Thermal adaptation in redband trout:
integrating physiology and genomics
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Redband trout in Idaho

Redband trout distribution Stream temperature
(Modeled mean of August 1993-2011)

Isaak et al 2007



Redband trout ecotypes

Desert Cool Montane Cold Montane

[llustration © Shawn Narum
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Objectives:

1. Identification of mechanisms by which fish populations adapt to environmental
challenges

2. ldentification of genetic markers associated with adaptive capacity

3. Estimates of phenotypic plasticity of fish populations —ability to cope with
environmental conditions —and how it relates to genetic diversity of populations

4. Extensive datasets to use in the Modelling and Mapping research thrusts



Field sampling for common garden
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Hagerman Fish Culture Experiment Station




Critical thermal maximum (CT,/y)
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All acclimated at 15°C

Desert redband trout can tolerate higher temperatures than montane redband trout

Chen et al., 2018 Mol. Eco. Strange et al., 1993: Currie et al., 1998: Galbreath et al., 2006: Myrich and Cech 2005



Oxygen limitation at high temperature

Metabolic rate (g O, h"t kg?)
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Solubility of oxygen with temperature
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Maximum heart rate

Signal Atropine
. ECG
processing Isoproterenol
v
anesthetized
15.0°C

15.0°C I

Heater
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Maximum heart rate (beats min'l)

JJL—A One heartbeat

Lol

20.0°C

¥

TCI‘it
(Arrhythmia)

M, Desert redband trout have better cardiac performance
27517 than montane redband trout
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Swimming performance (In prep)
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Genomic markers of thermal adaptation
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. Over 50% genome coverage

. Chromosome4: 8.2M - 8.6M (CERK gene) is
significantly differentiated between desert and

: montane populations; it is also significantly

e ‘ associated with cardiac function.
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Summary and Implications

« Desert redband trout has the best overall thermal performance
and tolerance

« “Winners” of future climate change may need a “strong” heart to
deliver O, for sustained aerobic performance

 ldentified putative genetic markers for thermal tolerance and
adaptation are identified
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