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Hibernation

Most avoid by burrowing below the frost
line

Others tolerate the formation of ice in
extracellular fluid spaces
« Hibernate under leaf litter and snow
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ps, plants

* Insects, snails, barnacles, mussles

Vertebrates

* Four species of frog
* One salamander species

* Hatchlings of the midland painted turtle (Chrysemys
picta marginata)

Freeze Tolerance Biology: Basic Strategy

Minor osmotic adjustments with subsequent temp
changes
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Time after freezing onset (h) Time after thawing onset (h)
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Molecular Adaptations Supportng Freeze Tolerance

Froeze Tolerance

Example Species

Hyla versicol ray treefrog

+ | Salamandrella keyserlingii — Siberian sa nder




Current Research: Hepatocellular Response
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d containing cryprotectants
between populations reduced freezing damage

Results suggest that tolerance
Stimulation of cryoprotectant in subarctic populations does
mobilization response — not require enhanced ability of
production similar across the liver to resist freezing
populations stress or rapidly mobilize
cryoprotectant

microRNAs

Selectively
transcripts transcription
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Bioinformatics

{mmunoblotting target enrichment
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