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eDNA = genetic traces recovered from the water

But what does it mean? What are we sampling?




More of a species =more of its DNA (in the world)




Organisms are discrete; eDNA1s more continuous

Shelton et al., unpublished



Forms of Information
from eDNA (+ eRNA)

Detection
Concentration
eDNA (various fragments)
eRNA (various fragments)
Sequence Information
Haplotypes
Functional genetics + expression
Methylation



Challenge: Linking this information to
parameters of interest in the real world



Cetacean eDNA 1n
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Cetacean eDNA 1n
Space and Time
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-we can trace eDNA dispersal via oceanography
-eRNA degrades very quickly; e DNA pretty quickly



Cetacean eDNA at
Large Spatial Scales

All Cetacea Species by Depth
a
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Next Up

Jointly estimating cetacean abundance
from visual, acoustic,and eDNA
observations

Data: Flow-stream
Trawl catch count data
» +» Inference
Standard samples from trawl surveys * Processes
y (known DNA concentration) E]

" Environmental samples

¥ (unknown DNA concentration) 1) Trawl model %

l fish/km?
EI Trawl catch count data

Trawl catchability
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from mock community environmental samples IS'-'bsmi?'-s

i= species

Guriet al 2024 ICES J Mar Sci— Commercial Fisheries in Norwegian Fjords
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What 1s eDNA?

Metabarcoding:
Hundreds/thousands of species,

A soup of information
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Important Note on Metabarcoding

Amplification Bias: Different species may/do amplify at different rates

Uncalibrated

Calibrated

)

+ +

o o

w EEN

Proportion

o
(8]
[e]

‘ Amplification .

ki g
g g
© &
< 5
= 3
=) £

True Proportion

Shelton et al. 2022 Ecology



Other Important Note on Metabarcoding

1.00
The resulting dataset is compositional and contains little/no info about absolute concentration 5 IHiil“III"I

Y ~Multinomial(p, N),

- We modelthe PCR process for each species in a composition
- Getting to absolute abundance requires additional information
-e.g.,visual counts, trawl, trap, whatever

v; = P; + Npcreti + €5,

€j~ N(O, 1.','),

Shelton et al. 2022 Ecology



Sin g le Sp C Cie S — q P CR / d d P CR Quantitative estimates of eDNA concentration
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Jo and Yamanaka (2022) — Zebrafish aquarium Shelton et al. (2022): smoothed qPCR signalreflects Hake

study across pore sizes + fragment sizes. (Merluccius productus) eDNA distribution



Mll lt i S p e Cie S (Metabarcoding)

Metabarcoding (proportions) + dPCR (ref species quantity) + trawls Quantitative estimates of species abundance

Data: Flow-stream
Trawl catch count data
» +» Inference
Standard samples from trawl surveys * Processes
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Guriet al. 2024 ICES J Mar Sci— Commercial Fisheries in Norwegian Fjords



CO m p oun d in g NO iS C Variable mass-per-fish

1:1 eDNA copies perunit mass

Moderate
Observation
Variability

Low
Observation
Variability

The spatial/temporalscale of process + observation variability determine what correlations might exist
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