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Abstract: The aim of the project is to investigate a selected number of human immune cell culture systems for their potential to discriminate between allergenic (IgE- producing) and non-allergenic genetically modified proteins. The cell types have been selected on the basis that each may be critically important in controlling whether the immune response progresses in a direction that leads to allergy. A panel of recombinant enzymes (RE), of defined allergenicity in vivo, will be studied for effects on the following central cell types: Dendritic cells/Inter- digitating dendritic cells, B lymphocytes, T lymphocytes, mast cells and endo- thelial cells. Readouts will include allergen-specific IgE, cytokine and surface marker expression, and transcription factor induction.

Objectives: The overall objective of this project is to exploit recent advances in immunology to develop tests that are predictive of allergic reactions in humans. The specific scientific objectives are to examine the panel of RE on the following:

- Cytokine, surface marker, and gene expression by human dendritic cells

- Cytokine, surface marker, and gene expression by human T cells

- Cytokine, surface marker, and gene expression by human B cells

- Mediator release and cytokine expression by mast cells and epithelial cells

- Antibody synthesis, particularly IgE, by human B cells co-cultured with either DC or memory T cells

- Signalling pathways, especially transcription factor activation

- Antibody responses, including IgE, in experimental rats

- Antibody responses, including IgE in human subjects, specifically high risk factory workers
Description of the work: An important and very basic question in immunology is the process by which antibody production by B cells switches from IgG antibody (that is important in host defence) to IgE antibody that is involved in allergic reactions. Great progress has been made in recent years in understanding this isotype switching, and partners involved in the present project have been at the forefront of this work. 

The project is divided into work packages to meet the scientific objectives, the first four of which address particular cell types and their activation and regulation by allergens, using a panel of recombinant enzymes (RE) as model. The fifth WP involves animal and clinical reference studies on the allergenicity of the selected range of RE, including novel mutants of defined primary structure and enzyme activity.

WP1: Dendritic cells in antigen presentation and control of B cell and IgE synthesis

WP2: In vitro modeling of T cell-B cell interactions and B cell IgE antibody production

WP3: T cells in control of B cell IgE production 

WP4: Mast cells and epithelial cells as early cells in allergy 

WP5: Allergenicity of RE in the rat model and clinical data and provision of recombinant enzymes to WP1-4.

Input to WP1-4: Signaling and transcription factors in immune cells 

In each WP 1-4 an important component is studies of signaling, specifically induction of the transcription factors NFkB, AP-1, NFAT and STAT-6 that are implicated in regulation of cytokine gene expression. Transcription factors are important also in regulation of antibody isotype switching in B lymphocytes.

Milestone/Deliverables: 
- To relate the primary & 3-D structure, as well as the enzyme activity and substrate specificity, of all RE to their activity in each biological system

- To relate activity of the RE in each of the in vitro systems to their allergenicity in vivo in the animal model and in humans

- To evaluate each of the in vitro test systems as a predictive test of the allergenicity of recombinant proteins

- To establish the most appropriate readout from the in vitro biological systems
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