
Mitochondrial adaptation in the green crab hybrid zone of the Gulf of Maine
Jared Lynch, 2024

In eukaryotes, the mitochondrion is a key component of the cell’s energy economy, responsible for generating
stored energy in the form of ATP. The production of ATP requires the use of five protein complexes collectively referred
to as the electron transport system (ETS), and alterations to these proteins can lead to significant physiological impacts
along with the potential for adaptation. Moreover, the mitochondria contains its own genome that encodes subunits of ETS
complexes, and recent studies suggest the potential for variation in mitochondrial DNA (mtDNA) to be under positive
selection, particularly in response to environmental stressors such as thermal tolerance (Kong et al. 2020, Slimen et al.
2017). The invasive European green crab (Carcinus maenas) exemplifies this phenomenon, as previous studies at
Bowdoin have found mitochondrial haplotype (i.e., a collection of mutations inherited together) to influence thermal
tolerance in populations residing in the Gulf of Maine (Ci.㔔∀ne
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G is unknown.

To fill this gap in knowledge, the goal of my research was to explore the hypothesis that alterations in
mitochondrial activity drive the observed changes in thermal tolerance across haplotypes. I predicted that, in cold-adapted
haplotypes, the activity of specific ETS complexes would be higher than warm-adapted haplotypes to offset impaired
catalytic capacity at low temperatures. At the same time, this increased activity wou�i1耀ea
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the activity of specific ETS complexes (complex I, II, and IV) across different haplotypes. Mitochondria were isolated

from frozen heart tissue for representatives of one warm-adapted and two cold-adapted haplotypes, then measured at 5ºC,
25ºC, and 37ºC to model temperature
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