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Rock-inhabiting fungi harbour species-rich, poorly differentiated, extremophilic taxa of poly-

phyletic origin. Their closest relatives are often well-known species from various biotopes

with significant pathogenic potential. Speleothems represent a unique rock-dwelling habi-

tat, whose mycobiota are largely unexplored. Isolation of fungi from speleothem biofilm cov-

ering bare granite walls in the KungstraÈdg�nrdenmetro station in Stockholm yielded axenic

cultures of two distinct black yeast morphotypes. Phylogenetic analyses of DNA sequences

from six nuclear loci, ITS, nuc18S and nuc28S rDNA, rpb1, rpb2 and ��-tubulin, support

their placement in the Chaetothyriales (Ascomycota). They are described as a new genus

Bacillicladium with the type species B. lobatum, and a new species Bradymyces graniticola.

Bacillicladium is distantly related to the known five chaetothyrialean families and is unique

in the Chaetothyriales by variable morphology showing hyphal, meristematic and yeast-like

growth in vitro. The nearest relatives of Bacillicladium are recruited among fungi isolated

from cardboard-like construction material produced by arboricolous non-attine ants. Their

sister relationship is weakly supported by the Maximum likelihood analysis, but strongly

supported by Bayesian inference. The genus Bradymyces is placed amidst members of the

Trichomeriaceae and is ecologically undefined; it includes an opportunistic animal patho-

gen while two other species inhabit rock surfaces. ITS rDNA sequences of three species

accepted in Bradymyces and other undescribed species and environmental samples were

subjected to phylogenetic analysis and in-depth comparative analysis of ITS1 and ITS2

secondary structures in order to study their intraspecific variability. Compensatory base
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change criterion in the ITS2 secondary structure supported delimitation of species in Brady-

myces, which manifest a limited number of phenotypic features useful for species recogni-

tion. The role of fungi in the speleothem biofilm and relationships of Bacillicladium and

Bradymyces with other members of the Chaetothyriales are discussed.
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Fig 1. An overview map of the KungstraÈdg�nrden metro station in Stockho lm. X marks the sample location.
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Fig 2. The KungstraÈdg�nrden metro station in Stockholm. Overview of the granite wall covered in fungal biofilm. Colorations represent wet and dry
biofilm or mineral precipitates. Arrow indicates wall with wet biofilm and sample location. Bar = 1 m.
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Fig 3. Phylogen etic analysis of the nucITS-n uc28S-��-tub ulin sequences of the Chaetoth yriales. Branch support in nodes � 70%
maximum likelihood bootstrap support (ML BS) and � 0.90 Bayesian posterior probability (PP) are indicated above or below branches.
The asterisk (�) indicates nodes with 100% ML BS/1.0 PP. Taxa written in bold represent taxonomic novelties. T = ex-type.

doi:10.1371/journal.pone.0163396.g003
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Fig 4. Phylogen etic analysis of the combine d nuc18S -nuc28S-rpb 1-rpb2 sequences of the Chaetothy riomycetidae . Details as
in Fig 3.

doi:10.1371/journal.pone.0163396.g004
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Fig 5. Phylogen etic analysis of the ITS rDNA sequence s of Bradymyc es spp. Groups of taxa with no CBC among them are labelled as
CBC clades indicated by colour blocks. The non-CBCs and hCBCs substitutions identified in ITS1 and ITS2 2D structure are colour-coded as
shown in the legend in the frame; respective internodes are labelled with them. The first base pair in the legend always refers to B.
oncorhynchi. Details as in Fig 3.

doi:10.1371/journal.pone.0163396.g005
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