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Abstract
Food allergy is a pathological immune response to food that has been increasing globally, posing a critical food safety concern. Shellfish is one of the nine major food sources of allergenic proteins (allergens). We previously demonstrated that shellfish origin and temperature-driven environmental changes influence allergen diversity, suggesting that climate change alters allergen profiles and affects allergy outcomes. This study aimed to enhance seafood safety and shellfish allergy diagnosis by (i) systematically evaluating the impact of protein extraction buffer composition on allergen detection and quantification in protein extracts of the two most widely consumed shellfish species, black tiger prawn (BTP, Penaeus monodon) and white leg prawn (WLP, Litopenaeus vannamei), and (ii) comparing allergen profiles between the two species. To address the limitations of standard protocols, proteins were extracted from raw and boiled muscle tissues using four buffer systems: urea-based, sodium dodecyl sulphate (SDS)-based, SDS with reducing agent, and phosphate-buffered saline (PBS), the most commonly used buffer in allergy research. Protein profiles were assessed by SDS-PAGE and immunoblotting, followed by identification and quantification using label-free liquid chromatography-tandem mass spectrometry. Allergenicity of proteins was predicted using AllerCatPro and further evaluated using sera from individuals with clinically confirmed shellfish allergy. Relative and differential allergen abundances were determined using intensity-based absolute quantification (iBAQ%) and label-free quantification (LFQ), respectively. Extraction buffer composition and tissue condition significantly affected allergen diversity and relative abundance. While PBS extraction yielded the highest total relative allergen abundance (~84-95%), it showed limited allergen diversity and poor recovery of key allergens, such as tropomyosin from raw tissues and arginine kinase from boiled tissues. In contrast, urea- and SDS-based extracts enabled broader allergen detection, with urea-based extracts from boiled tissues providing the most favourable conditions for immunoassay-based allergen detection. Distinct species-specific differences in allergen profiles were observed, with nine unique allergen isoforms in BTP and seven in WLP, potentially contributing to species-specific allergic responses. Through an integrated proteomics workflow, this study highlights the combined impact of species variation and protein extraction on shellfish allergen detection, providing a foundation for improved diagnosis, standardized workflows, and more effective management of shellfish allergy through enhanced food safety assessments. 
