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Impacts of Climate-Associated Thermal Stress on Food Allergen Profiles in Redclaw Crayfish (Cherax quadricarinatus)
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Abstract
As global temperatures increase, the demand for sustainable produced protein is growing. Sustainable aquaculture is posed to meet this demand and is expanding globally, including farming of shellfish such as the Australian Redclaw Crayfish (Cherax quadricarinatus). Although environmental stressors alter animal physiology, their impact on food protein allergenicity remains poorly understood, particularly in shellfish, a leading cause of food-induced anaphylaxis. This study investigates how cultivating temperature affects shellfish allergen expression, with direct implications for allergic individuals. Redclaw were reared at either 17°C, 28°C, or 32°C. Protein extracts (raw and cooked) were generated, followed by SDS-PAGE and immunoblot analysis with clinically confirmed crustacean-allergic individuals (n = 19). IgE-binding proteins were identified by liquid-chromatography mass spectrometry (LC/MS), quantified, and compared across temperatures. Whole protein extracts were analysed by LC/MS to assess differential protein and gene ontology (GO) expression. Significant temperature-dependent changes were observed in the presence and abundance of allergenic proteins. IgE-binding intensity increased at 17°C and decreased at 32°C in raw and cooked extracts, indicating increasing allergenicity under cold-stress. At colder temperatures, allergens such as heat shock protein 70 (HSP70) and fatty acid-binding protein (FABP) were upregulated. Gene Ontology (GO) groups related to protein folding (HSP70) and metabolic/catabolic processes (triosephosphate isomerase (TPI), glyceraldehyde-3-phosphate dehydrogenase (GAPDH), enolase, and fructose-bisphosphate aldolase (FBA)) were also upregulated at 17°C. In contrast, GO expression profiles at 28°C and 32°C were similar. Major allergens tropomyosin (TM), myosin light chain (MLC), and troponin C (TnC) were un-altered by temperature changes. Environmental temperature can influence allergen profiles and clinical IgE-reactivity of shellfish. These novel findings highlight the importance of considering environmental and farming conditions when assessing allergen exposure risk, particularly in a changing climate. Further clinical and immunological studies are needed to validate findings and inform food safety risk assessments, labelling, and dietary guidance for shellfish-allergic individuals.
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