heather lkert (transferred in summer 2017)
PhD, Abby DeBofsky (Jun. 2017)

MES, Renata Mont’Alverne (Jan. 2018) » LW 9
UG, Alexander Douglas (Sept 2018) e

Research:
* Testing and validating methods for
O qPCR detection of specific species
O Next Gen Sequencing
e Screening for invasive zebra mussels
e Initiated controlled lab experiments with specific species to
determine primer specificity and sensitivity
e Validate the eDNA metabarcoding against the community-level ecotoxicological mesocosm experiments
e Building eDNA library for several regions of Canada
e Site selection and initial field collections



Collaborations with other projects?

Established linkages to: Dlagnosing
e Transformative Sensor Technologies and Smart Watersheds for Canadian Water Futures; Rudolph et al. e
project component on sensors in Alder Creek to assess interactions among hydrology and fish
communities. ¥ Wpreparing
* Lake Futures — Enhancing Adaptive Capacity and Resilience of Lakes and their Watersheds; Basu et al. w. o

Global Change

especially the bioassessment components.

* Linking multiple stressors to adverse ecological responses across watersheds; Servos et al. project on
wastewater contaminants and effects.

* ‘Omic’ and chemical fingerprinting methodologies using ultrahigh-resolution mass spectrometry for
geochemistry and healthy waters; Jones et al. conducting assessments in watersheds.

Potential linkages to contribute to projects related to biodiversity and effects on ecosystems, for example:

 Northern Water Futures

e Linking stream network process models to robust data management systems for the purpose of land-
use decision support

* Lots of potential for collaboration?
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Core needs and contributions to the core?

Instrumentation:
* Next Gen Seq
e High Resolution Mass Spectrometry

Core: Nextgen DNA Sequencer
e Forecasting and Modelling— supporting biodiversity

 Knowledge Mobilization Team — assistance in structuring and delivery of KM
e Computer Science Team — supporting the big data requirements of Next Gen Seq
 Data Team — Management of very large data sets

Technical:
e Water Quality and Ecotoxicology Technician Ultrahigh resolution, Orbitrap)
mass spectrometer

We can support collaborators to apply eDNA technology in their projects.



Knowledge Mobilization
Applications and uptake

Co-creation

Method Validation

(Laboratory Development)

qPCR and  Next Gen Seq

(key species) (complex communities)

End-user needs

Interviews and other interactio

efining factors _ _ Validating complex
affecting species | Refine Species | 5quatic communities
detection Detectio n (eDNA vs traditional assessment)

trolled experiments)

Assessing Biodiversityin

ral and Impacted Environments
(Field Application)

implementation

Case studies

Our partners are actively engaged in the project

Environment A Government 7
b@t’bﬁ_‘ and Parks , of

AREVA A Saskatchewar

@ FrRIENDS OF THE
P=%>/ GRAND RIVER

SRR
S ] M-
' City of . Del Grand Fi
y & saskatoon f’? Ontario T N90 57 N O L e .
sy of Natual Resurces rappers g /.»w ALliance |mproved monitoring and

assessment policies and
practices

Agri-Food Canada P Ministry of Environment
and Climate Change

I * . Agriculture and (:) IISD i;';?ontario




2

m.l'.lIll-II -

,h.r.




Environment
bé’/l’bﬂ\_l and Parks

A

AREV A

V. oon

N L =
2~ Ontario 2>~ Ontario

Ministry of Environment
and Climate Change

Goveror]:ment ('.) "SD

‘ Saskatchewan e et

/

TROUT
UHLIHITEI:_I

DONTARIC
RIVERS
ALLISRNTIE

Ministry of Natural Resources

Delta N90
Trappers

I * Agriculture and
Agri-Food Canada



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10

