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Asthma is a common global disease causing considerable morbidity
and significant avoidable mortality. Allergy to thermotolerant,
airway colonising, filamentous fungi such as Aspergillus fumigatus is
associated with severe asthma and lung damage, particularly fixed
airflow obstruction and bronchiectasis (1,2). However not all
asthmatics who are sensitised to A. fumigatus develop these
complications of asthma for reasons that are not clear. A.
fumigatus is found in the normal airway and it is possible, as cross
reactivity between fungi is common, that allergy to A. fumigatus is a
surrogate for another fungal species with a more direct pathogenic
role. We have used high throughput sequencing (HTS) to
characterise the fungal airway microbiome, revealing fungi which
could be involved in asthma pathogenesis. Little is known about the
allergens produced by these fungi.

We hypothesise that the risk of lung damage from fungal airway
colonisation in asthma is related to the precise allergenic proteins to
which a person is IgE sensitised. We therefore aim to characterise
the allergens derived from fungi identified through our HTS analysis
as being potentially involved in asthma pathogenesis. Specific
objectives include:

1) Development of techniques to detect novel fungal allergens.

2) Full characterisation of allergens from fungal species of
interest identified by culture and HTS.

3) Production of recombinant forms of the allergens and
development of an ELISA to detect specific IgE against them.

4) Determination of the frequency of sensitisation to the
allergens in asthma.

5) Correlation of the presence of specific IgE to these allergens
with relevant clinical outcomes.

Research plan




This project will focus on fungi identified from our HTS work as
being of potential importance in asthma pathogenesis. You will
study a number of these fungi; identifying IgE binding proteins using
western blotting and developing techniques to fully characterise
these allergens. This will involve the use of patient serum derived
IgE bound to magnetic beads to immunoprecipitate IgE binding
proteins from specific fungi. These proteins will be characterised by
mass spectrometry. Recombinant proteins will be obtained by
standard cDNA cloning techniques and their identity as allergens
confirmed using western blotting. ELISAs will be developed to help
determine their clinical relevance. Using the ELISAs you will
determine the percentage of asthmatics IgE sensitised to these
allergens and relate sensitisation to clinical outcomes, in particular,
lung function and bronchiectasis.

You will learn a wide range of techniques in the disciplines of
protein biochemistry, molecular biology and mycology.
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