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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

Abbreviations: AU:, Australia; HC:, Hemocyanin; MLC:, myosin light chain-2; PA:, Penaeus aztecus/Brown shrimp; PM:, Penaeus monodon/Black tiger shrimp; PV:,
Penaeus vannamei/Vannamei shrimp; SCP:, sarcoplasmic calcium-binding protein; TM:, Tropomyosin; US:, United States of America.
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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
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FIGURE2 | Heatmap using densitometric analysis (A, B) and calculated frequency (C) of in vitro sIgE binding to tropomyosin (TM), sarcoplasmic
calcium-binding protein (SCP), and myosin light chain 2 (MLC) from heated/cooked 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.

35-38kDa 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 75kDa 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
35-38kDa 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.

Author Contributions

S.K. collected the data, performed analysis, and wrote the manuscript.
S.A. contributed analysis tools, performed the analysis, and wrote the
manuscript. S.B. contributed data and analysis tools. K.S.T. collected

the data. B.B.S. contributed analysis tools. S.H. collected the data. S.H.
performed the analysis. D.H. contributed data. C.M.D. conceived and
designed the analysis, collected the data, and wrote the manuscript.
A.L.L. conceived, designed, and performed the analysis and wrote the
manuscript. All authors reviewed the manuscript.

Acknowledgements

S.K. was a holder of a full-time PhD scholarship from the NHMRC
Centre for Food and Allergy Research and James Cook University,
Australia. The study was financially supported by an NHMRC grant
(APP1086656) to A.L.L. and funding from the National Institute of
Allergy and Infectious Diseases (1R34A157948-01). Open access pub-
lishing facilitated by James Cook University, as part of the Wiley - James
Cook University agreement via the Council of Australian University
Librarians.

Conflicts of Interest

The authors have no disclosures related to this manuscript. S.A. receives
funding from NIH NIAID and DBV Technologies for contracted work
outside of the submitted project; S.A. acknowledges consulting fees
with DBV Technologies. C.M.D. receives research grant support from
the NIH NIAID (U01 AI126614, U54 AI17804), DBV Technologies,
Regeneron Pharmaceuticals, Takeda Pharmaceuticals, and Novartis.
The other authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influ-
ence the work reported in this paper.

Data Availability Statement

The data that supports the findings of this study are available in the
Supporting Information of this article.

Shaymaviswanathan Karnaneedi
Sara Anvari

Shea Brunner

Karen S. Tuano

Brenda Bin Su

Saachi Hira

Sahel Heidari

Diamond Hira

Carla M. Davis

Andreas L. Lopata

References

1. C. M. Davis, R. S. Gupta, O. N. Aktas, V. Diaz, S. D. Kamath, and A.
L. Lopata, “Clinical Management of Seafood Allergy,” Journal of Allergy
and Clinical Immunology: In Practice 8, no. 1 (2020): 37-44.

2.T. Ruethers, A. C. Taki, E. B. Johnston, et al., “Seafood Allergy: A
Comprehensive Review of Fish and Shellfish Allergens,” Molecular
Immunology 100 (2018): 28-57.

3.S. Anvari, S. Brunner, K. S. Tuano, et al.,, “Similar IgE Binding
Patterns in Gulf of Mexico and Southeast Asian Shrimp Species in US
Shrimp Allergic Patients,” Allergy 77, no. 9 (2022): 2825-2829.

4.C.Y. Y. Wai, N. Y. H. Leung, A. S. Y. Leung, et al., “Comprehending
the Allergen Repertoire of Shrimp for Precision Molecular Diagnosis of
Shrimp Allergy,” Allergy 77, no. 10 (2022): 3041-3051.

2912

Allergy, 2025

95UB017 SUOWIWOD SA 1D 3 deot[dde aup Ag peusenob a.e sajole YO 9Sn JO So|ni o AkeuqiT8UIIUQ A8]1/M UO (SUONIPUOD-pUe-SWBlW0o" A3 1M Arelq1jeuljuo//SAny) SUORIPUOD Pue SWS 1 81 88S "[920z/S0/70] uo AkeidiTauljuo A(IM ‘AISIBAIUN Y000 sewer A Z999T ' |Ie/TTTT'OT/I0P/W0 A8 i Ale.q iUl uoy/Sdny Wwolj pepeo|umod ‘0T ‘SZ0Z ‘S66686ET



5.S.Karnaneedi, R. Huerlimann, E. B. Johnston, et al., “Novel Allergen
Discovery Through Comprehensive De Novo Transcriptomic Analyses
of Five Shrimp Species,” International Journal of Molecular Sciences 22,
no. 1(2021).

6. M. Pascal, G. Grishina, A. C. Yang, et al., “Molecular Diagnosis of
Shrimp Allergy: Efficiency of Several Allergens to Predict Clinical
Reactivity,” Journal of Allergy and Clinical Immunology: In Practice 3,
no. 4 (2015): 521, €510-529.

7.0. Mendoza-Porras, S. Kamath, J. O. Harris, et al., “Resolving
Hemocyanin Isoform Complexity in Haemolymph of Black Tiger
Shrimp Penaeus Monodon - Implications in Aquaculture, Medicine and
Food Safety,” Journal of Proteomics 218 (2020): 103689.

Supporting Information

Additional supporting information can be found online in the
Supporting Information section.

2913

95UB017 SUOWIWOD SA 1D 3 deot[dde aup Ag peusenob a.e sajole YO 9Sn JO So|ni o AkeuqiT8UIIUQ A8]1/M UO (SUONIPUOD-pUe-SWBlW0o" A3 1M Arelq1jeuljuo//SAny) SUORIPUOD Pue SWS 1 81 88S "[920z/S0/70] uo AkeidiTauljuo A(IM ‘AISIBAIUN Y000 sewer A Z999T ' |Ie/TTTT'OT/I0P/W0 A8 i Ale.q iUl uoy/Sdny Wwolj pepeo|umod ‘0T ‘SZ0Z ‘S66686ET



	Shrimp Allergy—Distinct Allergen Sensitization Profiles Between Intercontinental Cohorts
	Author Contributions
	Acknowledgements
	Conflicts of Interest
	Data Availability Statement
	References


