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Curtin University acknowledges all First Nations of this place we call
Australia and recognises the many nations who have looked after
Country for more than 60,000 years.

We are honoured and grateful for the privilege to maintain campuses
operating in Boorloo (Perth) and Karlkurla (Kalgoorlie) in Australia. We
pay our respects to Elders past and present as Custodians and Owners
of these lands. We recognise their deep knowledge and their cultural,
spiritual and educational practices, and aspire to learn and teach in
partnership with them.

Curtin also acknowledges First Nations peoples connected with our
global campuses. We are committed to working in partnership with all
Custodians and Owners to strengthen and embed First Nations’ voices
and perspectives in our decision-making, now and into the future.
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eDNA: What is present?

GEHGITIICE « eDNA is ubiquitous in the environment and this
o Whizt hapaisd along the way? property can be explored and utilized in

numerous applications.

©

eDNA

What is present?

What used to be present?

aDNA: What used to be present?

* Involves the isolation and analysis of old
degraded DNA which can provide a window into
the past (i.e. changes in biodiversity over time).

INSIGHT OM THE

i) - Evolutionary Genomics: What happened along the

RESILIENCE way?

OF AUSTRALIAN BIODIVERSITY

« Sequencing and analyzing genomic datasets
from selected species we gain knowledge on
natural  selection  processes and the
evolutionary impacts of habitat/climate change.
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Subterranean Research & Groundwater Ecology Group

A small multidisciplinary team who specialize in eDNA approaches for biomonitoring,
functional ecological studies, taxonomy and systematics.

Dr Mattia Sacco Dr Nicole White Dr Mieke van der heyde Dr Giulia Perina
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eDNA Assay Validation
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A validation scale to determine the readiness of
environmental DNA assays for routine species monitoring
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Bettina Thalinger 4. Kristy Deiner, Lynsey R. Harper, Helen C. Rees, Rosetta C. Blackman, Daniela Sint,
Michael Traugott, Caren S. Goldberg, Kat Bruce

First published: 16 March 2021 | https://dol.org/10.1002/edn3.189 | Citations: 69

SHORT COMMUNICATION (& Full Access

Robust environmental DNA assay development and validation:
A case study with two vulnerable Australian fish

lackson Wilkes Walburn 23 Meaghan L. Rourke, Elise Furlan, Joseph D. DiBattista, Matt K. Broadhurst
Ashley M. Fowler, Julian M. Hughes, Stewart Fielder

First published: 03 April 2022 | https://doi.org/10.1002/aqc.3809 | Citaticns: 2
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Mission

e Pramaoting science and industry collobaration ocross Australio and New Zeolond
ST [ I

OINA [est to advonce best proctice eDNA methods and adopiion in government, private and
validation cormmunity secltors.

guidelines

SOUTHERN
eDNA SOCIETY

De Brauwer M, Chariton A, Clarke LJ, Cooper MK, DiBattista J, Furlan E, Giblot-Ducray D, Gleeson D, Harford A, Herbert S,
MacDonald AJ, Miller A, Montgomery K, Mooney T, Noble LM, Rourke M, Sherman CDH, Stat M, Suter L, West KM, White N,

Villacorta-Rath C, Zaiko A & Trujillo-Gonzalez A (2022). Environmental DNA test validation guidelines. National eDNA
Reference Centre, Canberra.
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Crivrorrrenta
DMA protdcal
deiselapment
PUide far j Collect Laboratory Interpret

t]i:]rn-:]nilnring == experiment samples analyses analyses rasults

1 !

Do the results meet the project goal?

.https://sednasociety._com/' Figure 1 Steps of an eDNA project, and how they must consider the project
1 ! : g=—= goal if they are to be fit for purpose

De Brauwer M, Chariton A, Clarke LJ, Cooper MK, DiBattista J, Furlan E, Giblot-Ducray D, Gleeson D, Harford A,
Herbert S, MacDonald AJ, Miller A, Montgomery K, Mooney T, Noble LM, Rourke M, Sherman CDH, Stat M,
Suter L, West KM, White N, Villacorta-Rath C, Zaiko A & Trujillo-Gonzalez A (2022). Environmental DNA protocol
development guide for biomonitoring. National eDNA Reference Centre, Canberra.
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Species-specific assay development and validation e o T
1 Dafine the intended purposa of the assay 13
2 Design and test the assay 13
= EI’I‘.’! ronmental = 3 Validate and optimise the assay using refarence samples 15
Foa | ouk
D Nf&' t‘_.ii ! = 4 Check analytical specificity 16
= validation = : -
ngi'ij'El ines 5 Check analytical sensitivicy 17
X &  Check repeatability 17
I Check reproducibility 18
2 Determine thresholds [cut-offs) 19
1 Surmmary of key steps in species-specific qQPCR assay davelopment
*,-"'i”_ : and validation 19
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,,t' 1y J Resources 21
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Assay purpose and selection B —

Project Design Collect Laboratory Data Interpret
goal experiment samples analyses analyses results

1 |

Do the results meet the project goal?

Figure 1 Steps of an eDNA project, and how they must consider the project
goal if they are to be fit for purpose

1) The purpose of the assay is defined at the outset (Experimental Design).

2) Determine whether a species-specific, metabarcoding or combined approach is appropriate.
3) Develop and validate the assay to ensure it is fit for purpose.

4) Ensure that results are appropriate are relevant to management or regulatory authorities.
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Assay selection: Probe vs Metabarcoding
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» Single-species detection
= Specles-specifis assays
= Validation required

Digriarr depicting he “resdle vy be bayslack® desan and the main characlenstics of sash approach. [3)
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In-silico Testing of Assay
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Limit of Detection (LOD): the smallest concentration of
DNA in a test sample that can easily be distinguished
from zero (Blank or NTC).

Limit of Quantification (LOQ): The smallest
concentration of DNA in a test sample that can be

determined with acceptable repeatability and accuracy.

Threshold cycles

Curtin University
i | 5

LOD LOG

DA concentration (ng/ul)
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In-vitro Testing of Assay .sb L
Test says you Test says you Type I error Type 11 error

don't have it do have it (false positive) {Faise ﬁegal:we}

Yuu'ra nut
_|_pregnant

You really
don't have it

You really
do have it




PCR Inhibition and Degraded DNA
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Degraded DNA
DFAR O
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Larger segmeants of DA
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[caused by heat, water, or
bcternia)
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From Benchtop to Desktop: Important
Considerations when Designing Amplicon

Sequencing Workflows

Dainhi . Murcay, Megan L, Coghlan, Mechasd Bunce*

Trace and Ervsdranmeceial D Loberaizrg, De pardme o Erdranmesal and Agrisaibons, Camn Unscrs

Fern, Wastcrn sustiadia, Ausiraia
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The importance of DNA input |
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Environmental DNA metabarcoding
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eDNA for Global Environment %
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Project 3 - Freshwater | * Developing and apply eDNA techniques to address
biodiversity loss and sustainability

|+ Translate knowledge into outcomes

* Funded by BHP’s Social Investment Framework

* Builds and expands eDNA's utility as a biological
monitoring tool
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Hydr_nhm lngla Aims:

Makika o Bt dadgL £

* Develop new eDNA tools to describe subfauna
biodiversity (What's beneath our feet?)

* Quantify how genetically different the organisms are
between sites (i.e. understand short range
endemism)

How:

« Sequence mitochondrial genomes (Beyond the
barcode) to provide the foundation for new eDNA
markers to be developed and applied

millimeims
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eDGES Project 2: Moving Beyond the P
Barcode
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eDGES Project 2: Moving Beyond the Barcode
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