Correspondence

T-cell receptor-mediated cross-
reactivity to different allergens is
driven by recognition of homolo-
gous, phylogenetically conserved
epitopes

To the Editor:

I read with interest the exciting article from Westernberg et al,’
reporting that epitope conservation across allergen species is
the major determinant of immunogenicity and the driver of
polysensitization in allergic patients. The approach they followed
is largely embedded in the present era of “omics.” Here, I would
like to bring your attention to a previous “old school” study of
ours, which a decade ago produced somehow comparable and
complementary results.

We have been long interested in cross-reactivity of the
allergen-specific immune response at the T-cell level, on the
basis of in vivo evidence indicating that allergen-specific T cells
are recruited to target organs and expanded with specific and
nonspecific mechanisms.”® At one point, we evaluated the
T-cell repertoire of subjects allergic to grass and birch, and
studied their proliferation and T-cell receptor fingerprinting by
in vitro challenging T lymphocytes with either allergen. We
were able to identify grass T cells that “cross” proliferated to
birch allergens, and among them to profilin (Bet v 2), a highly
conserved panallergen.” This drove our attention to the immuno-
dominance of mostly conserved epitopes within this single
antigen. We found that CD4 Ty2 cell clones could be derived
from subjects allergic to grass plus birch, which promiscuously
recognized homologous regions on both Bet v 2 and on grass
profilin (Phl p 12). Notably, these regions were those with higher
homology among profilins, including those from allergen species
different from sensitizing ones. Data presented by Westernberg
et al' confirm and integrate ours, which pointed to the specific
role of panallergens in driving polysensitization. Phl p12 is high
scoring across pan-grass and pan-pollen analysis of peptide
conservation (Fig 1, panel A in reference 1), and could be among
the primary drivers of the T-cell response to homologous
allergens from different allergen sources. These could provide
new allergenic molecules to a preactivated microenvironment
and trigger intermolecular help sustaining the generation of IgE
to major (nonpanallergen) proteins.

The observation that sequence conservation is a predictor of
immunodominance was anticipated on a theoretical ground by

Landry’ in the case of lysozyme and HIV gpl120. Landry
suggested that this relationship may be a consequence of
conformationally labile antigen segments’ exclusion from MHC
binding by the proteolytic degradation preceding MHC loading
of peptides from the proteasome complex. In evolutionary terms,
this selective pattern of recognition may allow the immune system
to achieve protection against several different species of invaders
by individuals previously exposed to one of them. At the same
time, it may also be used by the invader to misdirect the response
away from newly occurred variant epitopes.®’ In the context of
the allergic response, in the absence of selective pressure, this
function would be only detrimental.

In the light of these data, generated with different metho-
dological approaches, immunodominance of homologous,
phylogenetically conserved regions of different antigens should
be considered the most plausible mechanism underlying epitope
spreading in the response to allergens, similarly to immunity
against infectious agents.
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