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Conceptualizing is easy.......

Species richness

MBARI




Large Challenges to Overcome

* Conventional wisdom of decades long
traditional laboratory practices

* Fluid handling over 6 orders of
volumetric magnitude (Liters to uls)

* Diverse user needs, expectations and
environments

MBARI
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0.45 + 5.0 um filters,
100 mL to 2L,
SHA arrays + PCR +
sequencing




Environmental Sample Processor

2nd Generation ESP 3rd Generation ESP

L

Sampling/Assay
\ e — = ;

Cartridges

\%ﬂng Section

Analytical Modules

Waste

Pump Heads
and Ambient Valves

MBARI Specific design requirements:
Submerged or Autonomous Vehicle Deployments with in situ analysis




Sampling robots have enabled good science
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Lessons learned from field demonstrations

Every user/deployment has different requirements

 Many collaborators just want samples not analysis

* Collect samples over extended periods of time

* End Users want access and control of instrumentation

* [nstruments need to be SIMPLE, CHEAPER & EASY to deploy

MBARI




Freshwater Lotic Systems

MBARI




ESP Sampler

* Terrestial based deployments (non-submerged)
* Portable, easy to deploy and re-supply
* Minimum 160 samples

* Interactive communication and control

Printer Approach ‘E_R

* Easy to Setup
* Easy to Use / Operate ?

MBARI * Easy to Maintain
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USGS READI-NET PROGRAM

Rapid eDNA Assessment and Deployment Initiative & Network

transitioning eDNA biomonitoring
from research to actionable science

Autonomous
eDNA samplers

Technology

Broad spectrum Lab analysis
surveillance standards

@K‘D

Information

framework

MBARI

Courtesy of Adam Sepulveda - USGS



USGS READI-NET PROGRAM — MoSCoW

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




FIDO: Filtering Instrument for DNA Observations

* 144 samples —47mm Membranes
* Liquid Preservation
* Liquid Decontamination

e Remote Command & Control GUI
e Wifi, Cellular and Satellite

* Sample metadata encoding
e Simple servicing and replenishment




FIDO: Filtering Instrument for DNA Observations
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Communications and Web Interface

ece [0 < prod.readinet.org 0 @ ©®© 0 + B
Device 528d7af6 528d7afé
Device .
Device Status .
o —— CurremrLocatlon. 36.802151, -121.788162 ‘
uTC — NS |
Management + ‘i‘ !
Number of Stocked Pucks | — T AL A
Events T >
144 us101
CA 156
Device Health
Last Connectivity Ping Received =
August 8, 2024 3:13 PM (Coordinated Universal Time ) i
AWS Cloud Instance UTC+00:00) /
Cellular & Last Sampler Self Check Performed \ Nk
Satellite August 8, 2024 3:10 PM (Coordinated Universal Time [ * Salinas Py
UTC+00:00) EastGarTIse’w | caflet | © OpenStreetMap

((( ))) ‘?\\ Upcoming Events
A

* No Events Scheduled

——FIDO——

WiFi

Blueto?th Latest Log Messages
HardW|re [Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBo'
[Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'
[Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'
e | G ((.)) [Errno 2] could not open port /dev/ttyUsse: [Errno 2] No such file or directory: '/dev/ttyUsse'
[Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'
. [Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBo'
Mlcrocontro”er Linux [Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'
[Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'
Host — [Errno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'
\—) [Exrrno 2] could not open port /dev/ttyUSB@: [Errno 2] No such file or directory: '/dev/ttyUSBe'

See all events

MBARI

Rock Pi Software Version

readinet-server (02a9149)




we O

Management

Sensor Management

Default Volume

10 | Liters
Default Filter Porosity
0.5 B | wlLiter

Scheduled Events
Enabled

Next Scheduled: February 13, 2025 5:30 AM (Coordinated Universal Time

UTC+00:00)

Sensor Actions

Latitude
36802151 |
Longitude

121788162 |

Notes

‘ Internal notes |

Truncate Sampler

Device Management

Device Name
 s28a7afe |
Device Timezone

utc s
Local WiFi SSID
‘ readinet-528d7af6 |
Local WiFi Password

‘ readinet |

Uplink Internet
Uplink Type

WiFifHotspot %

Uplink Wifi SSID

‘ MBARI-Guest |

Uplink WiFi Password

‘ vampsquld |

Remote Management
Adopted to Cloud Management

Adopt to New Organization

Feb 9 -15,2025
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dPCR Anchovy and Rainbow Trout

E. mordax O. mykiss

Method

E. mordax Concentrations (copies/uL)

1000

(43}
(=]
o

FIDO

gPCR Anchovy

Vacuum

Method




Next Steps

ASV Level — 12S MiFish

* Validation is continuing |
e qPCR and metabarcoding g
* READi-net Implementation in 2025 Lol el
* 10 production units are currently being built BB BT R N N
Courtesy of Eily Allan

* Integration on-board research vessels




Take Aways
* There is no single “silver bullet” instrument for each application or use case

e Each instrument is designed for an intended purpose with specific design requirements

* Instruments should be co-designed for intended use cases / applications
* Or applications should be matched to appropriate instrumentation

* Proper validation build confidence in data and reduces operational risks

MBARI
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