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Abstract
Shellfish allergy is one of the most prevalent food allergies worldwide, often leading to severe reactions and posing increasing challenges for seafood safety and consumer health. Although several crustacean allergens, including tropomyosin, are well characterized, data on other clinically relevant IgE-reactive proteins remain incomplete. The identification and molecular characterization of novel allergens are important for improving molecular diagnostics, allergen risk assessment, and understanding allergen composition in seafood products.
The blue swimmer crab (Portunus pelagicus), a widely consumed species in Australia and the Indo-Pacific region, was investigated for previously uncharacterized allergenic proteins. Using transcriptomic and proteomic approaches, two unreported allergens—sarcoplasmic calcium-binding protein (SCP) and troponin C (TnC) derived from different crab tissues—were identified, cloned, and expressed recombinantly in Escherichia coli. Protein purity and identity were confirmed by SDS-PAGE and mass spectrometry. IgE antibody reactivity was assessed by immunoblotting using sera from crustacean-allergic individuals to evaluate allergenic potential and possible consumer risk.
Both recombinant proteins demonstrated specific IgE binding, confirming their allergenic potential. SCP and TnC represent newly identified crab allergens with more than 85% amino acid sequence homology to known shrimp allergens, suggesting potential immunological cross-reactivity among crustacean species. Together, these molecules contribute to a more comprehensive panel of clinically and food safety–relevant crustacean allergens for future diagnostic and immunotherapeutic applications.
This study expands the repertoire of known crab allergens by identifying and characterizing SCP and TnC as novel IgE-binding proteins in P. pelagicus. The establishment of recombinant forms of these allergens provides valuable tools for improving the characterization and monitoring of allergenic proteins in seafood products and supports future studies related to seafood safety, food processing, and consumer protection.

