Crickets on ice: dissecting the mechanisms underlying insect freeze tolerance
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The icy truth: overwintering is challenging
Subzero temperatures can cause ectotherms
to freeze, causing irreparable freeze injury

Gryllus veletis acclimated to fall-like conditions
repair freeze injury, are freeze-tolerant.[1,2]
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Acclimation alters the G. veletis metabolome
PLS-DA of hemolymph metabolites

PLS-DA of fat body metabolites

3. Carbohydrate and amino acid metabolism
is restructured during acclimation
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Use targeted GC/LC- MS to
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Principle Components Analysis (PCA) of log-transformed and auto-scaled metabolite concentrations
performed in Metaboanalyst 3.0.[4] Metabolites correlated with each process (component) are indicated.

Partial Least Squares Discriminant Analysis (PLS-DA) of log-transformed and autoscaled metabolite concentrations performed in Metaboanalyst 3.0.[4] Influential
metabolites associated each component are indicated with grey arrows.
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2. Putative cryoprotectants accumulate during acclimation

2. Acclimated crickets alter fat body
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Partial Least Squares Discriminant Analysis (PLS-DA) of log-transformed and auto-scaled metabolite concentrations performed in
Metaboanalyst 3.0.[4] Influential metabolites associated with component 1 coordinates are indicated with grey arrows.
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1. Acclimated and unacclimated crickets are metabolically distinct
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… but re-establish metabolic homeostasis

Hemolymph cryoprotectants

Metabolic pathways analysis was performed in Metaboanalyst 3.0 [4], identifying
20 pathways with significant changes in fat body metabolite concentrations
during acclimation. Point size scales with pathway impact, and pathways with
lower p-values are more red. No significant changes in metabolic pathway
activity were detected in unacclimated cricket fat body (data not shown).
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