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The biosecurity sector in Australia is built around a need for rapid response

• Quick identification of pest species.

• Risk assessment.

• Actionable decision for biosecurity response.

Australian Department of Agriculture, Fisheries and Forestry funded eDNA application and research by EcoDNA for 
border biosecurity 

eDNA and eRNA using dust 
samples from shipping container

Automated air sampling devices for 
remote surveillance inside shipping 
containers

At border biosecurity and eDNA



Objective

Can we use airborne eDNA for border biosecurity?
Well, it’s a question that is not that easy to answer. There are many more 
questions that need answering before we can answer this. 

Can we detect insect diversity in an Approved Arrangement (AA) facility using airborne DNA?

Objectives:

• Develop an automated device capable of continuous airborne DNA collection.

• Uninterrupted sampling of airborne DNA inside an AA

• Downstream analyses for eDNA detection



Automated air sampling sentinel units

Automated air sampling sentinel units designed by DATA EFFECTS

➢ Capture airborne particles
➢ Store in a 2 ml tube
➢ Automated change of tube every 24 hrs



Sampling regime and eDNA metabarcoding

A total of 462 samples were collected from three approved arrangement 
facilities in Australia.

Sampling sites Duration Number of 
samples*

Rapid Haulage in Adelaide 15/09/2023 – 30/04/2024 191

Mainfreight Perishables in 
Melbourne

15/09/2023 – 30/04/2024 226

Mainfreight Logistics 
Brisbane

15/03/2024 – 30/04/2024 45

* Number of samples used for high throughput sequencing

• Metabarcoding was performed following the SOP designed by the National eDNA Reference Centre (NRC) 

• Targeted gene: COI (FwhF2a and Fdegen primer sets from Elbrecht et al. 2019 with slight modification)

• Sequencing: Illumina MiSeq V3 (2x300 Cycles)

Elbrecht et al. 2019. DOI 10.7717/peerj.7745



Results (all three sites)

Diptera (26%)

Coleoptera (16%)

Lepidoptera (14%)

Hemiptera (9%)

Blattodea (5%)

Sarcoptiformes (5%)

186 insect species belonging to 20 
insect orders 

Both flying and crawling insects



Results (all three sites)

(106)(81)

(46)



Results (all three sites)

Aleuroglyphus ovatus 
(brown-legged mite)

Frequently detected species:

Tyrophagus putrescentiae 
(a cosmopolitan mite 

species)

Coptotermes acinaciformis 
(subterranean termite)

Teleogryllus commodus 
(black field cricket)

Calliphora stygia 
(brown blowfly)

b

b

b

b

Image source:
a) Zou et al. 2023 (DOI: 10.1007/s10493-023-00861-9)
b) Atlas of Living Australia (https://www.ala.org.au/)

(106)(81)

(46)



Results (Adelaide)

Number of samples 
with no detection

105

Number of samples 
with at least one 
positive detection

86

Total 191

Adelaide:



Results (Melbourne)
Melbourne:

Number of samples with 
no detection

90

Number of samples with 
at least one positive 
detection

136

Total 226

Beetles

Termites

Flies



Results (Brisbane)

Number of samples with no 
detection

12

Number of samples with at 
least one positive detection

33

Total 45

Brisbane:



Conclusion and Future Direction

What we have learned:

✓ Automated air sampling sentinel units can capture airborne eDNA at the approved 
arrangement facilities.

✓ Airborne eDNA is efficient in detecting both flying and crawling insects.

Can this help the government in actionable decision-making



Conclusion and Future Direction

What we have learned:

✓ Automated air sampling sentinel units can capture airborne eDNA at the approved 
arrangement facilities.

✓ Airborne eDNA is efficient in detecting both flying and crawling insects.

Can this help the government in actionable decision-making

✓ It is unclear if some of the non-frequent detections were from live/active insects 
within the facility or historical traces from external sources. 

✓ To overcome this, we are currently performing environmental RNA (eRNA) based 
experiments.
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