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Tropomyosin is no accurate marker allergen for diagnosis of 
shrimp allergy in Central Europe

To the Editor,
Crustacea shrimp is a frequent cause of food allergy with symptoms 
ranging from mild oral reactions to severe anaphylaxis. Shrimp con-
tains the single major allergen tropomyosin (TM), which is also pre-
sent in several invertebrates, for example, house dust mites (HDM). 
In fact, shrimp allergy has initially been considered to result from 
IgE-cross-reactivity following sensitization to Der p 10, the TM 
from Dermatophagoides pteronissimus. Because TM-specific IgE was 
found to be a good predictor of shrimp allergy in HDM-allergic in-
dividuals,1  singleplex assays with shrimp TM found their way into 
serological routine diagnosis. However, evidence accumulated that 
additional allergens cause shrimp allergy and cross-reactivity with 
HDM, such as arginine kinase (AK), myosin light chain (MLC), sar-
coplasmic calcium-binding protein (SCBP), hemocyanin (HC), triose-
phosphatase-isomerase (TPI), and troponin C (TC).2 Here, samples 
from 79 individuals who experienced allergic reactions to shrimps and 
displayed shrimp-specific IgE in ImmunoCAP (Table S1) were tested 
after approval by the ethics committee of the Medical University of 
Vienna (EK 1344/2018) and informed consent for IgE reactivity to 
recombinant allergens from Penaeus monodon and Crangon crangon 
in the newly developed Allergy Explorer-ALEX 2® and by immuno-
blotting to proteins extracted from Litopenaeus vannamei, a species 
frequently consumed in Austria, for example, as “cocktail shrimps” 
(for details see Appendix S1). The macroarray revealed that 42% of 
the patients displayed IgE to Pen m 1 (TM, 19% exclusively), 20% to 
Pen m 2 (AK, 3.7% exclusively), 10% to Pen m 3 (MLC, 2.5% exclu-
sively), and 11% to Cra c 6 (TC), and matched IgE-profiles determined 
by immunoblotting (Figure 1 and Table S2). Thus, TM represented 
no major allergen in this cohort. Notably, 30% of the patients recog-
nized Pen m 4 and 16% showed exclusive IgE reactivity to this SCBP 
with confirmed clinical relevance.3 Therefore, we consider Pen m 4 
as important as Pen m 1 for the diagnosis of shrimp allergy in Central 
Europe. This conclusion is in line with previous studies.3-5

In accordance with a strong association of shrimp and HDM al-
lergy found by others,6 75% of our patients were sensitized to HDM 
among who 54% reacted with Pen m 1, 27% with Pen m 2, 17% with 
Pen m 4, 14% with Cra c 6, and 10% with Pen m 3 (Table S2). Thus, 
Pen m 1 was the major allergen but no sole diagnostic marker of 
shrimp allergy as previously reported for Italian HDM-allergic pa-
tients.6 We found no correlation of IgE levels specific for extracts 
from shrimp and HDM (R = .238, p = .072) and for HDM and Pen m 
1 (R = .149, p = .216). Nevertheless, IgE levels for Pen m 1 and Der p 
10 (R = .985, p < .001) and Pen m 2 and Der p 20 (R = .771, p < .001) 
correlated significantly. To confirm that additional allergens are 
required for an accurate serological diagnosis, we calculated the 
diagnostic sensitivity of Pen m 1 in combination with the other al-
lergens (Table  1). All recombinant allergens together achieved a 
sensitivity of 68%. We expect that the inclusion of hemocyanin and 
ubiquitin might enhance this value as 10% and 9% of the patients 
recognized the corresponding proteins of 70 and 5–7 kDa, respec-
tively, in the immunoblot (Figure 1). Hemocyanin was proposed to 
be relevant in the cross-reactivity of shrimps and mites and is mainly 
contained in the cephalothorax, but may be found in the abdominal 
muscle. As we employed shrimps without cephalothorax for extract 
preparation, our results underestimate the frequency of hemocy-
anin recognition.

The molecular diagnosis approaches combined here further con-
firm how variate the IgE recognition of shrimp allergens can be, in-
dependently of whether patients are sensitized to HDM or not. This 
study shall raise awareness that TM is no accurate sole marker aller-
gen for the serological diagnosis of shrimp allergy in HDM-sensitized 
patients.
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F I G U R E  1 IgE-­profiling of 79 shrimp-­allergic individuals. IgE reactivity to Litopenaeus vannamei extract in immunoblot is shown in the 
upper panel. IgE reactivity to chip-spotted allergens is represented as dark boxes in the lower panel; BC, buffer control, NC, non-allergic 
control; kDa, kilo Dalton; detailed methodological information is provided in the online supplement
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TA B L E  1 IgE recognition of recombinant shrimp allergens of 59 
HDM-sensitized patients (%)

Pen m 1 54.2

Pen m 1 + Cra c 6 55.9

Pen m 1 + Pen m 3 57.6

Pen m 1 + Pen m 4 59.3

Pen m 1 + Pen m 3 + Pen m 4 59.3

Pen m 1 + Pen m 3 + Cra c 6 59.3

Pen m 1 + Pen m 4 + Cra c 6 61.0

Pen m 1 + Pen m 2 62.7

Pen m 1 + Pen m 2 + Cra c 6 62.7

Pen m 1 + Pen m 2 + Pen m 4 64.4

Pen m 1 + Pen m 2 + Pen m 4 + Cra c 6 64.4

Pen m 1 + Pen m 3 + Pen m 4 + Cra c 6 64.4

Pen m 1 + Pen m 2 + Pen m 3 66.1

Pen m 1 + Pen m 2 + Pen m 3 + Cra c 6 66.1

Pen m 1 + Pen m 2 + Pen m 3 + Pen m 4 67.8

Pen m 1 + Pen m 2 + Pen m 3 + Pen m 4 + Cra c 6 67.8
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