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IL-12 expression on allergen-laden VNP enhances their Th1 priming activity and
reduces Th2 responses in a humanized preclinical model of mugwort allergy
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Abstract text
Text: Encapsulation of allergens inside of Virus-like nanoparticles (allergen-laden, AL-VNP) leads to allergen-specific activation of tolerogenic T cells in the
absence of sensitization, a feature which may be further improved by decoration of AL-VNP with Th1-priming cytokines.
N-terminal fusion of the major mugwort pollen allergen Art v 1 to the viral matrix protein MoMLV-MAp15 was used for the loading of VNP and to shield the
allergen, while C-terminal fusion of single-chain (p35::p40) mIL-12 to the minimal CD16b GPI-anchor was applied to allow surface decoration of VNP with this
cytokine. A humanized mouse model of mugwort pollen allergy was used to investigate the immunomodulatory capacities of such VNP in vitro and in vivo.
Notably, allergen-expressing IL-12  AL-VNP significantly increased IFN-g, moderately increased IL-10, but reduced IL-4, IL-5, IL-13 and IL-17A production and
cellular proliferation of allergen-specific splenocytes. Incubation of naïve allergen-specific T cells with IL-12  AL-VNP and bone marrow-derived dendritic
cells (BMDC) differentiated them into IFN-g CD4  Th1 cells, comparable to classical Th1 polarization (IL-2, IL-12, anti-IL-4), whose phenotype remained
stable after secondary allergen stimulation. In contrast, co-incubation of IL-12  AL-VNP with Th2-differentiated cells diverted them from IL-13 production
and strongly inhibited the further expansion of allergen-specific IL-13  Th2 cells. In vivo, prophylactic treatment with IL-12+ AL-VNP followed by bona fide
allergen challenge via the airways reduced the expansion of IL-4  and IL-13  CD4  T cells compared to treatment with control AL-VNP decorated with a
constitutively inactive form of IL-12.
In summary, IL-12 decoration of AL-VNP enhances their Th1-priming potential, leading to reduced Th2 expansion in vitro and may thus prove useful for the
treatment of allergies in the future.
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