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To the Editor,
Shellfish allergy, particularly to shrimp, is a significant cause of 
food-induced anaphylaxis, affecting about 3% of adults and 1.3% 
of children worldwide; and up to 7.7% in the Asia Pacific region 
[1]. This allergy is typically lifelong, with up to 90% of affected 
individuals retaining their sensitivity into adulthood [1]. The 
allergens responsible for shellfish allergies are proteins such as 
tropomyosin, arginine kinase, myosin light chain, sarcoplasmic 
calcium-binding protein, hemocyanin, and others [2]. Shrimps, 
particularly the Black Tiger (Penaeus monodon; PM), Brown 
(Penaeus aztecus; PA), and Vannamei (Litopenaeus/Penaeus 
vannamei; PV), are common sources of crustacean allergens 
in globally consumed species. Despite diagnostic and ther-
apeutic advancements, many studies focus on the general 
cross-reactivity of shellfish allergens, with fewer investigating 
species-specific IgE-binding patterns [3, 4]. This study explores 
these patterns in subjects from Australia (AU) and the United 
States (US) to improve diagnostics and treatments for shrimp 
allergies.

Three shrimp species, PM (frozen), PA (powder), and PV (fro-
zen), were processed to extract proteins, either raw or heated 
(boiling for 10 min) to simulate cooking. The proteins were 
analyzed for their IgE-binding capacity using immunoblotting 
(Figures  S1, S2) and mass spectrometry (Table  S1) to identify 
which specific allergens were recognized in shrimp-allergic in-
dividuals, providing insights into how different shrimp species 
trigger allergic reactions in diverse populations.

This study included 30 shellfish-allergic subjects from both 
Australia and the United States, who gave written informed 
consent, with ethics approval (H4313/H6829). (Table  S2) Both 
groups exhibited typical allergic symptoms after shrimp con-
sumption, with the AU cohort having a higher prevalence of 
asthma, allergic rhinitis, and atopic dermatitis. PM and PV are 
highly consumed in Australia, while PA is in the United States 
but not available in Australia. The study found significant dif-
ferences in the IgE-binding profiles of the three shrimp species. 
For raw PM shrimp, all AU subjects showed IgE binding to the 
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FIGURE 1    |     Legend on next page.
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FIGURE 1    |    Heatmap using densitometric analysis (A, B) and calculated frequency (C) of in vitro sIgE binding to tropomyosin (TM), sarcoplasmic 
calcium-binding protein (SCP), myosin light chain 2 (MLC), and hemocyanin (HC) from raw extracts of Black Tiger shrimp, Brown shrimp, and Vannamei 
shrimp, using sera from Australian (AU, green) and American (US, pink) shellfish-allergic cohort. Numbers 1–15 correspond to patients in each cohort.

FIGURE 2    |     Legend on next page.
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35-38 kDa protein, identified as tropomyosin, in contrast to US 
subjects. PA produced a similar binding profile to PM in the AU 
cohort, but more frequent binding to the 75 kDa protein, identi-
fied as hemocyanin. The US subjects exhibited the most consis-
tent binding to PV allergens, with binding to tropomyosin and 
hemocyanin prevalent in many subjects. (Figure 1).

Heating shrimp proteins reduced, as expected, the overall num-
ber of IgE-binding proteins, particularly in the AU cohort, which 
showed increased binding to sarcoplasmic calcium-binding pro-
tein (SCP) and myosin light chain (MLC) after heating, com-
pared to raw extracts. For the US cohort, there was less variation 
in binding between raw and heated extracts. (Figure 2).

Inhibition assays in a subset of patients using purified recom-
binant allergens from PV (tropomyosin, SCP, and MLC) re-
vealed that tropomyosin could block IgE binding to the major 
35–38 kDa band in PM shrimp, but SCP and MLC only partially 
inhibited binding to their respective bands and species-specific 
reactivity (Figure S3).

This study reveals variability in IgE-binding profiles to dif-
ferent shrimp species among shellfish-allergic subjects from 
Australia and the United States. Tropomyosin, being the major 
allergen, was consistently recognized by all subjects, though its 
IgE-binding pattern varied slightly between species. This vari-
ability is possibly attributed to different isoforms or epitopes of 
tropomyosin, particularly in PA and PV [5]. Hemocyanin, SCP, 
and MLC showed significant cross-species variations in their 
IgE-binding profiles, which different isoforms or molecular 
structures could explain [6, 7]. Interestingly, we observed IgE 
sensitization to shrimp allergens that the cohort had likely never 
encountered. Specifically, AU subjects were sensitized to hemo-
cyanin allergen from PA but not from shrimps they usually con-
sume. This evidence confirms the importance of tropomyosin, 
while also highlighting the necessity of considering additional 
allergens critical for the development of more precise diagnostic 
tools and targeted immunotherapy for shrimp allergies.

These results suggest that personalized shrimp allergy diagnos-
tics, with focus on key allergens (tropomyosin, hemocyanin, SCP, 
and MLC), while considering their heat stability in both raw and 
cooked shrimp, could enhance diagnosis and treatment. This 
study highlights species-specific IgE-binding patterns and indi-
vidual variability, underscoring the need for further research on 
allergen isoforms to develop globally relevant crustacean immu-
notherapy and ultimately optimize patient outcomes.
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