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eDNA analyses start with sample collection

In the quest for answers, this is boring…



2nd Generation ESP

Environmental Sample Processor

3rd Generation ESP

Specific design requirements: 
Submerged or Autonomous Vehicle Deployments with in situ analysis
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High Frequency or Long Term sampling
USGS -- repeated deployments in 2018, 2019, 2021, 2022
NOAA -- Scott Creek

Carter’s Bridge (Yellowstone R.)

Corwin Springs (Yellowstone R.)

Scott Creek (Santa Cruz)



Scott Creek Salmonid eDNA concentrations

Mar 2019 May July Sep Nov Jan 2020 Mar

Searcy et al., Environmental DNA, 2022
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READI-Net



READI-Net

READI-Net Kickoff meeting – March 1-2, 2023

Must have, Should have, Could have or Won’t have 

Prioritization



FIDO: Filtering Instrument for DNA Observations

• 144 samples – 47mm 
Membranes

• Liquid preservation & 
decontamination

• Remote Command & 
Control GUI 
• Wifi, Cellular and 

Satellite

• Sample metadata encoding

• Simple servicing and 
replenishment

…simple, simplicity, simpleness, straightforward… 



FIDO: internet control

Bluetooth or hardwire

Amazon Web Service (AWS)or

Linux Host Computer

https://thenounproject.com/icon/cell-tower-2009232/
https://thenounproject.com/icon/satellite-2295173/
https://thenounproject.com/icon/satellite-dish-230313/
https://thenounproject.com/icon/radio-waves-6437524/


FIDO: GUI Control



FIDO dPCR and qPCR Validations
qPCR AnchovydPCR Anchovy and Rainbow Trout



• Validation is continuing 
• qPCR and  metabarcoding

• READi-net Implementation in 2025
• 10 production units are currently being built

• Looking to license to commercial vendor

Integration on-board research vessels
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ASV Level – 12S MiFish

Courtesy of Eily Allan

Next Steps



• Use-cases should drive the instrument design. 
• There is no single BEST instrument for all use-cases.

• Applications should be matched to appropriate instrumentation

• Validation is important!!
• Proper validation builds confidence in data and reduces operational risks

• Large number of samples=good, but ‘kicks the can down the road’
• Ideally, in situ processing alleviates laboratory bottleneck.

Take-home message
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