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What is environmental DNA?

Organisms leave transient
biological signatures in their
environments. Feces, mucus, or
tissues can be deposited into
aguatic environments. Or the
organisms can be collected
directly.

These signatures can be detected
and using modern molecular
techniques like DNA sequencing
or gPCR, we can detect these
transient signals and infer the
presence of an array of species









Ways we currently use eDNA
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Invasive species

eDNA methods can answer many questions about aquatic ecosystem biodiversity




Well characterized Emerging
High sensitivity and specificity Incredible potential
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Single Species PCR Metabarcoding
Watts and Peter, 2020
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Single Species PCR Metabarcoding
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Early Detection — Rapid
Response

Aquatic eDNA monitoring
for invasive species

Dr. Jacob Hambrook



e 592 samples collected in
2023

* 20 invasive
species/species at risk
and health-related
targets assessed

* Repeated for two
additional years
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Targets we’re testing for now
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gPCR Metabarcoding
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Article | Open Access | Published: 29 April 2019

Ancient Mammalian and Plant DNA from Late
Quaternary Stalagmite Layers at Solkota Cave, Georgia

M. C. Stahlschmidt &, T. C. Collin, D. M. Fernandes, G. Bar-Oz, A. Belfer-Cohen, Z. Gao, N. Jakeli, Z.

Matskevich, T. Meshveliani, J. K. Pritchard, F. McDermott & R. Pinhasi

Article | Open Access | Published: 03 May 2021

Scientific Reports 9, Article number: 6628 (2019) | Cite this article

3710 Accesses | 13 Citations | 46 Altmetric | Metrics Environmental DNA provides higher resolution
assessment of riverine biodiversity and ecosystem
function via spatio-temporal nestedness and turnover
partitioning

Mathew Seymour &, Francois K. Edwards, Bernard J. Cosby, lliana Bista, Peter M. Scarlett, Francesca

L. Brailsford, Helen C. Glanville, Mark de Bruyn, Gary R. Carvalho & Simon Creer

Environmental DNA

—_——
O R I G I N A L A R T I C L E Dedicated to the study and use of environmental DNA for basic and applied sciences Wl LEY

Development and validation of targeted environmental DNA
(eDNA) metabarcoding for early detection of 69 invasive fishes
and aquatic invertebrates

Yueyang Wu! | Scott F. Colborne?® | Matthew R. Charron' | Daniel D. Heath!?
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Alberta

Detection

m

* In August of 2016 positive
detections for whirling
disease were found in
Johnson Lake, Banff.

* Four watersheds have
been confirmed infected
by the Canadian Food
Inspection Agency (CFIA)

Whirling Disease

Decontamination Zones

Decontamination Zones

- Confirmed Red Zone

Irrigation Red Zone

Note: Irrigation red zone only applies to irrigation canals.
The remainder of the CFIA declared zone is classified as

high to moderate risk (yellow).

Major Watersheds

D CFIA Declared Zone

[ North Saskatchewan River o cities

| Red Deer River
| Bow River
Oldman River

Major Rivers
— Primary Highways

sk Rk

Positive Detection Locations | Major Watershed

Positive Detection Locations

Major Watershed

Alford Creek

Bill Griffiths Creek

Clear Creek Bow-Chestermere Diversion Canal
Mud Creek | North Bow River
North Saskatchewan River Saskatchewan Elbow River
Prairie Creek Ghost River
Swan Creek Highwood River S
Beaver Creek Jumpingpound Creek
Dogpound Creek Policeman Creek
Fallentimber Creek Silver Creek
Grease Creek Threepoint Creek
Little Red Deer River e Belly River
North Raven River Crowsnest River
Oldman

Raven River

Waterton River

Willow Creek

© 2018 Government of Alberta; Map Created: April 2018

Created By: Whiling Disease Program, Fish and Wildiife Policy Branch, Alberta Environment and Parks

Information depicted is subject b change, therefore, the Govemmant of Alberta assumes no responsibllities for discrepancies at the tine of use. Base
map data provided by the Government of Alberta under the Alberta Open Govemment Licence.

EDMONTON

2,
%0,
b
{ Dy
'CATGARY,
~ L
) V\I
o T 4%
R
\ o
%,
4
lo.
-

ALBERTA
",
L]

‘At 0 50 100 200
ber bﬂ\_- KM




Infecting Salmonid fish
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EUI00093 - H medicinaks
1 WB-014T¢-1- Nadinae sp
057 | W9.084TC 45 - Naidinge sp

Phylogenetic results oy e

WO.114TC-53 - I templefond

0.8 [ EFD39358 - L. hoffmeisfert

0ET Wo-014T2-9 - L. hoffmeisferi
: EF089357 - L haffeisteri

0.99

MW732144 - L haffimeisferi
—1| WR-083TC-1 - L. hoffineistert
* Previously described T. tubifex

WR-083TC-5 - L. hoffineistert

groupings, consistently separate T v s
into distinct groups when " 7

EFDS9385 - T. fubifex

1 EF039385 - T. fubifex
analysed phylogenetically. |

EF080366 - T. fubifex
0.6 EFOS9375 - T fubifex
1| EF089376- T fubifex
1 EFI79543 - T fulifex

* This separation is consistent for o
16s, 12s and CoxIl genes/regions. e
* Placement along trees vary

T
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EF089371 - T tubifex
EF089373 - T. tubifex

00| EF08938]- T nubifex

0.04|; EF0S9369- T mubifex
EF089380 - T, tubifex
EF089378 - T tubifex
EF089367 - T tubifex
EF089377 - T tubifex
EF089379 - T. ubifex
T3

0.2

CoxI phylogenetic tree of reference NCBI sequences and representative Alberta aquatic
oligochaete species, emphasizing T. tubifex sequence distinctions.



FLATHEAD RANGE
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Sources: Esri, Garmin, USGS, NPS




Community assessment
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Exciting

Alpha Diversity

Quantification

Unknown Species Identification

Routine |dentification

Currently unavailable Practical now

Simon Jarman



Concentration of DNA from organism of interest

qPCR Metabarcoding

Is it important to quantify the organisms of interest?

Do you want to know about more than one organism?

Is it helpful to establish baseline data to evaluate future change?
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