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L E T T E R

Chicken meat allergy in children: Complex sensitization profiles 
with newly described allergen candidates

To the Editor,
Chicken meat allergy (ChMA) has an estimated incidence of 0.6%–
5%.1 Symptoms range from mild oral syndrome to systemic reac-
tions. Individual sensitization profiles remain poorly understood. 
The objective was to exhaustively and individually explore the clini-
cal parameters (Table 1) and the IgE repertoire of five children (P1 
to P5, 6–12 years old) with primary ChMA, without egg allergy, in 
order to compare clinical and IgE sensitization profiles. IgE reper-
toires were evaluated using multi-allergen chip (ALEX2©), dotline 
immunoassay on selected purified proteins, allergomic analysis, 
that is, two-dimensional (2D) gel electrophoresis of cooked chicken 
breast meat extract followed by IgE immunoblot (Figure  1A; 
Figure S1) and identification of allergens by liquid chromatography 
(LC) and mass spectrometry (MS) (see Methods in Data S1). Patients 
developed ChMA as the result of a break in tolerance. The skin prick 
test (SPT) and oral food challenge (OFC) were positive using chicken 
breast meat, poached and grilled. As depicted in 1D and 2D western 
blots (WB) (Figure  1D; Figure  S1), profile complexity was low for 
P1 and P2, high for P4 and P5, and intermediate for P3. Proteins 
present in 30 excised gel spots matching 2D IgE-reactivities were 
identified by LC/MS/MS analysis (Figure  S1). Out of 95 different 
proteins identified, 25 were considered to be the most relevant al-
lergen candidates (Figure  1B) (see explanations in Data  S1). Nine 
proteins corresponded to known allergens. Gal d 3, an allergen of 
mainly, but not only, egg white, is restricted to P2 and P3 and hemo-
globin to P4 and P5. Gal d 7, 9, 10 and triose phosphate isomerase 
are potential allergens for P2, P3, P4 and P5. Gal d 5, also described 
in egg and chicken meat, is recognized by P5 only and Gal d tro-
pomyosin by P4 only. Gal d 7 was found for all patients in WB and 
also in a dot/line immunoassay (Figure 1C), in agreement with its 
major characteristic.2 IgE reactivity to parvalbumin, not explored in 
2D WB because the protein is not present in chicken breast,3 was 

shown to be recognized by five patients by the dot/line immunoas-
say. Ten chicken candidate allergens already described as allergens 
in other animal sources (fish, crustaceans, cattle, worms, mites, and 
insects) were identified, such as troponin and cofilin-2, candidate 
allergens for all five patients. Patients P3 and P4 are allergic to 
other fowl (turkey and duck) and P3 is allergic to tuna fish, likely 
because of reported IgE cross-reactivities between known allergen 
families such as parvalbumin or myosin light chain,2–5 but also other 
uncharacterized allergens. Some of these, mainly muscle proteins, 
are proposed as candidate allergens. As these proteins are part of 
large protein complexes, they might be processed together lead-
ing to a joint/synergistic Th2 sensitization. The ALEX2© multiplex 
assay (Table 1) detected reactivities to fish parvalbumin, probably 
as a consequence of IgE cross-reactivity not systematically related 
to allergy-induced symptoms. Finally, six additional putative IgE re-
active proteins, not reported in animal food allergies, were found 
and some of them, like ATP synthase, malate dehydrogenase, and 
phosphoglycerate kinase, include allergens in plants and molds ex-
hibiting more than 50% sequence identity with chicken orthologs. 
Chicken allergens with potential cross-reactivity with fish or crusta-
cean are mentioned in Figure 1B either because they were reported 
cross-reactive in literature1,6 or because they share more than 60% 
sequence identity (Uniprot Blast and Align). Allergens and patient 
overlaps are represented in a Venn diagram (Figure S2) and location 
of candidate allergens is shown on 1D WB (Figure 1D).

In conclusion, the allergomic study, performed with the sera 
from five ChMA children, showed highly diversified sensitization 
profiles with no correlation with clinical severity evaluated by symp-
toms, SPT, sIgE, OFC results, and potential cross-reactivities. The 25 
candidate allergens pointed out pave the way for the identification 
of additional clinically relevant allergens as an approach to patient 
endotyping and stratification.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
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F I G U R E  1  (A) Silver-stained 2D gel electrophoresis of chicken meat extract. IgE immunoreactivity is represented by ellipses. Red ellipses: 
proteins recognized by at least two patients. Yellow ellipses: proteins recognized by one patient. (B) Candidate allergens. IgE reactivity 
was semi-quantitatively evaluated according to the intensity of the immunoenzymatic signal. Reactivity: White: no; Yellow: poor; Orange: 
moderate; Red: high. (C) Dot/line immunoassay against purified proteins (D) Location of described and potential allergens in 1D analysis. 
Chicken meat allergens: red: known; blue: other animal sources, black: not yet described. Four red boxes (I, II, II, and IV) delineate 4 IgE 
reactivity areas.
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