
What is Aspergillus fumigatus?

• Aspergillus fumigatus is a fungus that plays an important role in the environment as a decomposer, recycling nutrients from decaying plant matter into the soil.

• It is found in the air and soil all around the world and it estimated we breathe in several hundred A. fumigatus spores every day.

• If the spores are not cleared by our natural lung defenses they can establish and grow in the lungs, resulting in aspergillosis.

• In immunocompromised individuals the immune system may fail to prevent spores from entering the bloodstream via the lungs resulting in a life-threatening disease

called invasive aspergillosis (IA).

• Treatment of aspergillosis relies predominately on four medical azole drugs. Increasingly infections are being reported that are non-responsive to treatment due to

A.fumigatus having developed resistance to these azole drugs. Resistant infections are harder to treat resulting in worse patient outcomes.

• Resistance may develop directly as a result of patient treatment with medical azoles or via environmental exposure of A.fumigatus to agricultural fungicides containing

azoles with a similar structure. Azole resistance is most commonly caused by mutations in one particular gene (cyp51A) or its promoter region.

• What proportion of airborne A.fumigatus spores in the UK are azole-resistant? What are the cyp51A mutations responsible? Why and how do these mutations occur?

Citizen science air sampling

The citizen science project Science Solstice asked volunteers across

the UK to collect air samples from their home and workplace on four

dates between June 2018 and March 2019. A. fumigatus colonies

were cultured from these samples and tested for susceptibility to

tebuconazole, the third most sprayed azole fungicide in the UK [1].
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Culturing airborne A. fumigatus

All sampling dates experienced remarkably high response rates:

The proportion of colonies resistant to tebuconazole at each sampling

date were:

3.6% (42 of 1,152 colonies) - summer solstice 2018

6.1% (26 of 429 colonies) - autumn equinox 2018

3.1% (15 of 477 colonies) - winter solstice 2018

9.1% (28 of 308 colonies) - spring equinox 2019

The next step is to sequence the cyp51A gene and its promoter

region in these resistant isolates to identify the mutations responsible

for azole resistance.

Citizen scientists monitor for airborne drug-resistant 

Aspergillus fumigatus spores at their homes and 

workplaces across the UK

No. of participants No. of air samplers returned No. of colonies grown

summer solstice 2018 365 712 1152

autumn equinox 2018 205 398 429

winter solstice 2018 166 321 477

spring equinox 2019 242 465 308

Total: 978 1896 2366
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This map shows the location of air

samples collected on summer solstice

2018. Blue circles represent air samples

that did not grow any colonies, and green

circles represent those that did.

Conclusions

Citizen science projects

are an engaging way to

collect large numbers of

environmental samples

that are geographically

widespread. The results

show that ~5% of the

Aspergillus fumigatus

spores that we inhale

every day are likely to be

azole-resistant, which

constitutes a considerable

risk to the increasing

population of individuals

who are susceptible to

aspergillosis.
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