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Abstract

Helvellosebacina sclerotica sp. nov. was found in Yunnan Province, China, which is described here as a new species based on
the morphological characteristics and molecular evidence. It is characterized by the resupinate basidiomata, smooth hymenial
surface, a monomitic hyphal system with septate generative hyphae, and broadly ellipsoid to ellipsoid, smooth basidiospores
(11-15 x 5.5-8.0 um). Phylogenetic analyses of the combined internal transcribed spacer (ITS) and large subunit ribosomal
RNA (nrLSU) sequence dataset confirmed that the new species belongs to Helvellosebacina. The phylogenetic tree inferred
from ITS sequences showed that Helvellosebacina sclerotica was recovered as a sister group to H. granulate. Detailed
descriptions, illustrations, and phylogenetic analyses of one new species are provided.
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Introduction

Fungi are one of the most diverse and ecologically important groups of organisms on Earth (Martin & Tan 2025).
About 155,000 species of fungi have been described, and possibly millions more remain to be named (Hibbett et al.
2025).

The genus Helvellosebacina (Sebacinaceae, Sebacinales) was established by Oberwinkler ef al. (2014), with
H. concrescens (Schwein.) Oberw. as the type species, and this species is characterized by resupinate to upright
merulioid-helvelloid, gelatinous, granular basidiomata, a monomitic hyphal system with septate generative hyphae,
and longitudinally septate basidia (Oberwinkler et al. 2014, Dong et al. 2025b). Members of this genus typically occur
either solitarily or in groups in deciduous forests, where they form associations with diverse plant hosts (Sesli 2021).
The genus is widely distributed in Asia, Europe, North America, and South America (Dong et al. 2025b). According to
the MycoBank database and Index Fungorum (Accessed on 25 April 2026), the genus Helvellosebacina has 6 specific
names. With the advancement of molecular techniques, DNA-based phylogenetic analysis has become a powerful
tool for resolving taxonomic ambiguities and the diversity of Sebacinaceae (Oberwinkler et al. 2014, Sesli 2021).
Previously, taxonomic studies on Sebacinaceae have utilized phylogenetic approaches, but they lacked comprehensive
sampling or included environmental sequences without taxonomic annotation (Moyersoen & Weill 2014, Oberwinkler
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et al. 2014). Recently, the study has emphasized the use of additional protein-coding markers, which provide improved
species resolution and broad taxonomic coverage in Sebacinaceae (Suh et al. 2026).

The aim of this study is to explore the diversity and phylogeny of wood-inhabiting fungi in China. During our
investigations into the diversity of wood-inhabiting fungi in China, two specimens morphologically resembling
Helvellosebacina were collected in Yunnan Province. To clarify the placement and relationships of the two specimens,
we conducted a phylogenetic and taxonomic study of the genus Helvellosebacina based on ITS and ITS+nrLSU
sequences, assigning them to the genus Helvellosebacina. Therefore, the new species Helvellosebacina sclerotica, is
proposed, based on the morphological characteristics and phylogenetic analyses.

Materials and methods

Sample collection and herbarium specimen preparation

The fresh basidiomata were collected from fallen branches of Pinus in Zhaotong of Yunnan Province, P.R. China. The
samples were photographed in situ, and fresh macroscopic details, as well as other important collection information,
were recorded (Zhang et al. 2024, Zhou et al. 2024, Qu et al. 2022, Rathnayaka et al. 2025). The photographs were
captured with a Nikon D7100. All the photos were focus stacked using Helicon Focus software. Macroscopic details
were recorded and transported to a field station, where the basidiomata were dried on an electronic food dryer at 40
°C (Dong et al. 2025a). Once dried, the specimens were placed in a labeled envelope and then put in zip-lock plastic
bags (Dong et al. 2024). The dried specimens were deposited in the herbarium of the Southwest Forestry University
(SWFC), Kunming, Yunnan Province, P.R. China. The MycoBank number was registered in the MycoBank database
(http://www.mycobank.org).

Morphological studies

The macro-morphological descriptions were based on field notes and photos captured in the field and lab. Petersen
(1996) was followed in the use of color terminology. The micro-morphological data were obtained from dried
specimens observed under a light microscope at 1000x oil immersion (Dong et al. 2024). Sections mounted in 5%
KOH and 2% phloxine B (C,H,Br,C Na,O,), and other reagents were also used, including Cotton Blue and Melzer’s
reagent to observe micro-morphology following Wang et al. (2026). To show the variation in spore sizes, 5% of
measurements were excluded from each end of the range and shown in parentheses. At least thirty basidiospores
from each specimen were measured. Stalks were excluded from basidia measurements, and the hilar appendage was
excluded from basidiospore measurements. The following abbreviations are used: KOH = 5% potassium hydroxide
water solution, CB— = acyanophilous, IKI- = both inamyloid and non-dextrinoid, L = mean spore length (arithmetic
average for all spores), W = mean spore width (arithmetic average for all spores), Q = variation in the L/W ratios
between the specimens studied, Q_ represented the average Q of basidiospores measured + standard deviation, and n
= a/b (number of spores (a) measured from given number (b) of specimens).

Molecular procedures and phylogenetic analyses

The CTAB rapid plant genome extraction kit-DN14 (Aidlab Biotechnologies Co., Ltd., Beijing, China) was used to
obtain genomic DNA from the dried specimens according to the manufacturer’s instructions. The nuclear ITS region
was amplified with primer pair ITS5 and ITS4 primers (White et al. 1990). The nuclear nrLSU region was amplified
with primer pair LROR and LR7 (Vilgalys & Hester 1990, Rehner & Samuels 1994).

The PCR procedure for ITS was as follows: initial denaturation at 95 °C for 3 min, followed by 35 cycles of
denaturation at 94 °C for 40 s, annealing at 58 °C for 45 s, extension at 72 °C for 1 min, and a final extension at 72 °C
for 10 min. The PCR protocol for nrLSU was as follows: initial denaturation at 94 °C for 1 min, followed by 35 cycles
at 94 °C for 30 s, 48 °C for 1 min, and 72 °C for 1.5 min, and a final extension of 72 °C for 10 min (Chen & Zhao 2020,
Guan & Zhao 2023). The PCR products were purified and sequenced at Kunming Tsingke Biological Technology
Limited Company (Yunnan Province, P.R. China). The newly generated sequences were deposited in NCBI GenBank
(Table 1).

Phylogenetic analyses followed the methods in Dissanayake et al. (2020). Newly generated sequence data were
initially subjected to a BLAST search in NCBI to obtain the most probable closely related taxa in the GenBank (http://
blast.ncbi.nlm.nih.gov/). Sequence data were retrieved from GenBank based on recent publications (https://www.ncbi.
nlm.nih.gov/nuccore/).
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TABLE 1. A list of species, specimens, and GenBank accession numbers of sequences used in this study. Accession numbers

of all sequences generated in this study are in bold, and — refers to the data unavailability.

Species Name Sample No. GenBank Accession No. Country References

ITS nrLSU
Chaetospermum MFLUCCI12-0536 KF516968 KF516974 France Tangthirasunun et al.
artocarpi (2014)
Chaetospermum MFLUCCI12-0318 KF516964 KF516970 France Tangthirasunun et al.
camelliae (2014)
Chaetospermum MFLUCCI12-0433 KF516965 KF516971 France Tangthirasunun et al.
camelliae (2014)
Chaetospermum Soil F52 PQ552916 - India Unpublished
chaetosporum
Chaetospermum CBS:154.59 KJ710461 KJ710439 Switzerland Crous et al. (2014)
chaetosporum
Ditangium altaicum LE 231836 MHS836338 - Russia Malysheva et al. (2019)
Ditangium cerasi TUB 0(2020)3 KF061265 KF061265 Germany Oberwinkler et al. (2014)
Ditangium cerasi TUB 0(2020)2 KF061264 KF061264 Germany Oberwinkler et al. (2014)
Ditangium LE 303419 MH836337 - Russia Malysheva et al. (2019)
incarnatum
Ditangium LE 206311 MHZ836336 - Russia Malysheva et al. (2019)
incarnatum
GlobuliSebacina RIB794 AY509550 AY509550 Canada Wells et al. (2004)
rolleyi
GlobuliSebacina R.Kirschner Wu 3653 - KY304488 China Wells et al. (2004)
chenii
Helvellosebacina CLZhao 20782 PX436028 PX956475 China Present study
chrysalidodoma
Helvellosebacina CLZhao 20792 PX436029 PX956476 China Present study
chrysalidodoma
Helvellosebacina SFC (2023)0908-01 PV399946 PV399908 Republic of Korea ~ Suh et al. (2026)
chrysalidodoma
Helvellosebacina SFC (2023)1006-06 PV399956 PV399918 Republic of Korea  Suh et al. (2026)
chrysalidodoma
Helvellosebacina TUB 019706 JQ665516 JQ665516 Germany Riess et al. (2013)
concrescens
Helvellosebacina Dai 20449 PQ877259 PQ877258 China Dong et al. (2025b)
filicata
Helvellosebacina SeqID 44 OR482700 OR482700 China Dong et al. (2025b)
filicata
Helvellosebacina KATOF.4080 MT302587 MT302588 Turkey Sesli (2021)
granulata
Helvellosebacina KATO F.4080 MT302587 MT302588 Turkey Sesli (2021)
granulata
Helvellosebacina TUB 019983 KF000415 KF000415 Germany Oberwinkler ez al. (2014)
helvelloides
Helvellosebacina TUB 019984 KF000416 KF000416 Germany Oberwinkler et al. (2014)
helvelloides
Helvellosebacina TUB 019983 KF000415 KF000415 Germany Oberwinkler ef al. (2014)
helvelloides
Helvellosebacina TUB 019984 KF000416 KF000416 Germany Oberwinkler ez al. (2014)
helvelloides
Helvellosebacina SFC (2023)1005-04 PV399955 PV399917 Republic of Korea ~ Suh et al. (2026)
koreana
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TABLE 1. (Continued)

Species Name Sample No. GenBank Accession No. Country References

ITS nrLSU
Helvellosebacina SFC (2023)1028-04 PV399957 PV399919 Republic of Korea  Suh ez al. (2026)
koreana
Helvellosebacina SFC (2023)1005-04 PV399955 PV399917 Republic of Korea ~ Suh et al. (2026)
koreana
Helvellosebacina SFC (2023)1028-04 PV399957 PV399919 Republic of Korea  Suh ez al. (2026)
koreana
Helvellosebacina CLZhao 20885 PX436025 - China Present study
sclerotica
Helvellosebacina CLZhao 20859 PX436024 - China Present study
sclerotica
Helvellosebacina TUB 020021 KF000449 KF000449 Germany Oberwinkler ez al. (2014)
sp.
Helvellosebacina TUB 020028 KF000456 KF000456 Germany Oberwinkler et al. (2014)
sp.
Helvellosebacina TUB 020021 KF000449 KF000449 Germany Oberwinkler ez al. (2014)
sp.
Helvellosebacina TUB 020028 KF000456 KF000456 Germany Oberwinkler et al. (2014)
sp.
Sebacina Dai 25793 PQ877260 - China Dong et al. (2025b)
aciculicola
Sebacina Seq ID43 OR482699 OR482699 China Dong et al. (2025b)
aciculicola
Sebacina SFC (2023)0704-04 PV399930 PV399892 Republic of Korea  Suh et al. (2026)
caducifoliicola
Sebacina SFC (2023)0704-05 PV399931 PV399893 Republic of Korea ~ Suh et al. (2026)
caducifoliicola
Sebacina SFC (2023)0817-41 PV399940 PV399902 Republic of Korea  Suh ez al. (2026)
caducifoliicola
Sebacina SFC (2023)0817-45 PV399942 PV399904 Republic of Korea ~ Suh et al. (2026)
caducifoliicola
Sebacina c&ida TUB 020330 KF061277 KF061277 USA Oberwinkler ez al. (2014)
Sebacina c&ida TUB 020331 KF061278 KF061278 USA Oberwinkler et al. (2014)
Sebacina confusa 437 KP783467 - Russia Unpublished
Sebacina crystallina  NIBRFG 0000504700  PV399921 PV399884 Republic of Korea ~ Suh et al. (2026)
Sebacina crystallina  SFC (2019)0919-11 PV399927 PV399890 Republic of Korea  Suh et al. (2026)
Sebacina crystallina  SFC (2023)0729-09 PV399934 PV399896 Republic of Korea ~ Suh et al. (2026)
Sebacina cystidiata  TUB 020024 KF000452 KF000452 Germany Oberwinkler et al. (2014)
Sebacina cystidiata  TUB 020025 KF000453 KF000453 Germany Oberwinkler et al. (2014)
Sebacina dimitica TUB 019987 KF061271 KF061271 Austria Oberwinkler et al. (2014)
Sebacina dimitica TUB 019988 KF061272 KF061272 Austria Oberwinkler ez al. (2014)
Sebacina epigaea TUB 019979 KF000411 KF000411 Austria Oberwinkler ef al. (2014)
Sebacina epigaea TUB 020003 KF000432 KF000432 Austria Oberwinkler ez al. (2014)
Sebacina TUB 020035 KF000463 KF000463 Germany Oberwinkler et al. (2014)
flagelliformis
Sebacina TUB 020036 KF000464 KF000464 Germany Oberwinkler ez al. (2014)
Sflagelliformis
Sebacina incarnata  SFC (2020)0821-21 PV399928 PV399891 Republic of Korea  Suh et al. (2026)
Sebacina incarnata  SFC (2020)0821-26 PV399929 — Republic of Korea  Suh et al. (2026)
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TABLE 1. (Continued)

Species Name Sample No. GenBank Accession No. Country References
ITS nrLSU

Sebacina incrustans TUB 019991 KF000420 KF000420 Austria Oberwinkler et al. (2014)

Sebacina incrustans  TUB 020018 KF000446 KF000446 Austria Oberwinkler et al. (2014)

Sebacina orientalis  CLZhao 20735 PX436026 PX956474 China Present study

Sebacina orientalis  CLZhao 20791 PX436027 - China Present study

Sebacina orientalis  SFC (2023)0907-02 PV399944 PV399906 Republic of Korea  Suh ez al. (2026)

Sebacina orientalis  SFC (2023)0907-03 PV399945 PV399907 Republic of Korea  Suh et al. (2026)

Sebacina orientalis  SFC (2023)0908-03 PV399948 PV399910 Republic of Korea  Suh ez al. (2026)

Sebacina orientalis  SFC (2023)0908-05 PV399950 PV399912 Republic of Korea  Suh et al. (2026)

Sebacina orientalis  SFC (2023)0908-13 PV399952 PV399914 Republic of Korea  Suh ez al. (2026)

Sebacina orientalis  SFC (2023)0908-19 PV399953 PV399915 Republic of Korea ~ Suh et al. (2026)

Sebacina pallida TUB 019649 JQ665564 JQ665564 Germany Oberwinkler ez al. (2014)

Sebacina pallida TUB 0(2020)9 KF061276 KF061276 Germany Oberwinkler et al. (2014)

Sebacina OMDLIiNat#176490182 OR824654 - USA Unpublished

schweinitzii

Sebacina ZGCAT 302 0Q918288 0Q918308 India Crous et al. (2024)

spongicarpa

Sebacina ZGCAT 301 PP388210 - India Crous et al. (2024)

spongicarpa

Sebacina tomentosa 10 PDM3 KF773782 KF773781 Venezuela Moyersoen & Weif3
(2014)

Sebacina tomentosa  PD 10 KF773779 KF773779 Venezuela Moyersoen & Weif3
(2014)

Serendipita MAFF 305835 DQ983814 DQ983814 Australia Deshmukh et al. (2006)

vermifera

The sequences were aligned using MAFFT version 7 (Katoh ef al. 2019) with the G-INS-I strategy. The alignment
was adjusted manually using AliView version 1.27 (Larsson 2014). The dataset was initially aligned and later, ITS and
nrLSU sequences were combined using Mesquite version 3.51. FASTA data file formats were converted to PHYLIP
and NEXUS formats using the online tool available on the ALTER website (http://sing.ei.uvigo.es/ALTER/, Glez-Pefia
et al. 2010). Phylogenetic trees were constructed based on randomized accelerated Maximum Likelihood (ML) and
Bayesian Inference (BI) analyses.

Maximum Likelihood (ML) analysis was performed using the CIPRES Science Gateway (https://www.phylo.org/
portal2/login!input.action, Miller et al. 2012) based on the dataset using the RA x ML-HPC BlackBox tool, with RA x
ML halt bootstrapping automatically and 0.25 for maximum hours and obtaining the best tree using ML search. Other
parameters in ML analysis used default settings, and statistical support values were obtained using nonparametric
bootstrapping with 1,000 replicates. Bayesian inference (BI) analysis was performed on the dataset using MrBayes
v3.2.7a (Ronquist et al. 2012). The best substitution model for the dataset was selected using ModelFinder v2.2.0
(Kalyaanamoorthy et al. 2017) with the Bayesian Information Criterion, and the model was used for Bayesian analysis.
Four Markov chains were run from random starting trees. Trees were sampled every 1,000" generation. The first 25%
of sampled trees were discarded as burn-in, while the remaining trees were used to construct a 50% majority consensus
tree and to calculate Bayesian posterior probabilities (BPPs).

Phylogenetic trees were visualized and adjusted using FigTree v1.4.4 (http://tree.bio.ed.ac.uk/software/figtree),
and the exports were edited using Adobe Illustrator CS6 software (Adobe Systems, USA). Branches were considered
significantly supported if they received a maximum likelihood bootstrap value (BS) of > 70% or a Bayesian posterior
probability (BPP) of > 0.95.

Pairwise homoplasy test
The Genealogical Concordance Phylogenetic Species Recognition Analysis (GCPSR) is a tool used to check significant
recombinant events. The data were analysed using SplitsTree 4 with the pairwise homoplasy ®w, PHI test to determine
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the recombination level within closely related species (Bruen et al. 2006, Quaedvlieg et al. 2014). A one-locus dataset
(ITS) with closely related species was used for the analyses. PHI results below 0.05 (Ow < 0.05) indicate significant
recombination in the dataset. The relationships between closely related taxa were visualised by constructing split
graphs from the concatenated datasets, using the LogDet transformation and splits decomposition options.

95/1.00 | Sebacina orientalis CLZhao 20735 China

Sebacina orientalis CLZhao 20791  China

Sebacina orientalis SFC20230908-03 Republic of Korea

Sebacina orientalis SFC20230908-05 Republic of Korea
97/1.00 [ Sebacina orientalis SFC20230908-13 Republic of Korea

Sebacina orientalis SFC20230908-19 Republic of Korea
100/1.00
0.04

Sebacina orientalis SFC20230907-02 Republic of Korea
Sebacina orientalis SFC20230907-03 Republic of Korea
97/1.00| Sebacina aciculicola SeqlD43  China

Sebacina aciculicola Dai 25793 China

Sebacina incarnata SFC20200821-26  Republic of Korea
Sebacina incarnata SFC20200821-21  Republic of Korea
Sebacina incrustans TUB 020018 Austria

Sebacina incrustans TUB 019991  Austria

Sebacina epigaea TUB 019979  Austria

Sebacina epigaea TUB 020003  Austria

Sebacina crystallina SFC20190919-11  Republic of Kore

100/1.00

Sebacina crystallina NIBRFG0000504700  Republic of Korea Se bacina
Sebacina crystallina SFC20230729-09  Republic of Korea
20/1.00 Sebacina schweinitzii OMDL iNat # 176490182 USA
Sebacina pallida TUB 020209  Germany
Sebacina pallida TUB 019649  Germany
100/1.00| Sebacina flagelliformis TUB 020035  Germany
Sebacina flagelliformis TUB 020036 ~ Germany
1001.00 | Sebacina tomentosa 10PDM3  Venezuela
Sebacina tomentosa PD10  Venezuela
100/1.00 | Sebacina cystidiata TUB 020024  Germany
Sebacina cystidiata TUB 020025 ~ Germany
97/1.00 Sebaci lucifolii SFC20230817-41  Republic of Korea
99/1.00 Sebacina caducifoliicola SFC20230817-45  Republic of Korea
1007190} Sepacina caducifoliicola SFC20230704-04  Republic of Korea
90/ - Sebacina caducifoliicola SFC20230704-05  Republic of Korea
100/1.00 - Sebacina spongicarpa ZGCAT302  India
Sebacina sp -pa ZGCAT301 India
10041.00 | Sebacina candida TUB 020330 USA
94/1. Sebacina candida TUB 020331  USA
Sebacina confusa 437 Russia
Sebacina dimitica TUB 019987  Austria
100/1.001 Sebacina dimitica TUB 019988 Austri
100/1.00 Helvellosebacina helvelloides TUB 019984 ~ Germany
99/0.99 Helvellosebacina helvelloides TUB 019983  Germany
Helvellosebacina sp. TUB 020028  Germany
100/1.001 Hepvellosebacina sp. TUB 020021  Germany m
Helvellosebacina concrescens TUB 019706 ~ Germany &
80098 83/ -— Helvellosebacina chrysalidodoma SFC20230908-01 Republic of Korea §
F;elvellasebacina chrysalidodoma SFC20231006-06 Republic of Korea =
10011004 Helvellosebacina chrysalid CLZh2020792  China a
Helvellosebacina chrysalidode CLZhao 20782  China [
99/1.00 100/1.00 | Helvellosebacina sclerotica CLZhao 20885 China S
10071.00 Helvellosebacina sclerotica CLZhao 20859 China g
Helvellosebacina granulata KATO F. 4080  Turkey S'
L | 100/1.00 | Helvellosebacina filicata SeqlD44  China £y
10071.00 | Helvellosebacina filicata Dai 20449 ~ China
100/1.00 | Helvellosebacina koreana SFC20231005-04  Republic of Kore
| Helvellosebacina koreana SFC20231028-04 Republic of Korea

,—Globulisebacina chenii R. Kirschner 3653  China . o
Globulisebacina rolleyi RIB794 Canada—l GIOb”llsebaCIna

Chaetospermum chaetosporum CBS:154.59  Switzerland

99/1.00
94/1.00

Chaetospermum chaetosporum Soil F52  India
Chaetospermum camelliae MFLUCC12-0433  France Ch aeto sp ermum
Chaetospermum camelliae MFLUCC12-0318  France
‘—————— Chaetospermum artocarpi MFLUCCI12-0536 France
‘o 93/ - r Ditangium incarnatum LE 303419  Russia
99/1.00 FDitanglum incarnatum LE 206311  Russia . .
100/1.00 Ditangium altaicum LE 231836 Russia D itangium

Ditangium cerasi TUB 020203 ~ Germany
97099 Ditangium cerasi TUB 020202 ~Germany

dpiavermifera MAFE305335. Austatia N Outgroup

100/1.00

99/1.00

FIGURE 1. Maximum Likelihood strict consensus tree illustrating the phylogeny of the new species Helvellosebacina sclerotica in the
family Sebacinaceae based on the combined ITS+nrLSU sequences. Branches are labeled with Maximum Likelihood bootstrap values
equal to or above 70% and Bayesian posterior probabilities equal to or above 0.95. Newly generated sequences and new species are

indicated in bold and red bold, respectively.
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Results

Molecular phylogeny

The aligned dataset comprised 68 specimens representing 33 species, including a new species, in the order Sebacinaceae
(Fig. 1), and the taxa Serendipita vermifera (Oberw.) P. Roberts was retrieved from GenBank as the outgroup for
analysis, following a previous study (Dong et al. 2025b). Four Markov chains were run for 2,000 generations from
random starting trees, each for two million generations, for the combined ITS+nrLSU (Fig. 1) data set, with trees and
parameters sampled every 1,000 generations. The best model for the ITS+nrLSU dataset, estimated and applied in
the Bayesian analysis, was HKY+F+I+G4. Both Maximum Likelihood (ML) and Bayesian Inference (BI) analyses
generated similar topologies, with an average standard deviation of split frequencies = 0.006271 (BI) and an effective
sample size (ESS) for Bayesian analysis across the two runs that is double the average ESS (avg. ESS) = 1232.5. The
phylogenetic tree, based on ITS+nrLSU sequences analysis (Fig. 1), showed that the new species Helvellosebacina
sclerotica was assigned to the genus Helvellosebacina within the family Sebacinaceae.

The aligned dataset comprised 17 specimens representing nine species of the new species Helvellosebacina
sclerotica and related species in the genus Helvellosebacina (Fig. 2), and the taxa Globulisebacina rolleyi (L.S. Olive)
Oberw., Garnica & K. Riess. were retrieved from GenBank as outgroup for analysis, following a previous study (Dong
et al. 2025b). Four Markov chains were run for two independent runs from random starting trees, each for 0.5 million
generations, on the ITS (Fig. 2) data set, with trees and parameters sampled every 1,000 generations. The best model
for the ITS dataset, estimated and applied in the Bayesian analysis, was HKY+F+G4. Both Maximum Likelihood
(ML) and Bayesian Inference (BI) analyses generated similar topologies, with an average standard deviation of split
frequencies = 0.010249 (BI) and an effective sample size (ESS) for Bayesian analysis across the two runs that is
double the average ESS (avg. ESS) = 444. The phylogram based on ITS sequences (Fig. 2) analysis, the new species
Helvellosebacina sclerotica is classified within Helvellosebacina and identified as a sister to H. granulata Sesli.

Application of the PHI test to the ITS tree-locus sequences revealed no recombination level within phylogenetically
related species with new taxa (Fig. 3). The PHI test results of the ITS sequence dataset show that (Fig. 3) ®w = (0.8623
(®w > 0.05), no recombination in Helvellosebacina sclerotica compared with the closely related taxa.

Helvellosebacina chrysalidodoma CLZhao 20782  China

98/ -

100/1.00 Helvellosebacina chrysalidodoma CLZhao 20792  China

Helvellosebacina Helvellosebacina chrysalidodoma SFC20231006-06 Republic of Korea

= Helvellosebacina chrysalidodoma SFC20230908-01 Republic of Korea

0.03 DAL Helvellosebacina sp. TUB 020021  Germany

Helvellosebacina sp. TUB 020028  Germany
ARG Helvellosebacina helvelloides TUB 019984  Germany
Helvellosebacina helvelloides TUB 019983  Germany
100/1.00 Helvellosebacina filicata Dai 20449  China
Helvellosebacina filicata SeqlD44  China

Helvellosebacina concrescens TUB 019706 ~ Germany

97/1.00

100/0.98 Helvellosebacina sclerotica CLZhao 20885 China

100/1.00 | !Helvellosebacina sclerotica CLZhao 20859 China

Helvellosebacina granulata KXATO F. 4080  Turkey

Helvellosebacina koreana SFC20231005-04 Republic of Kore

100/1.00 |
|Helvellosebacina koreana SFC20231028-04 Republic of Kore

Globulisebacina rolleyi RIB794 Canada

FIGURE 2. Maximum Likelihood strict consensus tree illustrating the phylogeny of the new species Helvellosebacina sclerotica and
related species in the genus Helvellosebacina based on ITS sequences. Branches are labeled with Maximum Likelihood bootstrap values
equal to or above 70% and Bayesian posterior probabilities equal to or above 0.95. The new species are in bold.
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Helvellosebacina sclerotica CLZhao 20885
\"™ Helvellosebacina sclerotica CLZhao 20859
Helvellosebacina filicata Dai 20449
Helvellosebacina filicata SeqlD44

Helvellosebacina granulata KATO F. 4080

Helvellosebacina helvelloides TUB 019984
Helvellosebacina helvelloides TUB 019983

0.01
Dw=0.8623

Helvellosebacina sp. TUB 020021

Helvellosebacina sp. TUB 020028 Helvellosebacina concrescens TUB 019706

N\ Helvellosebacina chrysallidodoma SFC20230908-01

Helvellosebacina chrysallidodoma SFC20230908-06
FIGURE 3. Split graphs showing the results of the pairwise homoplasy index (PHI) test of the new taxa and closely related taxa using
LogDet transformation and splits decomposition. PHI test result P-value (®w) <0.05 indicates that here is significant recombination
between the isolates included in the alignment. The new taxa are in red, and each PHI test values and scale bars are given in the bottom
right corner.

Taxonomy

Helvellosebacina sclerotica Y.J. Zhu & C.L. Zhao, sp. nov. Figs. 4-6.
MycoBank no.: MB863657

Etymology:—sclerotica (Lat.) refers to the sclerotic basidiomata of the type specimen.

Diagnosis:—Helvellosebacina sclerotica differs from other Helvellosebacina species by its smooth hymenial
surface, septate generative hyphae, and broadly ellipsoid to ellipsoid basidiospores (11-15 x 5.5-8 um).

Holotype:—CHINA. Yunnan Province, Zhaotong, Qiaojia County, Yaoshan Town, Yaoshan National Nature
Reserve, 27°15'52"N, 103°07'11"E, elev. 3,200 m, on the fallen branch of Pinus, leg. C.L. Zhao, 23 August 2020,
CLZhao 20885 (SWFCF00020885).

Basidiomata:—Annual, resupinate, cartilaginous to gelatinous, closely adnate on substrate, not easily separable,
widely effused with a gelatinous texture on upper surface, up to 14 mm long, 2 mm wide, up to 120 um thick. Hymenial
surface smooth, white to cream, semi-transparent when fresh, distinctly shrinking to a film and becoming cream when
dry. Sterile margin thinning out, white to cream, and up to 1 mm wide.

Hyphal structure:—Monomitic, generative hyphae with simple septa, hyphae simple or branched, interwoven,
colorless, thick-walled, 2—4 pum in diameter; IKI-, CB—; tissues unchanged in KOH.

Hymenium:—Cystidia and cystidioles absent. Basidia thin-walled, obovate to subglobose, 14.5-18.2 X 13.3-16.4
um, longitudinally septate, 4-celled, usually with oil drops; sterigmata up to 25 pm long, 2.5-3 um in diameter, with
tapered apex; basidioles dominant, similar to basidia in shape, but slightly smaller.

Basidiospores:—Allantoid, colorless, smooth, thin-walled, occasionally with 1-2 oil drops inside, IKI-, CB—,
(10)11-15(=16) x 5.5-8.0 um, L = 12.75 um, W = 6.83 pm, Q = 1.50-2.27, Q_ = 1.88 £ 0.25 (n = 60/2).

Additional specimen examined (paratype):—CHINA < Yunnan Province, Zhaotong, Qiaojia County, Yaoshan
Town, Yaoshan National Nature Reserve, 27°15'N, 103°07'E, elev. 3200 m, on a fallen branch of Pinus, leg. C.L. Zhao,
23 August 2020, CLZhao 20859 (SWFCF00020859).
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FIGURE 4. Basidiomata of Helvellosebacina sclerotica (holotype, CLZhao 20885).
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FIGURE 5. Sections of the hymenium of Helvellosebacina sclerotica (holotype, CLZhao 20885). (1-2) Hyphae; (3—6) Basidioles; (7-10)
Basidia; (11-20) Basidiospores. Scale bars: 1-20 = 10 um; 1000x Oil.
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Discussion

In the present study, a new species Helvellosebacina sclerotica, is described based on phylogenetic analyses and
morphological characteristics.

Phylogenetic analyses based on combined ITS + nrLSU sequences (Fig 1) and separate ITS sequences (Fig 2)
both placed the new species Helvellosebacina sclerotica in the genus Helvellosebacina of the family Sebacinaceae,
with the ITS phylogeny further resolving H. sclerotica as the sister species of H. granulata. However, morphologically,
H. granulata differs from H. sclerotica by having sordid grayish or pale buff basidiomata, ellipsoid to subglobose or
pyriform basidia, and ellipsoid to cylindrical basidiospores (Sesli 2021).

Morphologically, Helvellosebacina sclerotica resembles H. chrysalidodoma H. Suh, D. Kim & Y.W. Lim, H.
filicata J.H. Dong, X. Zhang, Y.C. Dai & F. Wu, and H. koreana H. Suh, D. Kim & Y.W. Lim by sharing gelatinous
and granular basidiomata, monomitic hyphal system, and smooth basidiospores. However, H. chrysalidodoma
differentiates from H. sclerotica by its narrower basidia (14.4-18.2 x 11.4—13.1 ym vs. 14.5-18.2 x 13.3-16.4 pum)
and elliptical or allantoid basidiospores (Suh et al. 2026). Helvellosebacina filicata differs from H. sclerotica by its
slightly shorter basidiospores (8.6-9.9 x 5.8—7.6 um vs. 11-15 X 5.5-8.0 um, Dong et al. 2025b). Helvellosebacina
koreana is distinguished from H. sclerotica by its wider basidia (14.6—17.0 x 8.0-10.8 pm vs. 14.5-18.2 x 13.3-16.4
um) and thick-walled basidiospores (Suh et al. 2026).

In recent years, the wood-inhabiting fungi are an extensively studied group of Basidiomycota, which includes
a number of poroid, smooth, grandinoid, odontioid and hydnoid basidiomata in China (Floudas & Hibbett 2015,
Miettinen et al. 2016, Spirin et al. 2017, Yuan et al. 2021, Luo et al. 2022, Wu et al. 2022, Zhang et al. 2023, Zhou et
al. 2023, Yuan et al. 2023, Yang et al. 2023, 2024, Deng et al. 2025, Larsson et al. 2025, Zhao et al. 2025). This paper
enriches our knowledge of fungal diversity in China. We anticipate that more undescribed wood-inhabiting fungal taxa
will be discovered throughout China following extensive collections combined with morphological and molecular
analyses.
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