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The Application of Cytokine Genes in Gene Therapy of Allergic Asthma
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The frequency of allergic diseases such as asthma and allergic rhinitis has increased rapidly during the past decade. Allergic asthma is characterized
by airway hyperresponsiveness(AHR) to specific and nonspecific stimuli with elevated serum IgE levels and eosinophilic inflammation. Thus far, a
broad range of therapeutic strategies is now under development. Although the topical glucocorticoids are now considered the cornerstone of therapy

in the management of allergic diseases, many patients continue treatment with glucocorticoids despite the onset of serious adverse effects and poor



clinical response. Immunotherapy, the intradermal injection of small but gradually increasing amounts of allergen, has been used as an effective
treatment for allergic diseases. However, injection of allergen involves the risk of induction of mild and sometimes severe anaphylactic reactions.
Allergic asthma is thought to be regulated by Th2 cells, thus inhibiting Th2 response or developing Thl cells is a promising mode of
intervention.IL-12 is a heterodimeric cytokine, which strongly promotes the differentiation of naive CD4+ T cells to the type-1 Thl phenotype and
suppresses the expression of Th2 cytokines. Preliminary data have demonstrated that IL-12 is a good candidate for the cytokine treatment of allergic
diseases. In mice with ovalbumin-induced asthma, the local administration of IL-12-expressing adenovirus (Ad-IL-12) into the lungs significantly
prevented the development of AHR, abrogated airway eosinophilia, and inhibited type-2 cytokine production. Recently, a novel cytokine, IL-27, is
discovered and drives rapid clonal expansion of mouse naive T cells. It also strongly synergizes with IL-12 to trigger [IFN-gamma production of
naive CD4+ T cells. Thus, these immunoregulatory properties of IL-27 will lead to its therapeutic use in allergic asthma. In general, the aims of our
study are as follow: First year: Construction of recombinant IL-27-expressing adenovirus (Ad-IL-27) and investigation the biological effects of
recombinant IL-27 in vitro. Second year: Combination of Ad-IL-12 and Ad-IL-27 will be used to apply the DNA vaccine or gene therapy in a murine
asthma model in vivo. In summary, our project might shed light further understanding the regulatory mechanisms and designing immunotherapy for

atopic diseases.



