HIBERNATION AND NEUROPROTECTION: DIFFERENTIAL EXPRESSION OF FERROPTOSIS-RELATED
GENES IN ARCTIC GROUND SQUIRRELS
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Ferroptosis, a form of regulated cell death characterized by iron-dependent lipid peroxidation, is
linked to neurodegenerative disorders and cold-induced cell death. SLC7A11 (xCT) plays a crucial role
in protecting cells against ferroptosis by maintaining intracellular cysteine and glutathione levels.
SLC7A11 requires the chaperone protein SLC3A2 for its localization on the plasma membrane to
mediate cystine uptake. Arctic ground squirrels (AGS) are known to be protected from cold tissue
temperatures and oxidative stress and to resist neuropathology following cerebral
ischemia/reperfusion. This study investigated how ferroptosis is influenced by the hibernation season
in AGS hippocampus. RNA-Seq, gene expression and differential gene expression analysis were
conducted on hippocampus tissue samples from male and female AGS collected during the summer
active season, torpor, and interbout arousal (IBA). Hippocampus was dissected from partially thawed
whole brain prior to RNA extraction. Total RNA samples were used for cDNA library construction and
sequencing by BGI Americas Corporation (Cambridge, MA) and analyzed using CLC Genomics
Workbench (QIAGEN). Genes were mapped to the Ictidomys tridecemlineatus reference genome and
transcript (HiC_lItri_2, GCF_016881025.1). Results show the highest number of differentially expressed
genes (4,042) in torpor compared to summer active animals. Notably, SLC7A11 expression was
elevated in torpor compared to summer active animals (fold change: 1.80, FDR-p value: 0.0034).
Additionally, SLC3A2 was significantly upregulated in torpor compared to IBA (fold change: 1.24; FDR-
p value: 0.030). SLC7A11 transports glutamate(out)/cystine(in). Cystine is rapidly converted into
cysteine, a limiting reactant for glutathione synthesis, in the presence of NADPH. These findings
suggest that SLC7A11 and SLC3A2 may protect AGS from ferroptosis during the hibernation season.
This research provides insights into the molecular mechanisms underlying neuroprotection in
hibernating AGS and may have implications for understanding and potentially treating
neurodegenerative disorders.
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