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A short report is given on the first find of the poorly known species Aphanodesmium gabretae.
This sporodochial anamorphic ascomycete was previously only known as an endophytic isolate from
a spruce needle. The newly obtained collection originated from bark of a living spruce twig. Both
specimens have an identical morphology, but comparison of their rDNA showed polymorphism.
Thanks to the GlobalFungi database, we have been able to demonstrate a contrasting geographical
distribution of the two genotypes differing in the rDNA cistron.
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Koukol O., Palice Z. (2025): Prvni nalez druhu Aphanodesmium gabretae (Heloti-

vy

ales, Leotiomycetes) na prirozeném substratu odhalil odliSné rozsiteni jeho dvou
genotypt. — Czech Mycol. 77(1): 101-108.

V kratké zpravé shrnujeme nalez malo znamého druhu Aphanodesmium gabretae, kKtery byl nale-
zen vibec poprvé v piirodé. Tento sporodochidlni anamorfni askomycet byl dosud znam pouze jako
endofyt z jednoho izolatu ze smrkové jehlice. Novy nédlez pochazi z borky Zivé smrkové vétvicky. Oba
vzorky maji identickou morfologii, ale vyznacuji se polymorfizmem v rDNA. Diky idajim z databaze
GlobalFungi se nam podarilo prokazat odlisné geografické rozsiieni obou zjisténych genotypu lisi-
cich se v cistronu rDNA.
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INTRODUCTION

Aphanodesmium gabretae (Koukol & Kolarova) Réblova & Hern.-Restr. was
described based on a single isolate obtained from a surface-sterilised green nee-
dle of Picea abies in Sumava Mts (Bohemian Forest), Czech Republic. The slowly
growing isolate was originally placed in the genus Bactrodesmium Cooke because
of the morphology of conidia typical of the genus (Koukol & Kolarova 2010).
Phylogenetic placement of the isolate at a basal position within the Helotiales
based on ITS and 28S rDNA sequences was different from the presumed position
of Bactrodesmium among Dothideomycetes (Funk & Shoemaker 1983). Réblova
et al. (2020) in their phylogeny confirmed that B. gabretae formed a separate lin-
eage in the Helotiales and combined the species into the newly established
monotypic genus Aphanodesmium Réblova & Hern.-Restr.

During a family walk along a stream in Sumava Mts, the second author col-
lected some lichen specimens for routine scientific documentation. One sample
from a less usual substrate for lichens — periodically flooded attached twigs (of
a young living spruce tree) near the water surface later revealed shiny dark
brown to black sporodochia of an anamorphic fungus on the bark. Based on its
morphology, the fungus was identified as Aphanodesmium gabretae. To our
knowledge, this is the first record of this fungal species in the field. The aim of
our study was to examine the collection of this rare fungus thoroughly to provide
further details about the morphology on natural substrate and occurrence data
using the GlobalFungi database.

MATERIAL AND METHODS

The specimen was collected in June 2024, in a mixed forest along a stream, partially formed by
a young Picea abies plantation and a spontaneously developed alder stand (Alnus incana) with in-
terspersed regenerating spruces (Fig. 1 A, B).

After collection, the specimen was air-dried at room temperature. A small part of the sample was
used for microscopic study. In the laboratory, individual conidia were picked with a sterile needle
and placed on agar plates with malt extract agar (MEA, Oxoid, UK) or potato carrot agar (PCA,
HiMedia, India) within five days after collection. Germinating conidia produced sterile white myce-
lium which was incubated at a temperature of 23-25 °C for several months until sporulation.
Sporulating cultures were deposited in the Culture Collection of Fungi (CCF, Prague, Czech Republic),
and voucher specimens were deposited in the Herbarium of the Charles University (PRC, Prague,
Czech Republic) and Herbarium of the Institute of Botany (PRA, Prtihonice, Czech Republic).

To verify the identification using molecular data, DNA was extracted from the mycelium, and two
markers were amplified: ITS1-5.8S-ITS2 and 28S regions of the ribosomal RNA gene (rDNA). Further,
the gene encoding the second largest subunit of RNA polymerase II (7pb2) was amplified using
primer set fRPB2-5F/fRPB2-7cR (Liu et al. 1999). Newly obtained sequences were deposited in
GenBank.
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To extend the presently known occurrence of A. gabretae, a search was made in the GlobalFungi
database, release 5.0 (Vétrovsky et al. 2020). Both sequence FN561756 obtained from the ex-type
strain and the newly obtained sequence were used. Using the software Seed v. 2.0 (Vétrovsky et al.
2018), only ITS2 regions were obtained. As they differed in one transition (see below), they were both
subjected to an ‘Exact hit’ search in the database.

RESULTS

Identification of the collection as Aphanodesmium gabretae based on its
morphology was confirmed by molecular data. The BLAST search performed
with the ITS and 28S sequences showed sequences FN561756 and FN561755 (both
originating from the ex-type strain of A. gabretae), respectively, as the best hits.
However, they were not identical, since the ITS1-5.85-ITS2 sequences differed in
three transitions and one deletion, and 28S in two deletions. The newly obtained
sequence of rpb2 showed the most closely related hit for an unpublished collec-
tion of Unguicularia unguiculata (HG326614) with a similarity of only 89%.

Our searches in the GlobalFungi database substantially differed for both the
sequence variants (Tab. 1), suggesting that each of them originates from a genotype
with different geographical distribution ranges. The genotype represented by the
holotype PRM 915691 was present in 17 samples, while that obtained in the pres-
ent study (PRC 10533) was present in seven samples, and both variants were
present in two samples. For both searches, GlobalFungi attributed the two se-
quence variants to the same species hypothesis (SH1428465.10FU, ‘Bactrodesmium
gabretae’).

With one exception (air captured on a montane grassland), all samples origi-
nated from temperate forests. All sites but one mentioned Picea in the metadata,
either as the ‘Dominant plant’ or ‘Other plant’. Geographically, 22 samples origi-
nated from Europe (Czech Republic, Austria, France, Germany), while two were
from Japan. Eleven samples from Sumava Mts from litter and soil confirmed the
occurrence of the species in this region.

Aphanodesmium gabretae (Koukol & Kolarova) Réblova & Hern.-Restr., Stud-
ies in Mycology 95: 442, 2020 Fig. 1
= Bactrodesmium gabretae Koukol & Kolarova, Nova Hedwigia 91(1-2): 244, 2010

Description on substrate. Colonies on natural substrate in the form of
sporodochia, circular, mostly single, rarely confluent, pulvinate when young,
later flattened, 100-270 pm in diam., superficial or protruding the upper bark
layer, composed of a dense mass of pale ochraceous vegetative hyphae covered
by dark brown to almost black, shiny conidia, sterile centre exposed when older
and conidia produced towards the margin. Conidiophores unbranched, septate,
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Fig. 1. Aphanodesmium gabretae (PRC 10533). A — collection site along Hucina stream. B — detail of
spruce twigs hanging above the water. C-D — colonies on bark. E-H — conidia. I — 6.5-week old colo-
nies on MEA. Bars = 250 pm (C-D), 20 pnm (E-H). Photos Z. Palice (A-B), O. Koukol (C-I).
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hyaline, (13)17-32(34) x 2.5-3.5 nm, terminated by a single conidiogenous cell.
Conidiogenous cells monoblastic, up to 8 pm long. Conidia ellipsoidal to obovoidal
or clavate, thick-walled, pale brown with mostly 2-3 transverse distosepta (one
of the septa sometimes oblique), 16.5-19.5(22) x 11-14 pm (mean length/width ratio
1.46). Basal cell hyaline, 3—-4 x 4-5 nm. Conidia detached rhexolytically.

Description in culture. Colonies on MEA irregular, compact, protrud-
ing, white to grey with patches of sporulating regions, reaching 11-15 mm in
diam. after 6 weeks.

Specimen examined

Czech Republic. South Bohemian Region, Sumava Mts, Prachatice District, Volary, Cerny
Kiiz, valley of Hucina stream, by bridge near confluence with Lesni potok stream, 48°51'11.3" N,
13°51'47.2" E, 740 m a.s.l, on living twig of young Picea abies, 16 June 2024, leg. Z. Palice, det.
Z. Palice & O. Koukol, ZP37234 (PRC 10533); ibid., ZP37223 (PRA 22691, ut Bacidina sp.). GenBank
accessions for PRC 10533: rDNA = PV798863, 1pb2 = PV775782.

DISCUSSION

Aphanodesmium gabretae is mentioned as a species distributed across Eu-
rope, but known from only two physical specimens from conifer-dominated for-
ests in the Sumava Mts, Czech Republic. Based on data from the GlobalFungi da-
tabase, its DNA has also been recorded in litter (Odriozola et al. 2021), soil
(Stursova et al. 2016), decomposing wood (Lepinay et al. 2021), and roots (Khokon
et al. 2021, Kohout et al. 2021). Most of the samples (14) originate from the Czech
Republic, followed by four samples from the Austrian Alps (Bhople et al. 2022).
Metadata associated with records in the GlobalFungi database shows occurrence
of A. gabretae at sites differing in vegetation, elevation and mean annual precipi-
tation. They share a pH lower than 6, mean annual temperature 2-9 °C and most
of them also presence of spruce, but its natural or introduced origin cannot be
distinguished (Tab. 1).

Numerous records from the GlobalFungi database indicate that A. gabretae is
more common than expected from only two collections obtained since its de-
scription. For such a fungal species with minute colonies, its occurrence may be
underestimated by simply being overlooked. On the other hand, it is possible that
A. gabretae only sporulates on woody parts of spruce, and only at sites directly
influenced by the presence of water or in places with long-term air humidity. The
twigs with the present collection (Fig. 1B) were hanging above the water level of
a stream, which may indicate a requirement for higher humidity.

The newly obtained collection of A. gabretae was found sporulating on the
surface of bark of a living spruce. Although some sporodochia protruded the
bark (Fig. 1D), no other symptoms suggest that this species is pathogenic.
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Our search in GenBank confirmed the teleomorphic species Unguicularia
unguiculata Hohn. as the most closely related taxon (Réblova et al. 2020). How-
ever, the low similarities of less than 90% in all studied markers may not be suffi-
cient to consider these two species even congeneric.

No phenotype difference was found when measurements from the present
collection were compared with those of the holotype (Koukol & Kolarova 2010).
On the natural substrate, A. gabretae produced distoseptate conidia almost identical
in shape, number of septa, and in size [16.5-19.5(22) x 11-14 pm vs 13-19(24) x
9-13.5 pm]. However, both the ex-type strain and the collection obtained in this
study differed in several nucleotides of the rDNA. Presumably, they represent
two genetically distinct populations of the same species, an explanation which is
supported by our searches with both variants of ITS2 rDNA in GlobalFungi.
Aphanodesmium gabretae forms two genotypes; one occurring in diverse types
of habitats and with a wide geographical distribution across four European coun-
tries and Japan, while the other is restricted to mountainous coniferous forests in
the Czech Republic (in which they may co-occur). An alternative explanation of
the polymorphism in the rDNA cistron is that it is intragenomic. Intragenomic
polymorphisms in the ITS region have been documented in members of the
Hypoxylaceae and various basidiomycetous and ascomycetous yeasts (Stadler et
al. 2020). Should the polymorphism at A. gabretae be intragenomic, both the I'TS2
variants would be present in all samples in the GlobalFungi database.

Our study shows that polymorphism in the ITS region may not only compli-
cate identification of closely related species (Réblova et al. 2020), but may pro-
vide further information on the life histories of a given genotype across data in
the GlobalFungi database.
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