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Extraction and quantification of tropomyosin
in selected samples of shellfish
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Food allergies affect up to 10% of the general population and represent an important health problem in the field of
food safety in industrialized countries. Hence, developing reliable, specific, and sensitive methods for detecting and
quantifying allergens in food products is of high importance. Shellfish have been recognized as one of the eight
most common sources of allergens, with tropomyosin (TPM) being considered a major heat-stable allergen, having
a highly conserved amino acid sequence among different shellfish species. Allergenicity of TPM may change during
food processing, such as cooking. The objective of this study was to develop an enzyme-linked immunosorbent
assay (ELISA) for the detection and quantification of shellfish tropomyosin in food samples.

Two different extraction buffers - phosphate-buffered saline (PBS) and PBS containing 1 M sodium-chloride
(PBSN), were compared for their ability to recover proteins from pre-cooked frozen Mediterranean mussel (Mytilus
galloprovincialis) and fresh frozen razor mud shrimp (Solenocera melantho). The samples were additionally cooked
according to the manufacturer's instruction and analyzed as such. The protein content was quantified using Bradford
protein assay, and the protein components of soluble extracts were profiled using SDS-PAGE. TPM presence was
confirmed using Western blot. Sandwich ELISA was developed using a monoclonal anti-TPM antibody as a capture
antibody, while polyclonal anti-TPM antibody served as a detection antibody and was coupled to the biotinylated
secondary antibody and streptavidin-alkaline phosphatase conjugate. Tropomyosin was quantified using highly
purified natural shrimp tropomyosin as standard.

The profile of extracted proteins was changed when using PBSN instead of PBS. A higher concentration of proteins
was recovered from raw shrimp using PBSN instead of PBS. At the same time, the type of extraction buffer did not
affect protein recovery either from heated shrimp or pre-cooked/heated mussels. Significantly fewer proteins were
extracted from cooked shrimp sample compared to the raw shrimp, while cooking showed no effect on the extraction
of proteins from mussels. Cooking did not affect TPM recognition in Western blot. TPM was quantified in shrimp
samples in sandwich ELISA. However, developed ELISA could not quantify mussel's TPM, indicating that this
approach may distinguish mussels and shrimp TPM.
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Fig. 1. Quantification of tropomyosin using sandwich ELISA.
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