
Letter to the editor

Basic immunology, allergen prediction, and bioinformatics

In two recent papers, Brusic et al. reviewed

why and how bioinformatic methods could

help to classify allergens and to predict the

allergenicity of a given protein (1, 2). For

instance, amino acid sequence comparisons

are currently used during the allergenicity

assessment of newly expressed proteins in

bioengineered foods: any homology be-

tween the transgenic protein and known

allergens is regarded as a risk for potential

cross-reactivity and/or immunogenicity

(i.e. IgE synthesis) (3).

But, as stressed by Brusic et al., general

purpose molecular databases [e.g. SWISS-

PROT (4)] or specialized databases of

allergens are either incomplete or not suited

to perform such bioinformatic computa-

tions. In an effort to set up a comprehensive

�Reference Allergen Database�, Brusic et al.
thus merged and studied the sequences

retrieved from all public databases (2). No

less than 3051 different sequences were

finally kept in their file, a figure three times

larger than those found in other databases

devoted to allergens. Such a difference is

rather surprising. It results quite exclusively

from extra entries retrieved from Entrez

NCBI’s database (5). But Brusic’s query of

this database through the keywords

�(iso)allergen(s)� clearly gave many false hits

because these words often appears in anno-

tation fields (e.g. literature references).

For example, the same query found 3042

sequences in Entrez database on October

29, 2003, a figure compatible with Brusic’s

data compiled 2 years before (2423 se-

quences). But 1463 out of these 3042

sequences did not correspond to allergens:

167 human or mouse proteins involved in

immunology but not allergens, 172 proteins

from lab-only species (Arabidopsis, Ca-

enorhabditis, zebrafish), and 1124 unpro-

ven IgE-reactive sequences either ill-defined

(89) or present in Entrez as US patent data

(1035, among them 82% had less than 40

amino acids). After treating redundancy

among the 1579 sequences left, a final score

of only 1052 different sequences was found

(see Fig. 1), a result in line with the data

stored in Allergome, today the most care-

fully updated allergen database (6).

The gap between bioinformatics and

immunology is also underlined by a mis-

take in the allergic cascade depicted in

Brusic’s Fig. 1 (1): sensitization is not

primed by molecular fragments such as

B-cell epitopes. B-cell and even T-cell

epitopes are only second-hand actors and

cannot explain why a protein is sensed as

an allergen by antigen presenting cells

(APCs). That no characteristic sequence

for a B- or a T-epitope has been found so

far is not surprising because APCs must

detect whole molecules before cutting them

into pieces. Thus recognizing an allergen

depends on certain properties of the whole,

genuine protein, these clues being lost in

T-cell epitopes. And recent studies in

invertebrates and plants have shown that

similar mechanisms are involved through-

out evolution to sense danger: a panel of

receptors [e.g. Toll-like (7)] are responsible

for detecting some characteristic molecular

patterns, often made of hybrid components

(peptide, lipid, ionic, and/or carbohydrate

moieties). This composite nature of many

immunogenic patterns probably limits our

ability to predict a sensitization risk with

bioinformatic tools studying peptide back-

bones only.
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Figure 1. Number of allergen sequences as a function of protein length (source: NCBI
Entrez database as of Oct 29, 2003): some allergens (eg. Bet v 1) or molecular families
have been studied in great excess compared to others.
Panel A: non-redundant sequences (n=1052). Not shown: 14 sequences longer than 700
amino acids.
Panel B: redundant sequences (n=527).
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