Toward torpor mechanisms: genome and gene expression in the meadow jumping mouse
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ABSTRACT

Hibernating mammals provide a natural example of torpor, a state of
depressed metabolism with many potential applications. The meadow
jumping mouse (Zapus hudsonius) is a small North American rodent that
hibernates in response to shortened day length. These animals can thus be
induced to hibernate in a laboratory setting and to enter torpor when fasted.
Assembly of the meadow jumping mouse genome allows comparative
analysis with other hibernating and non-hibernating species and provides
the ability to study gene expression during torpor. To understand the
cell-autonomous response to cold, meadow jumping mouse cells were
exposed to temperatures typical of active (37°C) and hibernating (6°C)
animals and subjected to mRNA sequencing. Expression changes were
found in genes involved in growth signaling, transcription, and the circadian
clock, among others. These results provide a baseline for understanding
the relative contribution of cold temperature to the changes in gene
expression observed during torpor in hibernating mammals. Interestingly,
the observed changes are not analogous to the cold shock response of
unicellular organisms and suggest that hibernating mammals may not
employ a unique cell-based response to cold temperature when compared
to non-hibernators.

1. Jumping Mice: Hibernating Rodents
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2. Inducing Hibernation in the Lab: Day Length & Temperature

Meadow jumping mice prepare for hibernation based on environmental cues — primarily day length. The mice fatten up and hibernate during simulated fall and winter
conditions, but remain reproductively active as long as they are housed in simulated summer conditions.
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3. Draft Jumping Mouse Genomes
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4. Comparative Genomics: Zapus hudsonius & Zapus princeps

What can we learn about hibernation via comparative genomics?

5. Cell Response to Hibernation Temperature

How does cold temperature change gene expression in isolated cells?
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