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Phylum Ascomycota Basidiomycota Chytridiomycota
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other
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Supplementary Fig. 1 Composition of the top 20 most abundant fungal communities in toenail 

scrapings on taxonomic levels Phylum to Species. Samples are depicted in cohort grouping of confirmed 

case- and healthy control samples. Within those groups the samples were arranged based on the 

abundance of genus Trichophyton in order to visualize the found subdivision in the case group. 
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Aspergillaceae
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Acremonium

Aspergillus

Aureobasidium
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Cladophialophora

Cladosporium
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other
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Species

Acremonium_persicinum_SH1513361.08FU

Bulleromyces_albus_SH1574527.08FU

Cladophialophora_sp_SH1648681.08FU

Cladosporium_sphaerospermum_SH1744613.08FU

Cyberlindnera_jadinii_SH1524098.08FU

Dissoconium_eucalypti_SH1930245.08FU

Entylomatales_sp_SH1516875.08FU

Fusicolla_aquaeductuum_SH1546339.08FU

Neoascochyta_graminicola_SH1920701.08FU

other

Pseudopithomyces_rosae_SH1525448.08FU

Pyrenochaetopsis_pratorum_SH1574082.08FU

Ramularia_unterseheri_SH1750410.08FU

Rhizophydiales_sp_SH1242147.08FU

Russulales_sp_SH1646407.08FU

Schizopora_paradoxa_SH1517812.08FU

Tremellodendropsidales_sp_SH157155 2

Trichophyton_rubrum_SH1560826.08FU

unidentified

Verrucocladosporium_dirinae_SH15727



 
 

Supplementary Fig. 2 Proportion of classified (blue) and unclassified (orange) entities for each 

taxonomic level. Below Phylum level, the number of unmapped reads increases strongly. This results 

in a blurring of communal composition with taxonomic level, e.g., more than half of the species could 

not be assigned. 
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Supplementary Fig. 3 Identification of the genus Trichophyton as main driver for differences in the 

disease group. The heatmap in panel (A) shows the relative abundance of Trichophyton across all 

confirmed onychomycosis cases (blue refers to no/low Trichophyton and red to high abundance; 

intermediate abundance is colored by yellow). The optimal number of cuts in the tree was estimated 

using gap-statistics (1,000 bootstraps, maximum number of clusters set to 20). Panel (B) shows the 

relative abundance of Trichophyton after stratifying the cases into groups of low (orange) and high 

(violet) Trichophyton abundance. The dashed line indicates 15% of Trichophyton abundance. The 

model estimates for the HTA group are shown for the linear model (C) and the Bayesian model approach 

(D) whiskers denote the 95% interval of outer probabilities for the uncertainty intervals and the box the 

50% interval of inner probabilities. (E) The mean decreases in Gini coefficient for all genera with a 

mean decrease above 0.3 from the Random forest classifier. 

 

 



 
Supplementary Fig. 4 ITS2 sequencing as a diagnostic tool evaluated by the performance of a Random 

forest classifier in distinguishing the three distinct subsets in the cohort. The following groups were 

identified: healthy controls (blue), LTA case group (orange) and the HTA sub-group of cases (purple). 

We employed a training and test procedure to evaluate the classifiers performance in a bootstrap 

approach, based on reclassification on 1,000 randomly selected training sets with proportion of 70/30 

training to test set size. The input-features are comprised of covariate information (Sex, Pets, Age), 

PCR-based diagnostics and the OTU abundances. We estimated the mean and standard deviation of the 

classifiers’ performances, which were quantified via the area under the curve (AUC) statistics. To that 

end we computed the receiver operator curve (ROC), i.e., true positive rate in relation to false positive 

rate, and calculated the area under the curve (AUC). The AUC can take values in the interval I= [0,1] 

indicating the probability of correct classification, i.e., an AUC of 0.5 signifies a 50% chance of correct 

classification. Thus, a biomarker for medical use would require a value close to 1. The classification 

based on OTUs outperformed the other features with an average probability of 91.27% of correct 

classification. 

 

Covariates & OTUs All Features

Covariates Covariates & PCRs

0.25

0.50

0.75

1.00

0.25

0.50

0.75

1.00

A
U

C


