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I SR | The winter ocean: The “black
box” of the salmon lifecycle
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Genomic tools allow us to illuminate the black box!




Genomic tools allow us to illuminate the black box!

1. Genetic Stock
ldentification

e 2. Salmon Fit-Chips

3. Environmental
(e)DNA




Part 1: In-field Genetic Stock Identification

Where is a salmon from?
Sequence the “genomic fingerprint”



GSI: Genetic Stock Identification

Single Nucleotide Polymorphisms
“Genotyping by the thousands” — GT-seq

Large batches and complex infrastructure
Centralized

Nanopore sequencing
Portable!
Democratize stock ID




“Nano to geno”: N2G
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Deeg et al. (2022) Molecular Ecology, 22, 1824— 1835

https://doi.org/10.1111/1755-0998.13595
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GSI for the people!

Simplify and speed up
workflow -> User Friendly

Independent GSI for diverse
stakeholders

- First Nations

- eNGOs

- Independent researches




Part 2: Salmon Fit-Chips
Pathogens and Stress

What pathogens and stressors affect salmon?
gPCR screening for infectious agents and stress
response gene expression



Shannon Diversity of Pathogens
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Gene expression: Cumulative effects of
environment and pathogens
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Part 3: Environmental (e)DNA

What is the environment like for salmon?
eDNA survey of the winter salmonosphere
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Gulf of Alaska eDNA: Competitors
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Gulf of Alaska eDNA:

eDNA 2019 eDNA 2020
57,5+ 57.5¢
[ N BN J
X ®
55.0 :2. . 55.01
filg
525 Xa' x 52.5
5 0 0c0" 5 3e:0
50.0 x x @@ x 50.01 -+
@eoeXxo x@@®X x
475 xeoo@e 4751 A
45.01 i , ] , ' 45.01 ]
150 145 -140 135 130 -125 150 -145
long
eDNA 2019
575+ 57.5
55.0 55.01
525 52.51
5 ke
50.0 50.01
475 4751
45.0 45.01
57.5 57.5
55.0 55.0- -
m f
525 52.5- o B b et
E E y . - .
50.0 50.0 # ° v ]
- o y YD
. 8. A e
475 475 o e P TR b
. “w . ﬁo . \\/—
45.01 ] i i 45.01
150 -145 -140 -135 -130 -125
long Neocalanus plumchrus



Gulf of Alaska eDNA: Pre
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Gulf of Alaska eDNA: Predators
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GoA eDNA Co-occurrence Network

Pleuronectidae

Oikopleura

Eucalanus bungii /
® T P . i
S \ N
Lipolagus ochetensis ‘
S ,\. o )

onatus madokai Harpacticoida
N \ ’\'ﬂ“
haeta .
s e =
Oncor; ynch& ‘% .' Gonatus borealis\

S K “.
LA
SS)

Squalus acanthias

L]
s )

Symbolophorus

liforni. . ) Chrysaora
californiensis Oncorhtynchus gorbusha melanaster
Clupea pallasii W et <4 e ==
= TR Nansenia
@ Phocoenoides dalli Diaphus theta Mesocalanus

- tenuicornis
Lycodinae




Thank you!

e Karia Kaukinen

G  Albina Kanzeparova

PACIFIC SALMON * Alexei Somov
FOUNDATION * Ben Sutherland « Svetlana Esenkulova
* Tobi Ming * Emiliano Di Cicco
* Colin Wallace «  Amy Tabata
D BT @e B °© Mark Saunders « Shaorong Li * KimJonsen «  Tobi Ming
* Caroline Graham « Svetlana Esenkulova « Kelsey Flynn

e Shaorong Li

I*l Eisheges and Oceans * Richard Beamish Brian Hunt * Eric Rondeau o Gideon Mordecai
anada

* Brian Riddell Angela Schulze Terry Beacham

* Angela Schulze



