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This work was performed on the
lands of the Ngunnawal and
Ngambri people.




@ Airborne eDNA: Game-Changer
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@ Making airborne eDNA work for species monitoring

Aims:
1. Understand Airborne eDNA Ecology
2. Optimise Airborne eDNA Capture




@ Environmental influence on degradation

Aim 1: Understand Airborne eDNA Ecology



@ Airborne eDNA degradation simulation




@ Airborne eDNA degradation simulation

Capture Substrates

Liquid
* Lysis buffer

* Polyethylene glycol
* 0.1% formalin

Dry J

* 3M Furnace Filter

+ Activated-C cloth (w & w/o coating)

« Electrospun nanofiber (w & w/o chitosan)




@ Simulated airborne particulate

Species specific assay

Confidence in assay specificity

Porcine meat meal

*

Certified reference material

B! Australian Government Allows for absolute quantification and LoD

¥ Department of Industry,
Innovation and Science

Robustness Testing

Power analysis and inhibition Analysis



@ Capture Substrate qPCR inhibition

Positive Extraction Control
Negative Extraction Control

3M Furnace Filter

Electrospun nanofibre w/ Chitosan
Electrospun nanofibre w/o Chitosan
Chitosan Backing

Activated C-Cloth - bare

Activated C-Cloth — coating 1

Substrate

Activated C-Cloth — coating 2
Activated C-Cloth — coating 3
0.1% Formalin
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@ Time, Temperature & UV
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Control



@ Time, Temperature & UV
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@ Time, Temperature & UV
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@ Time, Temperature & UV
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@ Time, Temperature & UV

Ambient 23°C Hot 40°C
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@ Time, Temperature & UV
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@ Capture substrate

Propylene Glycol Furnace Filter
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@ Capture substrate

Propylene Glycol Furnace Filter
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@ Capture substrate

Prestone ,
LowTox

Collection material does matter



Substrate comparison

EN w/o chitosan

EN w/ chitosan

EN w/ chitosan

Nanofiber Backing

Nanofiber Backing

Positive Extraction Control

Positive Extraction Control

Activated C-cloth (bare)

Activated C-cloth (bare)

Activated C-cloth (coating 1)

Activated C-cloth (coating 1)

Activated C-cloth (coating 2)

Activated C-cloth (coating 2)

Activated C-cloth (coating 3)

Activated C-cloth (coating 3)

Propylene Glycol

3
Formalin . ... . . . . E
Qiagen Lysis Buffer .

Propylene Glycol

Qiagen Lysis Buffer

Furnace Filter
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Substrate comparison

EN w/o chitosan
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@ Putting airborne eDNA through its paces

!l:%: Temperature matters

UV doesn’t seem to matter
Airborne eDNA

is
persistent
) Capture substrate matters

Aim 1: Understand Airborne eDNA Ecology



@ Passive field capture methods

Aim 2: Optimise Airborne eDNA Capture



@ Passive field capture methods

Filter size

Deployment length

Aim 2: Optimise Airborne eDNA Capture



@ Passive field capture methods

Filter size

Deployment length

Aim 2: Optimise Airborne eDNA Capture



@ Passive field capture methods

Filter size

Deployment length

Aim 2: Optimise Airborne eDNA Capture



ect of filter size




@ Effect of filter size
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@ Effect of filter size

Smaller size is fine

(or at least it isn’t worse)



@ Airborne eDNA Trail Cam

ERsE
‘f%*f?}! Download 3D printing files!
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“Field” testing

CANBERRA




@ Effect of Deployment Length
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@ Effect of Deployment Length
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@ Effect of Deployment Length
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Diminishing returns after 24 hours



@ Putting airborne eDNA through its paces

{:O:}
ﬂ:%: Temperature matters

UV doesn’t seem to matter

J Capture substrate matters



@ Putting airborne eDNA through its paces

!l:%: Temperature matters

)

UV doesn’t seem to matte

Capture substrate matters

&,

r Size matters less
than you might think

Sampling time matters
(somewhat)

Try our eDNA Trail Cam! m——)
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ENVIRONOMICS

Download 3D printing files!
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