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Titre du projet : Antisense oligonucleotides technology for inhibiting mast cell degranulation to treat allergic asthma
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

Allergies (i.e. asthma, atopic dermatitis, food allergy, urticaria and anaphylaxis) have increased steadily since several
decades in developed countries now affecting one person in three and constitute a major health problem. This epidemic
explosion is the result of an interplay between a genetic predisposition in the population and a growing imbalance between
the immune system and the altered environment in a modern hygienic society. This drives a Th2 response involving various
immune effector cells that promote the formation of specific IgE antibodies to otherwise harmless allergens. Allergic
diseases are then driven by activation of mast cells (MCs) which are hematopoietic granulocytes residing in most tissues of
the body. IgE-dependent activation of MCs occurs through the high-affinity IgE receptor (FceRl). Cross-linking of FceRI by
allergen-IgE complexes triggers a complex signaling cascade resulting in secretory granules release, which orchestrate
inflammation.

Beside drug development of small molecules and monoclonal antibodies, the antisense oligonucleotide (ASO) strategy is
a rapidly growing innovative therapeutic approach that aims to selectively modulate gene expression. ASOs are short
chemically modified oligonucleotides that can base-pair RNA and activate the RNaseH1 leading to the selective cleavage of
the targeted RNA. Although all approved ASOs are for treating rare diseases, antisense technology has advanced and are
now evaluated to the benefice of a wide range of common diseases.

We propose a novel therapeutic strategy for allergic diseases using ASO technology to selectively silence MC-specific genes
critical to their function. By leveraging local delivery methods (e.g., aerosolized ASOs for asthma), this approach enables
precise inhibition of MC activation while minimizing systemic exposure. This strategy offers a truly innovative route to the
development of MC-specific treatments for allergic diseases, addressing a major unmet need in the field of allergy therapy.
The overall goal of the M2 project is to evaluate the efficacy of ASO therapy in a house dust mite-induced allergic asthma
model that closely recapitulates the pathophysiology of human asthma. The impact of ASO treatment will be assessed
under both prophylactic and therapeutic conditions using this model.
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