Table S1. Growth rate (colony diameter in mm) and caspofungin paradoxical effect (Recovery Rate) quantification of 67 A.
fumgiatus isolates in the presence of 0, 0.125, 0.25, 0.5, 1, and 8 ug/ml caspofungin.
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17993925 | 6.5 6.4 3 32|24 25|15 1.6 1 3.8 3.7 0.504587156 | Current study SRR16287627
200-89320 | 6.2 6.3 | 3.2 31|21 23| 1.2 1.1 1 1138 3.9 0.542857143 | Current study SRR16287628
Al1163 | 6.8 6.7 | 3.5 35| 26 28 | 1.7 1.7 | 1.1 1.2 | 3.5 3.5 0.419642857 | Garcia-Rubio et al., 2018 SRR068950
Af293 6 6.1 | 3.3 32| 14 1.4 1 1.1 | 0.7 0.8 | 3.8 4 0.594339623 | http://lwww.westerdijkinstitute.nl/ SRR068952
AF72 | 3.2 3 1 1 1 0.9 | 0.5 0.6 | 0.5 05| 0.8 0.9 0.134615385 | Mosquera et al., 2002 SRR617721
Afs35 | 6.5 6.5 | 2.8 2.8 2 21|14 15|12 1.1 | 3.7 3.5 0.457943925 | Kang et al., 2020 DRR146814
Afu-AF10 8 7.9 3 3.1 2 1.8 | 1.3 12 1 0.9 1 1 0.007142857 | Chiba University, unpublished SRR334209
ATCC204305 8 8 3 31|23 23|15 1.4 1 1127 2.7 0.242857143 | Garcia-Rubio et al., 2018 SRR7418943
ATCC46645 8 81|32 3.1 2 21|15 15| 15 1.5 4 4 0.384615385 | Garcia-Rubio et al., 2018 SRR7418935
CEA10 | 85 8.5 3 29| 16 16 | 1.6 16 | 1.6 15| 4.4 4.5 0.417266187 | Fedorova et al., 2008 SRR7418934
CM2141 8 8 4 39| 27 2.7 | 1.9 1.8 | 1.1 1.1 4 4.1 0.427536232 | Garcia-Rubio et al., 2018 SRR7418947
CM237 8 8.1 4 4 |25 25| 1.7 16 | 1.5 1.4 3 3 0.234848485 | Garcia-Rubio et al., 2018 SRR7418942
CM3248 | 7.5 7.6 3 3119 19|13 1.4 1 1 1 1 0 | Garcia-Rubio et al., 2018 SRR7418945
CM5419 | 7.5 7.6 4 3.9 3 3|21 2115 16 | 4.2 4.3 0.45 | Garcia-Rubio et al., 2018 SRR7418944
CM5757 8 8| 3.8 38| 31 3 2 2125 2.4 4 4 0.333333333 | Garcia-Rubio et al., 2018 SRR7418949
CM6126 8 8 4 4135 35|25 26 | 1.5 1.6 | 4.3 4.2 0.418604651 | Garcia-Rubio et al., 2018 SRR7418937
CM6458 8 7.9 5 49 | 43 4.2 3 31|15 15 | 45 4.5 0.465116279 | Garcia-Rubio et al., 2018 SRR7418936
CM7510 8 81| 33 31|28 29 | 1.7 1.7 | 1.1 1138 3.9 0.402877698 | Garcia-Rubio et al., 2018 SRR7418939
CM7555 8 79 | 5.1 51| 48 47 | 34 35| 26 25 | 4.7 4.5 0.37962963 | Garcia-Rubio et al., 2018 SRR7418938
CNM-CM2495 | 7.5 75 | 3.2 31|15 1.5 1 1 1 1 1 1 0 | Garcia-Rubio et al., 2018 SRR7418930
CNM-CM2730 8 79 | 2.8 2.8 1 1 1 1 1 1 1 1 0 | Garcia-Rubio et al., 2018 SRR7418924
CNM-CM2733 | 7.5 75 | 3.2 32|13 1.4 1 1 1 1 1 1 0 | Garcia-Rubio et al., 2018 SRR7418923
CNM-CM3249 | 7.2 72|27 27 | 15 1.5 1 1 1 1 1 0.9 0 | Garcia-Rubio et al., 2018 SRR7418926
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*MM = minimal media, Caspo = caspofungin, growth values = colony diameter (mm)
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Figure S1. Growth of CPE+ (light gray) and CPE- (dark gray) isolates at varying
concentrations of caspofungin. Growth differences between CPE- and CPE+ isolates
only significantly differed at 8 ug/ml, where CPE+ grew faster. All other p-values > 0.05.
Error bars represent standard deviation. N = 41 CPE+ and N = 26 CPE-.



Figure S2. Phylogenetic network of the 67 A. fumigatus isolates inferred from
6,492 SNPs distributed across the genome. The neighbornet method was used to
construct the network with 1,000 bootstrap replicates. Colors represent the major
populations identified through PCA analysis (Figure 2).
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Figure S3. Observed versus expected frequencies of CPE+ and CPE-
isolates across populations A-D assuming a random distribution. Dark
blue and light blue represent observed and expected frequencies. A-D
represent the 4 A. fumigatus populations.
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Figure S4. Quantile-Quantile plots of observed (Y-axis) vs. expected (X-axis) p-values in the (A) 67-sample, (B) 56-
sample, and (C) 50-sample GWA analyses.
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Figure S5. Schematic of chromosome 3 region containing several SNPs significantly associated with CPE.
Arrows represent genes, with direction indication the direction of transcription. Lines with symbols represent the
location and type of SNPs associated with CPE. Gene symbol and functional descriptions (as provided by
FungiDB) are provided below each gene.
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Figure S6. Loss of CPE in AAfu3g13230 and AAfu4g07080 (AdscP). Ten thousand conidia
were inoculated in the center of GMM agar plates with 0, 0.125 or 4 pg/ml of caspofungin, and
incubated at 37°C for 72 hours. Colony diameters were measured after 72 hours. Experiments
were performed with three biological replicates per condition.
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Figure S7. Growth of Afu3g13230 (A) and dscP (B) wild-type and mutants. Ten thousand conidia were inoculated in
the center of GMM agar plates with 0, 0.125 or 4 ug/ml of caspofungin, and incubated at 37°C for 72 hours. AakuB-pyrG*
= the wild-type parental strain, AAfu3g13230 and AdscP = gene deletion mutants, and hspA-X = overexpression mutants.
The number after each mutant represents the independent transformant.
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Figure S8. AlphaFold2 model of 483 residue portion of Afu3g13230 containing two variants associated with
CPE. (A) AlphaFold2 metrics for protein model. Heatmap of predicted aligned error (PAE) for all residue pairs
reveals a closely packed domain (blue box) containing Leu501. Bottom: The per-residue confidence score (pLDDT)
for each residue reveals that the domain containing Leu501 comprises high confidence residues (pLDDT>80).
Inset: The AlphaFold2 model of Afu3g13230 with the domain containing Leu501 highlighted in blue. (B) Detail of the
structural domain identified in panel A. The position of Leu501 is highlighted with the sidechain is shown. (C)
Functional classification of the identified domain by DeepFRI along with the identified GO terms and scores.
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Figure S9. Expression (FPKM) in A. fumigatus CEA17 on minimal media with 0 ug/ml caspofungin (black bar) and 2
ug/ml caspofungin (gray bar) for genes associated with CPE and experimentally knocked out. RNA-seq data was
obtained from Valero et al. 2020. CSP_0 = 0 yM caspofungin and CSP_2 = 2 uM caspofungin.



