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Allergies in children and adults have increased, with studies
suggesting this may result from increased susceptibility due to
increased exposure to urban pollutants. Some pollutants affect
the immune system and modulate airway diseases such as
asthma by increasing the release of inflammatory mediators.
Furthermore, there is evidence that air pollution may interact
with airborne allergens such as pollens and fungal spores
enhancing the risk of atopic sensitisation and exacerbation of
symptoms in sensitised individuals.
Particulate matter (PM) is the principal component of indoor and
outdoor air pollution. Growing epidemiologic evidence suggests
that inhalation of airborne PM increases respiratory mortality and
morbidity and produces a range of adverse respiratory health
outcomes, and recent evidence suggests it may increase the
colonisation ability of some respiratory bacteria 1.
Ambient inhalable PM readily adhere to free airborne allergens
released by bioaerosols, potentially modulating their allergenicity.
PM can adhere to pollen grains making the cell wall more fragile
and liable to release the allergenic contents. Fine particles have
also been shown to enhance the production of specific IgE in mice
exposed to the sensitising pollen, and in atopic humans the
inflammatory response was shown to be greater-than-additive 2.
Little work has been carried out on airborne fungal spores
although gaseous air pollution has been shown to increase the
allergenicity of Aspergillus fumigatus 3. Many airborne fungi are
capable of causing disease by direct infection, toxicoses, or
allergy. Allergy to fungi is common in asthma, particularly among
individuals with severe asthma. Most fungi are unable to grow at
body temperature, however, thermotolerant fungi, such as
Aspergillus fumigatus, have the ability to act as both
aeroallergens and as colonisers of the airway and are associated
with poorer lung function 4, 5.
Hypothesis: PM can induce changes to the allergenic potency
and pathogenicity of respiratory fungi

Research plan:
This project will focus on fungi of potential importance in asthma
pathogenesis. You will look at the effects of black carbon, a major
component of air pollution particulate matter, on the growth and
allergenicity of the fungi themselves. Furthermore you will
investigate the impact of black carbon on the human
inflammatory response to the fungi. You will learn a wide range of
techniques in the disciplines of microbiology, mycology and
molecular biology including culture, ELISA, ex vivo models,
imaging and Real Time PCR.
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