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Study Site in Norway  Jun – Jul 2023

Calanus spp.

• Fjord, deeper water
• Mixture of C. finmarchicus & C. 

glacialis
• Boreal - Arctic

Acartia longiremis

• Coastal, shallow water
• Arctic specialist

Norway

Tromsø, 
Norway

@Izabela 
Prates, 2015
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Calanoid copepods



Methods

8 °C 11 °C

Net mesh size: 180 µm

10 Calanus spp. or 50  Acartia longiremis per beaker

Triplicate design

@K. Hopland-Sperre 2023

No Cu 

20 µg/L Cu 



Impact Analysis

• Dose response modelling (LC50)

• Calanus sp. species ID
• G_150 DNA barcoding (Smolina et al., 

2014; Mol. Ecol. Resour.)

• Targeted gene expression (qRT-PCR)
• Oxidative stress genes
• DNA repair genes

• DNA damage through fast micromethod
assay (FMM) (Schröder et al., 2006; 
Methods Mol. Biol.)

Speed of al unwinding corresponds to DNA strand 
breaks!

1 Calanus spp. / well

21 Acartia longiremis / well

Single- or double-
strand breaks

Intrastrand or interstrand
crosslinks



Mortality: A. longiremis more sensitive 

• A. longiremis died at 
lower levels in 
response to Cu and 
temperature as 
individual stressors 
compared to Calanus 
spp.



DNA damage: Calanus spp. more sensitive
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• Temperature significantly increased Calanus spp. DNA damage (GLM, p < 0.05)



DNA damage: Calanus spp. more sensitive
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• Cu significantly increased Calanus spp. DNA damage (One-way ANOVA, p < 0.05)



Results – DNA repair gene expression

• Downregulation of DNA repair
• Cu inhibits DNA repair

• High variation between 
individuals 
• plasticity?

• Temperature significantly 
induced oxidative stress gene 
cat expression (GLM, p < 0.05)
• oxidative DNA damage

Exposure

Exposure Exposure

Recovery

Recovery Recovery



Conclusion

• Temperature causes reduction of genetic integrity of Calanus spp. but not A. 
longiremis

• Cu may induce crosslinks and suppress DNA damage repair mechanisms in both 
species

• Impact of genetic instability on future populations? 

• High intraspecific variability: Resilience by Diversity?

• Molecular mechanisms can uncover species differences in sensitivities to stress
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