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Human research participants
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Data exclusions
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Randomization
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Reporting for specific materials, systems and methods

Supplementary Data S2. Information on experimental data including metabolomics, radial growth and metabolic activity generated in this study are provided in
Supplementary Data S4. Information on metagenomics of cystic fibrosis samples generated in this study are provided in Supplementary Data S6 and S7. All shotgun
metagenomics of sputum from 40 cystic fibrosis patients are available at the European Nucleotide Archive (project ID PRJEB54014, https://www.ebi.ac.uk/ena/
browser/view/PRJEB54014). External microbiome datasets analyzed in this study were retrieved from the European Nucleotide Archive (project URLs: https://
www.ebi.ac.uk/ena/browser/view/PRJEB38221, https://www.ebi.ac.uk/ena/browser/view/PRJNA316588, https://www.ebi.ac.uk/ena/browser/view/PRJEB32062,
https://www.ebi.ac.uk/ena/browser/view/PRJEB28422, https://www.ebi.ac.uk/ena/browser/view/PRJNA376580). Source data are provided with this paper.

Our findings on cystic fibrosis apply to both sexes as samples from both were included in our study (15 females and 25
males). Sex was assigned based on self-reporting. Sex and further metadata are included in Supplementary Table S7.

All samples considered were from patients diagnosed with cystic fibrosis. The age characteristics of our patients at the time
of sample collection was mean = 23.59 years (standard deviation [SD] = 4.95) before A. fumigatus infection and mean = 24.16
years (SD = 5.12) after A. fumigatus infection. BMI was mean = 20.16 (SD = 2.82) before and mean = 19.99 (SD = 2.57) after A.
fumigatus infection.

All metadata per patient are available in the supplement of this manuscript (Supplementary Table S7).

Patients were treated according to the standard of care. The diagnosis of cystic fibrosis was verified by established diagnostic
criteria. Spontaneously expectorated sputum was collected during visits to the Cystic Fibrosis Center at the University
Hospital Heidelberg and frozen in liquid nitrogen on the day of visit. Sputum samples were collected from 40 cystic fibrosis
patients before and after they had positive A. fumigatus colonization. Samples were frozen within 24 hr after reception at the
microbiology department. The cohort for 80 total samples was 15 females and 25 males aged 23.6 ± 4.96 years (mean ±
standard deviation) before A. fumigatus colonization. Samples were taken during visits from patients without exacerbation or
intravenous antibiotic treatment in the previous 3 months.

This study was approved by the Ethics Committee of the University of Heidelberg and written informed consent was obtained
from all patients or their parents or legal guardians (S 370/2011).

Our study design for cystic fibrosis patients was unique in obtaining samples from patients before and after they had A. fumigatus infection
yielding a set of paired samples. Given the pilot nature of our study, no sample size calculation was performed for lung microbiome samples
before and after A. fumigatus infection of cystic fibrosis patients. However, all available samples (40 patients, 2x40 = 80 samples for before
and after A. fumigatus infection) were considered to allow for confidence in assignment of lung microbial species and maximum statistical
power with a paired test design.

Similarly or lower sized studies of the lung microbiome were used before and compared against in this study (Pust et al., 2020,
doi.org/10.1038/s41522-020-00171-7, 52 samples; Feigelman et al., 2017, doi.org/10.1186/s40168-017-0234-1, 17 samples; Dmitrijeva et al.,
2021, doi.org/10.1128/mBio.02863-20, 25 samples of 4 subjects).

No data were excluded.

All in vitro findings were based on 7-12 biological replicates. All replication attempts were successful.

Taxonomy assignments of the lung microbiomes were cross-checked and confirmed with two alternative tools.

Randomization was not necessary as grouping of cystic fibrosis samples was based on detection of A. fumigatus in culture.

Blinding was not necessary as grouping of cystic fibrosis samples was based on detection of A. fumigatus in culture.




