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Abstract

Neohelicomyces species comprise a group of helicosporous hyphomycetes, with over 
90% of the currently accepted taxa reported from China, occurring in both freshwa-
ter and terrestrial habitats. Although the genus has been increasingly documented in 
recent years, its presence in crop-related ecosystems remains poorly understood, as 
most species have been reported from unknown hosts. In this study, a survey of fungi 
associated with Coffea arabica in Yunnan Province, China, was conducted, and fruiting 
bodies of helicosporous hyphomycetes were found on dead branches of coffee plants. 
Based on the morphological characteristics of conidiophores, conidiogenous cells, 
and conidia, in combination with multigene phylogenetic analyses (ITS, LSU, rpb2, and 
tef1-α), two novel species of Neohelicomyces (N. coffeae and N. puerensis) were iden-
tified. Morphologically, N. coffeae differs from closely related species N. edgeworthiae 
by having shorter conidiophores, longer conidiogenous cells, and smaller, multi-septate 
conidia (vs. aseptate in N. edgeworthiae), while N. puerensis differs from its close rela-
tive N. dehongensis by having narrower and distinctly multi-septate conidia, more tight-
ly coiled conidial filaments, and unbranched conidiophores. These results expand the 
known diversity of Neohelicomyces and contribute to a better understanding of fungal 
assemblages associated with coffee plants in subtropical China. In addition, detailed 
descriptions, illustrations, and phylogenetic trees are provided.
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Introduction

Yunnan Province in southwestern China is a global biodiversity hotspot, support-
ing an exceptionally high diversity of plants and fungi (Hyde et al. 2020; Qian et al. 
2020; Shen et al. 2022; Zhu and Tan 2022; Hongsanan et al. 2023). Among its ma-
jor crops, coffee (Coffea arabica L.) is particularly important, with Yunnan account-
ing for nearly all of China’s coffee production (Wang et al. 2025). However, coffee 
plants are highly susceptible to colonization by diverse fungi, which can function 
as pathogens, endophytes, or saprobes, thereby influencing plant health, yield, and 
ecological dynamics (McCook and Vandermeer 2015; Hyde et al. 2020; Lu et al. 
2022a, 2025a, 2025b). Recent surveys have revealed rich fungal assemblages as-
sociated with coffee in Yunnan, highlighting both the ecological uniqueness of the 
region and the economic significance of the crop (Lu et al. 2025a, 2025b; Wang 
et al. 2025). These factors underscore the need for continuous investigations of 
coffee-associated fungi in Yunnan to better understand fungal diversity and its im-
plications for sustainable coffee production (Lu et al. 2025a, 2025b).

Tubeufiales was established by Boonmee et al. (2014) to accommodate 
Tubeufiaceae, which molecular phylogenetic analyses demonstrated to repre-
sent an independent lineage within Dothideomycetes, distinct from previously 
established orders. The circumscription of the order was supported by both 
morphological features and multigene phylogenies incorporating LSU, ITS, and 
tef1-α sequences (Boonmee et al. 2014). At present, Tubeufiales comprises 
three families: Tubeufiaceae, the type and largest family originally delineat-
ed by Barr (1979), along with Bezerromycetaceae and Wiesneriomycetaceae, 
which were subsequently established based on divergence-time estimates and 
molecular phylogenetic evidence by Liu et al. (2017). Members of the order 
are cosmopolitan in distribution, occurring across tropical, subtropical, and 
temperate regions, where they function predominantly as saprobes on decay-
ing woody substrates in both terrestrial and freshwater habitats, particularly 
in aquatic environments such as streams, lakes, and swamps (Boonmee et al. 
2014; Liu et al. 2017; Lu et al. 2018b; Ma et al. 2024a, 2024b; Sun et al. 2025).

The family Tubeufiaceae is a significant group within the fungal kingdom, 
which was established by Barr (1979) based on the generic type Tubeufia. This 
family was created to accommodate a group of fungi that exhibit both sexual 
and asexual morphs, with the asexual forms predominantly being helicosporous 
hyphomycetes (Lu et al. 2018b; Dong et al. 2020), while the sexual morph is 
characterized by superficial ascomata, pseudoparaphysate hamathecium, and 
multiseptate, hyaline to pale brown cylindrical ascospores (Barr 1980; Kodsueb 
et al. 2006; Boonmee et al. 2011, 2014; Brahmanage et al. 2017; Lu et al. 2018b; 
Ma et al. 2024a, 2024b; Peng et al. 2025; Sun et al. 2025). Members of the Tubeu-
fiaceae are predominantly saprobic, decomposing wood and other organic mat-
ter in both terrestrial and freshwater habitats (Lu et al. 2018b; Ma et al. 2024a, 
2024b; Ma et al. 2025). They are widely distributed across tropical and subtrop-
ical zones (Cai et al. 2002; Liu et al. 2018; Lu et al. 2018a, 2018b). Tubeufiaceae 
has been the subject of numerous taxonomic revisions and expansions in recent 
years. Lu et al. (2018b) provided an updated phylogenetic tree for Tubeufiales, 
which included 13 genera, significantly expanding the circumscription of the type 
family Tubeufiaceae. Subsequently, the family has been continuously refined 
through subsequent research, with the introduction of new genera, such as Neo-
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manoharachariella (Li et al. 2022) and Pseudotubeufia (Ma et al. 2023). As of 
now, Tubeufiaceae comprises 47 genera, including well-known genera such as 
Tubeufia, Helicoma, Helicosporium, and Neohelicomyces (Hyde et al. 2024).

Neohelicomyces was established by Luo et al. (2017) based on morphologi-
cal characteristics and phylogenetic analyses of combined ITS, LSU, and tef-1α 
sequence data, with N. aquaticus as the type species, and the genus compris-
es helicosporous hyphomycetes defined by coiled and helical conidia (Luo et al. 
2017; Lu et al. 2018b, 2022b; Tibpromma et al. 2018; Crous et al. 2019a, 2019b; 
Dong et al. 2020; Hsieh et al. 2021; Yang et al. 2023; Ma et al. 2024a, 2024b). 
Morphologically, species of Neohelicomyces are characterized by macronema-
tous, mononematous, erect, septate conidiophores, usually fertile in the lower 
half and sterile towards the apex, monoblastic, holoblastic, and integrated con-
idiogenous cells bearing lateral minute denticles that produce a single conidium 
each, with helicoid, multiseptated conidia, smooth-walled, pale brown, guttulate, 
with filaments that are tightly to loosely coiled (2–2.5 times), rounded at both 
ends (Luo et al. 2017; Lu et al. 2018b, 2022b; Tibpromma et al. 2018; Crous et 
al. 2019a, 2019b; Dong et al. 2020; Hsieh et al. 2021; Yang et al. 2023; Ma et al. 
2024a, 2024b). Morphologically, Neohelicomyces is similar to Helicomyces, Heli-
cosporium, and Neohelicosporium, but it differs from Helicomyces by possessing 
elongate, erect, and conspicuous conidiophores, and can be distinguished from 
Helicosporium by differences in conidial coiling ratio and size, and differs from 
Neohelicosporium by macronematous, mononematous, erect, septate and often 
conspicuous conidiophores arising directly on the substrate, with conidiogenous 
cells that are integrated and denticulate, and helicoid conidia that are relatively 
large and coiled (Tsui et al. 2006; Luo et al. 2017; Lu et al. 2018a).

In this study, fruiting bodies of two helicosporous taxa were collected and 
isolated from dead coffee branches in Pu’er City, Yunnan Province, China. 
Based on morphological characteristics, illustrations, and multi-gene phyloge-
netic analyses, the two taxa were identified as novel species within Neohelico-
myces, namely N. coffeae and N. puerensis.

Materials and methods

Specimen collection, examination, and isolation

Pu’er City is one of the major coffee-growing regions in China, characterized by 
a warm and humid subtropical monsoon climate that provides favorable condi-
tions for both coffee cultivation and fungal diversity (Zhang et al. 2020). In this 
study, sampling targeted decaying branches of C. arabica bearing white fungal 
fruiting bodies in Pu’er City, Yunnan Province, China. Samples were placed in 
self-sealing plastic bags, with detailed collection data recorded in the field (Rath-
nayaka et al. 2025) and subsequently transported to the mycology laboratory at 
Qujing Normal University, China. The external features of fruiting bodies on spec-
imen surfaces were first examined using a stereomicroscope (OLYMPUS SZ61, 
Japan). Micromorphological features were observed using a compound micro-
scope (OLYMPUS BX53, Olympus, Tokyo, Japan), and images were captured with 
an OLYMPUS DP74-CU digital camera. Measurements were performed using Ta-
rosoft® Image Framework v. 0.9.7 software, and final photographic plates were 
prepared using Adobe Photoshop CC 2019 v. 23.1.0 (Adobe Systems, USA).
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Pure cultures were isolated through single-spore isolation, following the 
procedures described by Senanayake et al. (2020). Germinated conidia were 
transferred to fresh potato dextrose agar (PDA) plates and incubated at 28 °C 
for 2–6 weeks, after which colony morphology was examined. Dried herbari-
um specimens were preserved in the Herbarium of Guizhou Medical University 
(GMB-W, Guiyang, China), while living cultures were deposited in the Guizhou 
Medical University Culture Collection (GMBCC, Guiyang). Index Fungorum (IF) 
numbers were assigned following Index Fungorum (2026).

DNA extraction, PCR amplification, and sequencing

Fresh mycelia were scraped from the surface of colonies (2–6 weeks grown 
on PDA) with a sterilized toothpick and transferred to a 1.5 ml microcentrifuge 
tube for DNA extraction. Genomic DNA was extracted using the Biospin Fungus 
Genomic DNA Extraction Kit-BSC14S1 (BioFlux, China), following the manufac-
turer’s protocol. Primer pairs ITS5/ITS4 (White et al. 1990), LR0R/LR5 (Vilga-
lys and Hester 1990), EF1-983F/EF1-2218R (Rehner and Samuels 1994), and 
fRPB2-5F/fRPB2-7cR (Liu et al. 1999) were used to amplify ITS, LSU, tef1-α, and 
rpb2 sequence fragments, respectively. The PCR reactions were carried out in 
a total volume of 25 µL, containing 12.5 µL of 2 × Bench Top™ Taq Master Mix, 
8.5 µL of ddH2O, 1 µL of each forward and reverse primer, and 2 µL of DNA tem-
plate. PCR amplification of the ITS, LSU, and tef1-α regions was performed un-
der the following conditions: an initial denaturation at 94 °C for 3 min, followed 
by 35 cycles of denaturation at 94 °C for 45 s, annealing at 55 °C for 50 s, and 
extension at 72 °C for 60 s, with a final extension at 72 °C for 10 min. For rpb2, 
PCR was conducted under similar conditions, except for an initial denaturation 
at 95 °C for 5 min, followed by 40 cycles of 95 °C for 1 min, 55 °C for 2 min, and 
72 °C for 90 s, with a final extension at 72 °C for 10 min. The PCR products were 
purified and sequenced by Sangon Biotechnology Co., Ltd. (Shanghai, China). 
All new sequences generated in this study were submitted to GenBank (http://
www.ncbi.nlm.nih.gov/genbank/) and are detailed in Table 1.

Phylogenetic analyses

Raw forward and reverse reads generated in this study were first checked for 
quality and assembled using BioEdit v. 7.0.5.3 (Hall 1999) and SeqMan v. 7.0.0 
(DNASTAR, Madison, WI, USA) (Swindell and Plasterer 1997). The sequences 
incorporated in this study were downloaded from GenBank (https://www.ncbi.
nlm.nih.gov). Each locus was individually aligned using the MAFFT v.7 online 
server (https://mafft.cbrc.jp/alignment/server/) (Katoh et al. 2019), and poorly 
aligned or ambiguous regions were removed with trimAl v. 1.2 (Capella-Guti-
érrez et al. 2009), followed by manual adjustments in BioEdit v. 7.0.5.3. The 
multilocus datasets (ITS+LSU+rpb2+tef1-α) were concatenated in Sequence-
Matrix v. 1.7.8 (Vaidya et al. 2011). Maximum likelihood (ML) and Bayesian 
inference (BI) analyses were carried out on the CIPRES Science Gateway plat-
form (https://www.phylo.org/portal2/home.action) (Dissanayake et al. 2020). 
The ML tree was inferred using RAxML-HPC v.8 on XSEDE (Stamatakis 2006), 
applying the GTRGAMMA model with 1,000 bootstrap replicates. BI tree was 
implemented in MrBayes v. 3.2.7a on XSEDE (Huelsenbeck and Ronquist 2001; 
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Table 1. Taxa used in this study, along with their corresponding GenBank accession numbers. The newly generated se-
quences are in bold black. After the strain number, “T” indicates the type strains. “NA” indicates sequence unavailability.

Fungal species Strain numbers  ITS LSU tef1-α rpb2
Bezerromyces brasiliensis CBS 141545 NR_153463 NG_069376 NA NA
Bezerromyces brasiliensis URM7411 KX470390 KX518623 KX518631 NA
Muripulchra aquatica DLUCC 0571 KY320531 KY320548 NA NA
Muripulchra aquatica KUMCC 15-0245 KY320533 KY320550 KY320563 MH551057
Muripulchra aquatica KUMCC 15-0276 KY320534 KY320551 KY320564 MH551058
Muripulchra aquatica MFLUCC 15-0249T KY320532 KY320549 NA NA
Neohelicomyces acropleurogenus CGMCC 3.25549T PP626594 PP639450 PP596351 PP596478
Neohelicomyces aquaticus KUMCC 15-0463 KY320529 KY320546 KY320562 MH551065
Neohelicomyces aquaticus MFLUCC 16-0993T KY320528 KY320545 KY320561 MH551066
Neohelicomyces aquisubtropicus GZCC 23-0080T PQ098499 PQ098537 PV768327 PV768336
Neohelicomyces aquisubtropicus GZCC 24-0163 PV730410 PV730414 PV768328 PV768337
Neohelicomyces aseptatus CGMCC 3.25564T PP626595 PP639451 PP596352 PP596479
Neohelicomyces coffeae GMBCC 2225T PX308843 PX308848 PX314510 PX314514
Neohelicomyces coffeae GMBCC 2226 PX308844 PX308849 PX314511 PX314515
Neohelicomyces dehongensis MFLUCC 18-1029T NR_171880 MN913709 MT954393 NA
Neohelicomyces denticulatus GZCC 19-0444T OP377832 MW133855 NA NA
Neohelicomyces denticulatus UAMH 10535 AY916462 AY856913 NA NA
Neohelicomyces denticulatus GZCC 23-0073T PP626596 PP639452 PP596353 PP596480
Neohelicomyces deschampsiae CPC 33686T MK442602 MK442538 NA NA
Neohelicomyces edgeworthiae CGMCC 3.25565T PP626597 PP639453 PP596354 PP596481
Neohelicomyces grandisporus KUMCC 15-0470T KX454173 KX454174 NA MH551067
Neohelicomyces guizhouensis GZCC 23-0725T PP512969 PP512973 PP526727 PP526733
Neohelicomyces guizhouensis GZCC 23-0726 PP512970 PP512974 PP526728 PP526734
Neohelicomyces guttulatus CGMCC 3.25550T PP626598 PP639454 PP596355 NA
Neohelicomyces guttulatus GZCC 23-0406 PP626599 PP639455 PP596356 PP596482
Neohelicomyces hainanensis GZCC 22-2009T OP508734 OP508774 OP698085 OP698074
Neohelicomyces hainanensis GZCC 22-2027 OP508735 OP508775 OP698086 OP698075
Neohelicomyces helicosporus GZCC 23-0633T PP512971 PP512975 PP526729 PP526735
Neohelicomyces helicosporus GZCC 23-0634 PP512972 PP512976 PP526730 PP526736
Neohelicomyces hyalosporus GZCC 16-0086T MH558745 MH558870 MH550936 MH551064
Neohelicomyces hydei GZCC 23-0727T NA PP512977 PP526731 PP526737
Neohelicomyces hydei GZCC 23-0728 NA PP512978 PP526732 PP526738
Neohelicomyces lignicola CGMCC 3.25551T PP626600 PP639456 PP596357 PP596483
Neohelicomyces longisetosus NCYU 106H1-1-1T MT939303 NA NA NA
Neohelicomyces macrosporus CGMCC 3.25552T PP626601 PP639457 PP596358 PP596484
Neohelicomyces maolanensis GZCC 23-0079T NA PQ098529 PQ490683 PQ490677
Neohelicomyces maolanensis GZCC 24-0148 NA PQ522500 PQ490682 PQ490676
Neohelicomyces melaleucae CPC 38042T MN562154 MN567661 MN556835 NA
Neohelicomyces melaleucae KUNCC 23-14314 PP664108 PP664112 NA NA
Neohelicomyces pallidus CBS 245.49 MH856510 NA NA NA
Neohelicomyces pallidus CBS 271.52 AY916461 AY856887 NA NA
Neohelicomyces pallidus CBS 962.69 AY916460 AY856886 NA NA
Neohelicomyces pandanicola KUMCC 16-0143T MH275073 MH260307 MH412779 NA
Neohelicomyces puerensis GMBCC 2217T PQ737369 PX308846 PX314508 PX314512
Neohelicomyces puerensis GMBCC 2218 PQ737370 PX308847 PX314509 PX314513
Neohelicomyces qixingyaensis CGMCC 3.25569T PP626602 PP639458 PP596359 PP596485
Neohelicomyces sexualis HGUP 24-0021 PQ570844 PQ570861 NA NA
Neohelicomyces subtropicus GZCC 23-0076T PQ098492 PQ098530 PQ490685 PQ490679
Neohelicomyces subtropicus GZCC 24-0147 PQ522498 PQ522501 PQ490684 PQ490678
Neohelicomyces thailandicus MFLUCC 11-0005T NR_171882 MN913696 NA NA
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Ronquist et al. 2012), under the Markov Chain Monte Carlo (MCMC) framework, 
with six chains running for 2,000,000 generations and trees sampled every 100th 
generation. The multi-gene phylogenetic trees were visualized using FigTree v. 
1.4.2 (http://tree.bio.ed.ac.uk/software/figtree/) and refined in Adobe Illustra-
tor CS6 Adobe Systems Inc., USA).

Results

Phylogenetic analysis results

The phylogenetic positions of our newly introduced species were deter-
mined based on multi-gene (ITS+LSU+rpb2+tef1-α) phylogenetic analysis. 
The concatenated sequence matrix comprised 3,126 characters (ITS: 1–597, 
LSU: 598–1,386, rpb2: 1,387–2,273, and tef1-α: 2,274–3,126) across 75 in-
group and two outgroup taxa, Bezerromyces brasiliensis (CBS 141545 and 
URM7411). Both the ML and BI analyses of the concatenated ITS, LSU, tef1-α, 
and rpb2 datasets yielded similar tree topologies. The best-scoring RAxML 
tree, with a final ML optimization likelihood value of -22094.627605, is pre-
sented. The matrix contained 1064 distinct alignment patterns, with 21.45% 
of the characters being undetermined or gaps. Estimated base frequencies 
were as follows: A = 0.247173, C = 0.247452, G = 0.260954, T = 0.244421; sub-
stitution rates: AC = 0.918770, AG = 4.818137, AT = 2.150864, CG = 0.889941, 

Fungal species Strain numbers  ITS LSU tef1-α rpb2
Neohelicomyces thailandicus GZCC 23-0400 PP626603 PP639459 PP596360 PP596486
Neohelicomyces submersus MFLUCC 16-1106T KY320530 KY320547 NA MH551068
Neohelicomyces wuzhishanensis GZCC 23-0410T PQ098494 PQ098532 PV768325 PV768334
Neohelicomyces wuzhishanensis GZCC 24-0164 PV730409 PV730413 PV768326 PV768335
Neohelicomyces xiayadongensis CGMCC 3.25568T PP626604 PP639460 PP596361 PP596487
Neohelicomyces xiayadongensis MUCL 15702 AY916459 AY856873 NA NA
Neohelicomyces yunnanensis GZCC 23-0735T PP664109 PP664113 NA NA
Neohelicosporium bambusicola MFLUCC 21-0156T OL606157 OL606146 OL964517 OL964523
Neohelicosporium ellipsoideum MFLUCC 16-0229T MH558748 MH558873 MH550939 MH551071
Neohelicosporium fusisporum MFUCC 16-0642T MG017612 MG017613 MG017614 NA
Neohelicosporium guineensis ZHKUCC 24-0113T PP860090 PP860102 PP858062 PP858074
Neohelicosporium hyalosporum GZCC 16-0076T MF467923 MF467936 MF535249 MF535279
Neohelicosporium irregulare MFLUCC 17-1796T MH558752 MH558877 MH550943 MH551075
Neohelicosporium krabiense MFLUCC 16-0224T MH558754 MH558879 MH550945 MH551077
Neohelicosporium laxisporum MFLUCC 17-2027T MH558755 MH558880 MH550946 MH551078
Tubeufia guttulata GZCC 23-0404T OR030841 OR030834 OR046678 OR046684
Tubeufia guttulata GZCC 23-0590 OR066413 OR066420 OR058859 OR058852
Tubeufia hainanensis GZCC 22-2015T OR030842 OR030835 OR046679 OR046685
Tubeufia javanica MFLUCC 12-0545T KJ880034 KJ880036 KJ880037 NA
Tubeufia krabiensis MFLUCC 16-0228T MH558792 MH558917 MH550985 MH551118
Tubeufia latispora MFLUCC 16-0027T KY092417 KY092412 KY117033 MH551119
Tubeufia laxispora MFLUCC 16-0232T KY092413 KY092408 KY117029 MF535287
Tubeufia machaerinae MFLUCC 17-0055 MH558795 MH558920 MH550988 MH551122
Tubeufia mackenziei MFLUCC 16-0222T KY092415 KY092410 KY117031 MF535288
Tubeufia muriformis GZCC 22-2039T OR030843 OR030836 OR046680 OR046686
Tubeufia nigroseptum CGMCC 3.20430T MZ092716 MZ853187 OM022002 OM022001
Tubeufia pandanicola MFLUCC 16-0321T MH275091 MH260325 NA NA

http://tree.bio.ed.ac.uk/software/figtree/
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http://www.ncbi.nlm.nih.gov/nuccore/PP858074
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CT = 8.655879, GT = 1.000000; gamma distribution shape parameter 
α = 0.176011. The phylogenetic tree resulting from RAxML analysis is shown 
in Fig. 1. With reference to the multi-gene phylogram (Fig. 1), our collec-
tions represent two distinct Neohelicomyces species within Tubeufiaceae. 
Our isolates, N. coffeae (GMBCC 2225 and GMBCC 2226), cluster together 
with N. edgeworthiae (CGMCC 3.25565) as a sister lineage receiving 100% 
ML/1.00 PP support. Two additional strains from our collections, N. pueren-
sis (GMBCC 2217 and GMBCC 2218), belong to a sister lineage to N. dehon-
gensis (MFLUCC 18-1029), with 89% ML/0.99 PP support. Comparisons of 
nucleotide sequences showed that N. coffeae and N. edgeworthiae differed 
by 14/550 bp (2.54%, 5 gaps) in ITS, 1/913 bp (0.1%, no gap) in LSU, 7/924 bp 
(0.86%, 1 gap) in tef1-α, and 15/1,009 bp (1.48%, 13 gaps) in rpb2. Likewise, 
N. puerensis and N. dehongensis differed by 34/933 bp (3.6%, no gaps) in 
ITS, 7/870 bp (0.8%, no gaps) in LSU, and 16/887 bp (1.8%, no gaps) in tef1-α.

The phylogenetic tree (Fig. 1) clearly resolves Neohelicomyces as a strong-
ly supported monophyletic clade within Tubeufiaceae (98% ML/1.00 PP). 
All species of Neohelicomyces are well separated with statistical support, 
and several well-defined subclades are recovered, such as the grouping of 
N. edgeworthiae with N. aquisubtropicus and N. denticulatus with N. pan-
danicola. The related genera Muriuplucha, Tubeufia, and Neohelicosporium 
are also recovered as distinct, well-supported lineages, clearly separated 
from Neohelicomyces.

Taxonomy

Neohelicomyces coffeae M.Y. Han & S. Tibpromma, sp. nov.
Index Fungorum: IF904424
Fig. 2

Etymology. The species epithet “coffeae” refers to the host genus Coffea.
Holotype. GMB-W1490.
Description. Saprobic on dead branches of C. arabica. Sexual morph: Unde-

termined. Asexual morph: Hyphomycetous, helicosporous. Colonies on nat-
ural substrate superficial, effuse, gregarious, white, can be seen as a white 
bush with the naked eye. Mycelium partly immersed to superficial, composed 
of hyaline to pale brown, branched, septate, smooth hyphae. Colonies com-
posed of numerous coiled, spirally twisted, hyaline conidia aggregated in fas-
cicles, which reflect light and impart a glistening, sparkling appearance to the 
colony surface. Conidiophores 144.5–274 × 3.4–6.2 μm (x– = 201 × 4.6 μm, 
n = 30), macronematous, mononematous, erect or sub-erect, produced sin-
gly or in groups, some arising from creeping hyphae, cylindrical, straight or 
slightly flexuous, occasionally branched, septate, subhyaline to pale brown, 
thick-walled. Conidiogenous cells 13.2–20.6 × 3.4–5.2 μm (x– = 17 × 4.1 μm, 
n = 25), holoblastic, monoblastic or polyblastic, integrated, terminal or interca-
lary, cylindrical, with denticles, hyaline, smooth-walled, truncate at apex after 
conidial secession, subhyaline to pale brown, smooth-walled. Conidia solitary, 
acropleurogenous, helicoid, tapering towards the rounded ends, developing 
on a tooth-like protrusion, 13.5–19.4 μm diam. (x– = 17.1 μm, n = 25) and co-
nidial filament 2.1–3.3 μm wide (x– = 2.8 μm, n = 25), 105.3–146.4 μm long 

http://www.indexfungorum.org/names/NamesRecord.asp?RecordID=904424
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Figure 1. Phylogenetic tree generated from Maximum Likelihood (ML) analysis, based on the combined ITS+LSU+rp-
b2+tef1-α sequence data. Bootstrap support values of ML equal to or greater than 60% and Bayesian posterior probabili-
ties (PP) equal to or greater than 0.90 are given near the nodes as ML/PP, respectively. The new species are typed in bold 
red, while the ex-type strains are in red.
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Figure 2. Neohelicomyces coffeae (GMB-W1490, holotype). a, b. Colonies on the host surface; c. Conidiophores, conid-
iogenous cells and conidia; d. Conidiogenous cells and conidia; e, f. Conidiogenous cells; g–l. Conidia; m. Germinated 
conidium; n, o. Surface and reverse colonies on PDA; n is the surface side, o is the reverse side. Scale bars: 50 μm (c); 
25 mm (n, o); 20 μm (d, m); 10 μm (e–l).
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(x– = 132 μm, n = 25), tightly coiled 2.5–3.75 times, loosely coiled three times, 
becoming loosely coiled in water, multi-septate, hyaline to subhyaline, some in 
pale brown, smooth-walled, granules.

Culture characteristics. Conidia germinated on PDA and produced germ 
tubes within 12 h. Colonies on PDA reaching 22 mm diam. after two weeks of 
incubation at 28 °C with an irregular shape, rough surface, slightly raised, radi-
ally striated with a lobate edge. Colony surface centrally dark brown to chest-
nut-brown, becoming paler towards the periphery; aerial mycelium sparse to 
moderate, whitish at the margin. Reverse side uniformly dark brown.

Material examined. China • Yunnan Province, Pu’er City, Simao District 
(22°36'36"N, 101°0'14"E, 1189 m), on dead branches of C. arabica L., 1 August 
2024, M.Y. Han, (BG55 = GMB-W1490, holotype), ex-type GMBCC 2225, other 
living culture GMBCC 2226.

GenBank number. GMBCC 2225 = ITS: PX308843, LSU: PX308848, tef1-
α:PX314510, rpb2: PX314514 and GMBCC 2226 = ITS: PX308844, LSU: 
PX308849, tef1-α: PX314511, rpb2: PX314515.

Notes. In the phylogenetic analyses (Fig. 1), our collections of N. coffe-
ae [GMBCC 2225 (ex-type) and GMBCC 2226] clustered with N. edgeworthiae 
(CGMCC 3.25565) as a sister lineage, receiving 100% ML/1.00 PP support. 
Comparisons of nucleotide sequences between N. coffeae and N. edgewor-
thiae revealed minor overall differences; however, the ITS region showed a 
14/550 bp (2.54%, 5 gaps) difference. Morphologically, the conidiogenous 
cells of our isolates are notably longer than those of N. edgeworthiae (13.2–
20.6 μm vs. 9–14 μm) (Ma et al. 2024b). Conversely, the conidia of our collec-
tions are significantly smaller than those of N. edgeworthus, both in diameter 
(13.5–19.4 μm vs. 21.5–34 μm) and length (105.3–146.4 μm vs. 121–177 μm) 
(Ma et al. 2024b). In addition, the conidia of N. edgeworthiae are aseptate and 
have numerous guttulate, whereas conidia of our collections are multi-septate, 
lack guttulate, and have only surface granules (Ma et al. 2024b). In summary, 
although the nucleotide divergence between our collections and N. edgewor-
thiae is relatively low, the combination of distinct morphological characters 
and phylogenetic position supports their separation, and therefore, we intro-
duce N. coffeae herein as a novel species.

Neohelicomyces puerensis M.Y. Han & Tibpromma S., sp. nov.
Index Fungorum: IF904425
Fig. 3

Etymology. The species name “puerensis” refers to the type locality, Pu’er City, China.
Holotype. GMB-W1485.
Description. Saprobic on dead branches of C. arabica. Sexual morph Unde-

termined. Asexual morph Hyphomycetous, helicosporous. Colonies on natural 
substrate superficial, effuse, gregarious, white, can be seen as a white bush 
with the naked eye. Mycelium partly immersed, partly superficial, composed 
of hyaline to pale brown, branched, septate, smooth hyphae, comprising glis-
tening conidial mass. Conidiophores 138.8–211.7 × 2.6–4.2 μm (x– = 182.4 × 
3.4 μm, n = 30), macronematous, mononematous, some arising from creeping 
hyphae, erect, cylindrical, straight or slightly flexuous, unbranched or occasion-

http://www.ncbi.nlm.nih.gov/nuccore/PX308843
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http://www.indexfungorum.org/names/NamesRecord.asp?RecordID=904425
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Figure 3. Neohelicomyces puerensis (GMB-W1485, holotype). a, b. Colonies on the host surface; c, d. Conidiophores, 
conidiogenous cells, and conidia; e. Conidiogenous cells and conidia; f–h. Conidia; i. Cerminated conidium; j, k. Surface 
and reverse colonies on PDA. Scale bars: 50 μm (c, d); 25 mm (j, k), 20 μm (f, i), 10 μm (e, g, h).
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ally branched, septate, pale brown to brown at base, paler towards the apex, 
thick-walled. Conidiogenous cells 11.6–20 × 2.4–4.1 μm (x– = 14.8 × 3.2 μm, 
n = 25), holoblastic, monoblastic or polyblastic, integrated, terminal or interca-
lary, cylindrical, with denticles, hyaline to pale brown, smooth-walled. Conidia 
solitary, acropleurogenous, helicoid, tapering towards the rounded ends, devel-
oping on a tooth-like protrusion, 15.2–22 μm diam. (x– = 17.94 μm, n = 25) and 
conidial filament 1.9–3.7 μm wide (x– = 2.5 μm, n = 20), 106.6–211.2 μm long 
(x– = 138 μm, n = 30), tightly coiled 2.5–4.25 times, becoming loosely coiled in 
water, multi-septate, guttulate, hyaline, smooth-walled.

Culture characteristics. Conidia germinated on PDA and produced germ 
tubes within 10 h. Colonies on PDA reaching 32 mm diam. after 30 days of 
incubation at 25 °C. The colony is regularly circular in shape, with a convex 
surface; the central part is cracked, resembling a petal-like appearance, dark 
gray to brownish, with a pale brown margin. Reverse side is dark brown, with the 
margin varying from brown to white.

Material examined. China • Yunnan Province, Pu’er City, Simao District 
(22°36'36"N, 101°0'14"E, 1189 m), on dead branches of C. arabica, 1 August 
2024, M.Y. Han, (BG21 = GMB-W1485, holotype), ex-type GMBCC 2217, other 
living culture GMBCC 2218.

GenBank number. GMBCC 2217 = ITS: PQ737369, LSU: PX308846, tef1-α: 
PX314508, rpb2: PX314512 and GMBCC 2218 = ITS: PQ737370, LSU: PX308847, 
tef1-α: PX314509, rpb2: PX314513.

Notes. In the concatenated phylogenetic analysis, our strains [GMBCC 
2217 (ex-type) and GMBCC 2218] of N. puerensis formed a sister branch to 
N. dehongensis (MFLUCC 18-1029) with 89% ML/0.99 PP statistical support 
(Fig. 1). Sequence comparisons between N. coffeae and N. dehongensis re-
vealed greater divergence in the ITS region (34/933 bp; 3.6%, no gap). Mor-
phologically, our species resembles N. dehongensis in having macronem-
atous and mononematous conidiophores, holoblastic conidiogenous cells 
with denticles, and helicoid, multi-septate, hyaline conidia (Dong et al. 2020). 
However, it differs from N. dehongensis in having slightly shorter conidio-
phores (138.8–211.7 µm vs. 120–250 µm) and conidia (106.6–211.2 µm vs. 
145–210 µm), as well as narrower conidial diameters (15.2–22 µm vs. 20–
25 µm) (Dong et al. 2020). In addition, conidia of N. puerensis are distinctly 
multi-septate, whereas those of N. dehongensis are indistinctly septate. The 
conidial filaments in our collections are more tightly coiled (2.5–4.25 times 
vs. 2.75–3.75 times), and conidiophores are usually unbranched, lacking the 
basal forking that is frequently observed in N. dehongensis. Moreover, con-
idiogenous cells of N. puerensis are terminal or intercalary, whereas those 
of N. dehongensis are mostly intercalary and sympodial. Thus, based on 
these morphological differences and molecular evidence, we propose that 
N. puerensis be recognized as a new species.

Discussion

Coffee ecosystems host diverse fungal assemblages, including pathogens, 
endophytes, and saprophytes (McCook and Vandermeer 2015; Lu et al. 
2022a, 2025a, 2025b). Although saprophytic fungi account for a relatively 
small proportion of these communities (Lu et al. 2022a, 2025a, 2025b), they 

http://www.ncbi.nlm.nih.gov/nuccore/PQ737369
http://www.ncbi.nlm.nih.gov/nuccore/PX308846
http://www.ncbi.nlm.nih.gov/nuccore/PX314508
http://www.ncbi.nlm.nih.gov/nuccore/PX314512
http://www.ncbi.nlm.nih.gov/nuccore/PQ737370
http://www.ncbi.nlm.nih.gov/nuccore/PX308847
http://www.ncbi.nlm.nih.gov/nuccore/PX314509
http://www.ncbi.nlm.nih.gov/nuccore/PX314513
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play critical roles in litter decomposition, nutrient cycling, and maintaining 
ecosystem stability (Liu et al. 2022; Zhang et al. 2023a). Recent surveys of 
coffee agroecosystems have revealed a rapid increase in previously unre-
ported saprophytic fungi, with the known record expanding to more than 
150 species, including numerous new taxa and new records (Lu et al. 2022a, 
2025a, 2025b; Han et al. 2024, 2025a, 2025b).

Beyond their ecological functions, many saprophytic fungi are also recog-
nized as promising sources of bioactive metabolites with potential applications 
in medicine and agriculture (Bills and Gloer 2016; Lu et al. 2018b; Keller 2019; 
Zhang et al. 2024). In particular, members of the family Tubeufiaceae have 
been reported to produce a range of bioactive secondary metabolites with an-
tifungal, antibacterial, antidiabetic, and anticancer activities (Itazaki et al. 1990; 
Hanada et al. 1996; Hu et al. 2006; Lu et al. 2018b; Zhang et al. 2023b, 2024). 
Within this family, taxonomic studies of Neohelicomyces have not only clarified 
species diversity and distribution, but also highlighted their chemical potential 
(Zheng et al. 2023; Ma et al. 2024a, 2024b). For example, compounds isolated 
from N. hyalosporus (PF11-1) exhibited moderate cytotoxicity against human 
cancer cell lines, including A549, TCA, and RD (Zheng et al. 2023). These find-
ings suggest that Neohelicomyces could provide valuable candidate strains for 
the development of oncology-related drugs.

According to Index Fungorum (2026), Neohelicomyces currently compris-
es 36 species distributed across Asia (especially China (35/36 = 97.22%), 
with Guizhou Province as a diversity hotspot, following by Yunnan, Guangxi, 
Hainan, Tibet, Guangdong, and other regions), Europe (2/36 = 5.56%), and 
North America (2/36 = 5.56%) (Note: percentages are calculated as the pro-
portion of the 36 accepted species that have been reported from each re-
gion; species occurring in multiple regions were counted in each relevant 
region) (Luo et al. 2017; Tibpromma et al. 2018; Crous et al. 2019a, 2019b; 
Dong et al. 2020; Hsieh et al. 2021; Lu et al. 2022b; Yang et al. 2023; Ma et 
al. 2024a, 2024b, Ma et al. 2025; Peng et al. 2025; Sun et al. 2025). Most 
species inhabit freshwater driftwood or moist substrates, e.g., N. aquaticus, 
N. grandisporus, N. submersus (Luo et al. 2017), N. thailandicus (Dong et al. 
2020), N. hydei, N. lignicola, N. macrosporus (Ma et al. 2024a, 2024b), while 
others occur on terrestrial plant tissues, e.g., N. melaleucae on leaves (Crous 
et al. 2019b), N. pandanicola on roots (Tibpromma et al. 2018). In particular, 
N. pallidus has been recorded from multiple countries, including China, the 
Czech Republic, Italy, Japan, the Netherlands, and the United States, and ex-
hibits both freshwater and terrestrial occurrences (Linder 1929; Goos 1989; 
Tsui et al. 2001; Zhao et al. 2007; Lu et al. 2018b; Ma et al. 2024b). This 
ecological versatility suggests strong adaptive potential.

In this study, we report two novel Neohelicomyces species (N. coffeae and 
N. puerensis) isolated from decaying branches of C. arabica. This discovery 
marks the first records of new taxa of this genus from coffee hosts, thereby 
extending its known host and substrate range into agricultural ecosystems. 
Morphologically, species of Neohelicomyces are generally similar, but they 
can be differentiated by several diagnostic features, such as the size of conid-
iophores and conidia, the diameter and times of coils of conidia, the presence 
or absence of septa in conidia, and whether conidiophores are branched. In 
addition to these morphological characteristics, DNA sequence data, partic-
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ularly from the ITS region, provide robust evidence for species delimitation. 
Beyond their taxonomic significance, these species may represent candidate 
strains for the exploration of bioactive secondary metabolites. Furthermore, 
by expanding the known diversity of Neohelicomyces in agricultural environ-
ments, our findings provide a foundation for future studies that integrate 
taxonomy, ecology, and natural product research, and highlight the potential 
of saprophytic fungi as reservoirs of novel metabolites with pharmaceutical 
and biotechnological applications (Strobel and Daisy 2003; Duong et al. 2020; 
Zheng et al. 2023; Han et al. 2025a).

Acknowledgements

Meiyan Han thanks the CMU Presidential Scholarship, Chiang Mai University, 
Thailand. SCK and ST thank the Yunnan Revitalization Talents Support Plan 
(High-End Foreign Experts Program), the Key Laboratory of Yunnan Provincial 
Department of Education of the Deep-Time Evolution on Biodiversity from the 
Origin of the Pearl River, and the National Natural Science Foundation of Chi-
na (No. 32260004) for their support. Nakarin Suwannarach thanks Chiang Mai 
University for the partial support. The authors would like to thank the Doctoral 
Innovation Research Program Team at Qujing Normal University for its support. 
The authors extend their appreciation to the Ongoing Research Funding Pro-
gram (ORF-ctr-2026-6), King Saud University, Riyadh, Saudi Arabia. Dr. Shaun 
Pennycook, Manaaki Whenua - Landcare Research, New Zealand, is thanked for 
his assistance in selecting species epithets for the new taxa.

Additional information
Conflict of interest
The authors have declared that no competing interests exist.

Ethical statement
No ethical statement was reported.

Use of AI
No use of AI was reported.

Funding
This research was supported by the Yunnan Provincial Department of Science and 
Technology “Zhihui Yunnan” plan (202403AM140023), the National Natural Science 
Foundation of China (Number 32260004), and the Ongoing Research Funding Program 
(ORF-ctr-2026-6), King Saud University, Riyadh, Saudi Arabia.

Author contributions
Conceptualization: ST, NK. Data curation: ST, MYH, LL. Formal analysis: SCK, ST, and NS. 
Funding acquisition: SCK, ST, JYY, and AME. Investigation: SCK and MYH. Methodology: 
MYH, ST, NS. Project administration: ST, SCK, and NS. Resources: MYH. Software: MYH, 
LL, DGZ, and LJZ. Supervision: ST NS, and SCK. Validation: ST, NS, and SCK. Visualiza-
tion: ST and MYH. Writing - original draft: MYH. Review and editing: ST, JYY, SCK, NS, JK, 
LL, DGZ, AME, FQY, ATA, DQD, LJZ.



357MycoKeys 127: 343–362 (2026), DOI: 10.3897/mycokeys.127.173937

Mei-Yan Han et al.: Two new Neohelicomyces species from coffee

Author ORCIDs
Mei-Yan Han  https://orcid.org/0009-0004-3705-5408
Jing-Ya Yang  https://orcid.org/0009-0000-0375-990X
Samantha C. Karunarathna  https://orcid.org/0000-0001-7080-0781
Jaturong Kumla  https://orcid.org/0000-0002-3673-6541
Li Lu  https://orcid.org/0000-0003-0977-6414
De-Ge Zheng  https://orcid.org/0009-0001-9199-6784
Abdallah M. Elgorban  https://orcid.org/0000-0003-3664-7853
Alanoud T. Alfagham  https://orcid.org/0000-0001-9008-3679
Fu-Qiang Yu  https://orcid.org/0000-0001-7931-080X
Dong-Qin Dai  https://orcid.org/0000-0001-8935-8807
Li-Juan Zhang  https://orcid.org/0000-0002-3234-6757
Nakarin Suwannarach  https://orcid.org/0000-0002-2653-1913
Saowaluck Tibpromma  https://orcid.org/0000-0002-4706-6547

Data availability
All of the data that support the findings of this study are available in the main text.

References

Barr ME (1979) Classification of Loculoascomycetes. Mycologia 71: 935–957. https://
doi.org/10.1080/00275514.1979.12021099

Barr ME (1980) On the family Tubeufiaceae (Pleosporales). Mycotaxon 12: 137–167. 
https://doi.org/10.5962/p.417317

Bills GF, Gloer JB (2016) Biologically active secondary metabolites from the fungi. Mi-
crobiology Spectrum 4: e10.1128. https://doi.org/10.1128/microbiolspec.FUNK-
0009-2016

Boonmee S, Zhang Y, Chomnunti P, Chukeatirote E, Tsui CKM, Bahkali AH, Hyde KD 
(2011) Revision of lignicolous Tubeufiaceae based on morphological reexamination 
and phylogenetic analysis. Fungal Diversity 51: 63–102. https://doi.org/10.1007/
s13225-011-0147-4

Boonmee S, Rossman AY, Liu JK, Li WJ, Dai DQ, Bhat JD, Jones EBG, McKenzie EHC, 
Xu JC, Hyde KD (2014) Tubeufiales, ord. nov., integrating sexual and asexual generic 
names. Fungal Diversity 68: 239–298. https://doi.org/10.1007/s13225-014-0304-7

Brahmanage RS, Lu YZ, Bhat DJ, Wanasinghe DN, Yan JY, Hyde KD, Boonmee S (2017) 
Phylogenetic investigations on freshwater fungi in Tubeufiaceae (Tubeufiales) reveals 
the new genus Dictyospora and new species Chlamydotubeufia aquatica and Helico-
sporium flavum. Mycosphere 8: 917–933. https://doi.org/10.5943/mycosphere/8/7/8

Cai L, Tsui CKM, Zhang KQ, Hyde KD (2002) Aquatic fungi from Lake Fuxian, Yunnan, 
China. Fungal Diversity 9: 57–70. https://doi.org/10.1017/S0953756202005658

Capella-Gutiérrez S, Silla-Martínez JM, Gabaldón T (2009) trimAl: A tool for automated 
alignment trimming in large-scale phylogenetic analyses. Bioinformatics 25: 1972–
1973. https://doi.org/10.1093/bioinformatics/btp348

Crous P, Schumacher RK, Akulov A, Thangavel R, Hernández-Restrepo M, Carnegie A, 
Cheewangkoon R, Wingfield MJ, Summerell BA, Quaedvlieg W, Coutinho TA, Roux 
J, Wood AR, Giraldo A, Groenewald JZ (2019a) New and interesting fungi. 2. Fungal 
Systematics and Evolution 3: 57–134. https://doi.org/10.3114/fuse.2019.03.06

Crous PW, Wingfield M, Lombard L, Roets F, Swart W, Alvarado P, Carnegie A, Moreno 
G, Luangsaard J, Thangavel R, Alexandrova AV, Baseia IG, Bellanger J-M, Bessette 

https://orcid.org/0009-0004-3705-5408
https://orcid.org/0009-0000-0375-990X
https://orcid.org/0000-0001-7080-0781
https://orcid.org/0000-0002-3673-6541
https://orcid.org/0000-0003-0977-6414
https://orcid.org/0009-0001-9199-6784
https://orcid.org/0000-0003-3664-7853
https://orcid.org/0000-0001-9008-3679
https://orcid.org/0000-0001-7931-080X
https://orcid.org/0000-0001-8935-8807
https://orcid.org/0000-0002-3234-6757
https://orcid.org/0000-0002-2653-1913
https://orcid.org/0000-0002-4706-6547
https://doi.org/10.1080/00275514.1979.12021099
https://doi.org/10.1080/00275514.1979.12021099
https://doi.org/10.5962/p.417317
https://doi.org/10.1128/microbiolspec.FUNK-0009-2016
https://doi.org/10.1128/microbiolspec.FUNK-0009-2016
https://doi.org/10.1007/s13225-011-0147-4
https://doi.org/10.1007/s13225-011-0147-4
https://doi.org/10.1007/s13225-014-0304-7
https://doi.org/10.5943/mycosphere/8/7/8
https://doi.org/10.1017/S0953756202005658
https://doi.org/10.1093/bioinformatics/btp348
https://doi.org/10.3114/fuse.2019.03.06


358MycoKeys 127: 343–362 (2026), DOI: 10.3897/mycokeys.127.173937

Mei-Yan Han et al.: Two new Neohelicomyces species from coffee

AE, Bessette AR, Delapeña-Lastra S, García D, Gené J, Pham THG, Heykoop M, Ma-
lysheva E, Malysheva V, Martín MP, Morozova OV, Noisripoom W, Overton BE, Rea 
AE, Sewall BJ, Smith ME, Smyth CW, Tasanathai K, Visagie CM, Adamík S, Alves A, 
Andrade JP, Aninat MJ, Araújo RVB, Bordallo JJ, Boufleur T, Baroncelli R, Barreto RW, 
Bolin J, Cabero J, Cabo M, Cafà G, Caffot MLH, Cai L, Carlavilla JR, Chávez R, Decas-
tro RRL, Delgat L, Deschuyteneer D, Dios MM, Domínguez LS, Evans HC, Eyssartier G, 
Ferreira BW, Figueiredo CN, Liu F, Fournier J, Galli-Terasawa LV, Gil-Durán C, Glienke C, 
Gonçalves MFM, Gryta H, Guarro J, Himaman W, Hywel-Jones N, Iturrieta-González I, 
Ivanushkina NE, Jargeat P, Khalid AN, Khan J, Kiran M, Kiss L, Kochkina GA, Kolaík M, 
Kubátová A, Lodge DJ, Loizides M, Luque D, Manjón JL, Marbach PAS, Massolajr NS, 
Mata M, Miller AN, Mongkolsamrit S, Moreau P-A, Morte A, Mujic A, Navarro-Ródenas 
A, Németh MZ, Nóbrega TF, Nováková A, Olariaga I, Ozerskaya SM, Palma MA, Pet-
ters-Vandresen DAL, Piontelli E, Popov ES, Rodríguez A, Requejo Ó, Rodrigues ACM, 
Rong IH, Roux J, Seifert KA, Silva BDB, Sklená F, Smith JA, Sousa JO, Souza HG, De-
souza JT, Vec K, Tanchaud P, Tanney JB, Terasawa F, Thanakitpipattana D, Torres-Gar-
cia D, Vaca I, Vaghefi N, Vaniperen AL, Vasilenko OV, Verbeken A, Yilmaz N, Zamora 
JC, Zapata M, Jurjević Ž, Groenewald JZ (2019b) Fungal Planet description sheets: 
951–1041. Persoonia 43: 223–425. https://doi.org/10.3767/persoonia.2019.43.06

Dissanayake AJ, Bhunjun CS, Maharachchikumbura SSN, Liu JK (2020) Applied as-
pects of methods to infer phylogenetic relationships amongst fungi. Mycosphere 11: 
2652–2676. https://doi.org/10.5943/mycosphere/11/1/18

Dong W, Wang B, Hyde KD, McKenzie EHC, Raja HA, Tanaka K, Abdel-Wahab MA, Ab-
del-Aziz FA, Doilom M, Phookamsak R, Hongsanan S, Wanasinghe DN, Yu XD, Wang 
GN, Yang H, Yang J, Thambugala KM, Tian Q, Luo ZL, Yang JB, Miller AN, Fournier J, 
Boonmee S, Hu DM, Nalumpang S, Zhang H (2020) Freshwater Dothideomycetes. 
Fungal Diversity 105: 319–575. https://doi.org/10.1007/s13225-020-00463-5

Duong B, Marraccini P, Maeght JL, Vaast P, Lebrun M, Duponnois R (2020) Coffee mi-
crobiota and its potential use in sustainable crop management: A review. Frontiers in 
Sustainable Food Systems 4: e607935. https://doi.org/10.3389/fsufs.2020.607935

Goos R (1989) On the anamorph genera Helicosporium and Drepanospora. Mycologia 
81: 356–374. https://doi.org/10.1080/00275514.1989.12025759

Hall TA (1999) BioEdit: A user-friendly biological sequence alignment editor and anal-
ysis program for Windows 95/98/NT. Nucleic Acids Symposium Series 41: 95–98.

Han MY, Lu L, Karunarathna SC, Zheng DG, Elgorban AM, Tibpromma S (2024) Mor-
pho-molecular analyses reveal Aquadictyospora yunnanensis sp. nov. from coffee 
(Coffea arabica) in Yunnan Province, China. Phytotaxa 674: 239–251. https://doi.
org/10.11646/PHYTOTAXA.674.3.1

Han MY, Karunarathna SC, Lu L, Zheng DG, Suwannarach N, Elgorban AM, Dai DQ, Zhang 
lj, Zhao WT, Chukeatirote E, Tibpromma S (2025a) Three new species of Camporesio-
myces (Tubeufiaceae, Tubeufiales, Dothideomycetes) associated with coffee in Yun-
nan, China. MycoKeys 117: 315–336. https://doi.org/10.3897/mycokeys.117.125875

Han MY, Karunarathna SC, Lu L, Zheng D, Dai DQ, Suwannarach N, Elgorban AM, Zhang 
LJ, Chukeatirote E, Tibpromma S (2025b) Pseudodictyosporium yunnanensis sp. nov. 
(Dictyosporiaceae, Pleosporales) from dead twigs of Coffea arabica in China. Phyto-
taxa 711: 28–42. https://doi.org/10.11646/phytotaxa.711.1.2

Hanada T, Sato T, Arioka M, Uramoto M, Yamasaki M (1996) Purification and characteriza-
tion of a 15 kDa protein (p15) produced by Helicosporium that exhibits distinct effects 
on neurite outgrowth from cortical neurons and PC12 cells. Biochemical and Biophysi-
cal Research Communications 228: 209–215. https://doi.org/10.1006/bbrc.1996.1641

https://doi.org/10.3767/persoonia.2019.43.06
https://doi.org/10.5943/mycosphere/11/1/18
https://doi.org/10.1007/s13225-020-00463-5
https://doi.org/10.3389/fsufs.2020.607935
https://doi.org/10.1080/00275514.1989.12025759
https://doi.org/10.11646/PHYTOTAXA.674.3.1
https://doi.org/10.11646/PHYTOTAXA.674.3.1
https://doi.org/10.3897/mycokeys.117.125875
https://doi.org/10.11646/phytotaxa.711.1.2
https://doi.org/10.1006/bbrc.1996.1641


359MycoKeys 127: 343–362 (2026), DOI: 10.3897/mycokeys.127.173937

Mei-Yan Han et al.: Two new Neohelicomyces species from coffee

Hongsanan S, Phookamsak R, Bhat DJ, Wanasinghe DN, Promputtha I, Suwannarach N, 
Sandamali D, Lumyong S, Xu JC, Xie N (2023) Exploring ascomycete diversity in Yun-
nan, China I: Resolving ambiguous taxa in Phaeothecoidiellaceae and investigating 
conservation implications of fungi. Frontiers in Cellular and Infection Microbiology 
13: e1252387. https://doi.org/10.3389/fcimb.2023.1252387

Hsieh SY, Goh TK, Kuo CH (2021) New species and records of Helicosporium sensu lato 
from Taiwan, with a reflection on current generic circumscription. Mycological Prog-
ress 20: 169–190. https://doi.org/10.1007/s11557-020-01663-8

Hu H, Guo H, Li E, Liu X, Zhou Y, Che Y (2006) Decaspirones F–I, bioactive secondary me-
tabolites from the saprophytic fungus Helicoma viridis. Journal of Natural Products 
69: 1672–1675. https://doi.org/10.1021/np0603830

Huelsenbeck JP, Ronquist F (2001) MRBAYES: Bayesian inference of phylogenetic trees. 
BioinformaticsSuppl. material 17: 754–589. https://doi.org/10.1093/bioinformat-
ics/17.8.754

Hyde KD, Jeewon R, Chen YJ, Bhunjun CS, Calabon MS, Jiang HB, Lin CG, Norphanphoun 
C, Sysouphanthong P, Pem D, Tibpromma S, Zhang Q, Doilom M, Jayawardena RS, 
Liu JK, Maharachchikumbura SSN, Phukhamsakda C, Phookamsak R, Al-Sadi AM, 
Thongklang N, Wang Y, Gafforov Y, Jones EB, Lumyong S (2020) The numbers of 
fungi: Is the descriptive curve flattening? Fungal Diversity 103: 219–271. https://doi.
org/10.1007/s13225-020-00458-2

Hyde KD, Noorabadi MT, Thiyagaraja V, He MQ, Johnston PR, Wijesinghe SN, Armand A, 
Biketova AY, Chethana KWT, Erdoğdu M, Ge ZW, Groenewald JZ, Hongsanan S, Kušan 
I, Leontyev DV, Li DW, Lin CG, Liu NG, Maharachchikumbura SSN, Matočec N, May TW, 
McKenzie EHC, Mešić A, Perera RH, Phukhamsakda C, Piątek M, Samarakoon MC, 
Selcuk F, Senanayake IC, Tanney JB, Tian Q, Vizzini A, Wanasinghe DN, Wannasawang 
N, Wijayawardene NN, Zhao RL, Abdel-Wahab MA, Abdollahzadeh J, Abeywickrama 
PD (2024) The 2024 Outline of Fungi and fungus-like taxa. Mycosphere 15: 5146–
6239. https://doi.org/10.5943/mycosphere/15/1/25

Index Fungorum (2026) Index Fungorum. http://www.indexfungorum.org/Names/
Names.asp [accessed 22 Jan 2026]

Itazaki H, Nagashima K, Sugita K, Yoshida H, Kawamura Y, Yasuda Y, Matsumoto K, Ishii 
K, Uotani N, Nakai H, Terui A, Yoshimatsu S, Ikenishi Y, Nakagawa Y (1990) Solation 
and structural elucidation of new cyclotetrapeptides, trapoxins A and B, having de-
transformation activities as antitumor agents. The Journal of Antibiotics 43: 1524–
1532. https://doi.org/10.7164/antibiotics.43.1524

Katoh K, Rozewicki J, Yamada KD (2019) MAFFT online service: Multiple sequence 
alignment, interactive sequence choice and visualization. Briefings in Bioinformatics 
20: 1160–1166. https://doi.org/10.1093/bib/bbx108

Keller NP (2019) Fungal secondary metabolism: Regulation, function and drug discov-
ery. Nature Reviews. Microbiology 17: 167–180. https://doi.org/10.1038/s41579-
018-0121-1

Kodsueb R, Jeewon R, Vijaykrishna D, McKenzie EHC, Lumyong P, Lumyong S, Hyde KD 
(2006) Systematic revision of Tubeufiaceae based on morphological and molecular 
data. Fungal Diversity 21: 105–130.

Li LL, Shen HW, Bao DF, Wanasinghe DN, Lu YZ, Feng Y, Luo ZL (2022) The plethora of 
Tubeufiaceae in lakes of the northwestern Yunnan plateau, China. Frontiers in Micro-
biology 13: e1056669. https://doi.org/10.3389/fmicb.2022.1056669

Linder DH (1929) A monograph of the helicosporous fungi imperfecti. Annals of the 
Missouri Botanical Garden 16: 227–388. https://doi.org/10.2307/2394038

https://doi.org/10.3389/fcimb.2023.1252387
https://doi.org/10.1007/s11557-020-01663-8
https://doi.org/10.1021/np0603830
https://doi.org/10.1093/bioinformatics/17.8.754
https://doi.org/10.1093/bioinformatics/17.8.754
https://doi.org/10.1007/s13225-020-00458-2
https://doi.org/10.1007/s13225-020-00458-2
https://doi.org/10.5943/mycosphere/15/1/25
http://www.indexfungorum.org/Names/Names.asp
http://www.indexfungorum.org/Names/Names.asp
https://doi.org/10.7164/antibiotics.43.1524
https://doi.org/10.1093/bib/bbx108
https://doi.org/10.1038/s41579-018-0121-1
https://doi.org/10.1038/s41579-018-0121-1
https://doi.org/10.3389/fmicb.2022.1056669
https://doi.org/10.2307/2394038


360MycoKeys 127: 343–362 (2026), DOI: 10.3897/mycokeys.127.173937

Mei-Yan Han et al.: Two new Neohelicomyces species from coffee

Liu JK, Hyde KD, Jeewon R, Phillips AJ, Maharachchikumbura SS, Ryberg M, Liu ZY, Zhao 
Q (2017) Ranking higher taxa using divergence times: A case study in Dothideomy-
cetes. Fungal Diversity 84: 75–99. https://doi.org/10.1007/s13225-017-0385-1

Liu JK, Lu YZ, Cheewangkoon R, To-Anun C (2018) Phylogeny and morphology of Heli-
cotubeufia gen. nov. with three new species in Tubeufiaceae from aquatic habitats. 
Mycosphere 9: 495–509. https://doi.org/10.5943/mycosphere/9/3/4

Liu SE, García-Palacios P, Tedersoo L, Guirado E, van der Heijden MGA, Wagg C, Chen 
DM, Wang QK, Wang JT, Singh BK, Delgado-Baquerizo M (2022) Phylotype diversity 
within soil fungal functional groups underlies stable plant production over time. The 
ISME Journal 16: 1063–1073. https://doi.org/10.1038/s41396-021-01174-3

Liu YJ, Whelen S, Hall BD (1999) Phylogenetic relationships among ascomycetes: Ev-
idence from an RNA polymerase II subunit. Molecular Biology and Evolution 16: 
1799–1808. https://doi.org/10.1093/oxfordjournals.molbev.a026092

Lu L, Tibpromma S, Karunarathna SC, Jayawardena RS, Lumyong S, Xu J, Hyde KD 
(2022a) Comprehensive review of fungi on coffee. Pathogens 11: e411. https://doi.
org/10.3390/pathogens11040411

Lu L, Karunarathna SC, Rajeshkumar KC, Elgorban AM, Jayawardena RS, Hongsanan S, 
Suwannarach N, Kumla J, Xiong YR, Hyde KD, Han MY, Zheng DG, Li Q, Dai DQ, Tib-
promma S (2025a) Unveiling fungal diversity associated with coffee trees in China 
using a polyphasic approach and a global review of coffee saprobic fungi. IMA Fun-
gus 16: e144874. https://doi.org/10.3897/imafungus.16.144874

Lu L, Karunarathna SC, Xiong YR, Han LS, Chen XM, Xu RF, Liu XF, Zeng XY, Dai DQ, Elgor-
ban AM, Jayawardena RS, Hyde KD, Tibpromma S (2025b) Taxonomy and systemat-
ics of micro-fungi associated with Coffea in southern China and northern Thailand. 
Fungal Diversity 1–275. https://doi.org/10.21203/rs.3.rs-6462360/v1

Lu YZ, Boonmee S, Liu JK, Hyde KD, McKenzie EH, Eungwanichayapant PD, Kang JC 
(2018a) Multi-gene phylogenetic analyses reveals Neohelicosporium gen. nov. and 
five new species of helicosporous hyphomycetes from aquatic habitats. Mycological 
Progress 17: 631–646. https://doi.org/10.1007/s11557-017- 1366-1

Lu YZ, Liu JK, Hyde KD, Jeewon R, Kang JC, Fan C, Boonmee S, Bhat DJ, Luo ZL, Lin CG, 
Eungwanichayapant PD (2018b) A taxonomic reassessment of Tubeufiales based 
on multi-locus phylogeny and morphology. Fungal Diversity 92: 131–344. https://doi.
org/10.1007/s13225-018-0411-y

Lu YZ, Ma J, Xiao XJ, Zhang LJ, Xiao YP, Kang JC (2022b) Four new species and three new 
records of helicosporous hyphomycetes from China and their multi-gene phylogenies. 
Frontiers in Microbiology 13: e1053849. https://doi.org/10.3389/fmicb.2022.1053849

Luo ZL, Bhat DJ, Jeewon R, Boonmee S, Bao DF, Zhao YC, Chai HM, Su HY, Su XJ, Hyde 
KD (2017) Molecular phylogeny and morphological characterization of asexual fungi 
(Tubeufiaceae) from freshwater habitats in Yunnan, China. Cryptogamie. Mycologie 
38: 27–53. https://doi.org/10.7872/crym/v38.iss1.2017.27

Ma J, Xiao XJ, Liu NG, Boonmee S, Xiao YP, Lu YZ (2023) Morphological and multi-gene 
phylogenetic analyses reveal Pseudotubeufia gen. nov. and two new species in Tubeu-
fiaceae from China. Journal of Fungi 9: 742. https://doi.org/10.3390/jof9070742

Ma J, Gomdola D, Boonmee S, Shen HW, Tang X, Zhang LJ, Lu YZ, Hyde KD (2024a) 
Three new species of Neohelicomyces (Tubeufiales, Tubeufiaceae) from freshwater 
and terrestrial habitats in China. MycoKeys 105: 317–337. https://doi.org/10.3897/
mycokeys.105.123456

Ma J, Hyde KD, Tibpromma S, Gomdola D, Liu NG, Norphanphoun C, Bao DF, Boonmee 
S, Xiao XJ, Zhang LJ, Luo ZL, Zhao Q, Suwannarach N, Karunarathna SC, Liu JK, Lu 

https://doi.org/10.1007/s13225-017-0385-1
https://doi.org/10.5943/mycosphere/9/3/4
https://doi.org/10.1038/s41396-021-01174-3
https://doi.org/10.1093/oxfordjournals.molbev.a026092
https://doi.org/10.3390/pathogens11040411
https://doi.org/10.3390/pathogens11040411
https://doi.org/10.3897/imafungus.16.144874
https://doi.org/10.21203/rs.3.rs-6462360/v1
https://doi.org/10.1007/s11557-017-
https://doi.org/10.1007/s13225-018-0411-y
https://doi.org/10.1007/s13225-018-0411-y
https://doi.org/10.3389/fmicb.2022.1053849
https://doi.org/10.7872/crym/v38.iss1.2017.27
https://doi.org/10.3390/jof9070742
https://doi.org/10.3897/mycokeys.105.123456
https://doi.org/10.3897/mycokeys.105.123456


361MycoKeys 127: 343–362 (2026), DOI: 10.3897/mycokeys.127.173937

Mei-Yan Han et al.: Two new Neohelicomyces species from coffee

YZ (2024b) Taxonomy and systematics of lignicolous helicosporous hyphomycetes. 
Fungal Diversity 129: 365–653. https://doi.org/10.1007/s13225-024-00544-9

Ma XY, Song DD, Ma J (2025) Morphological and phylogenetic analyses reveal two new 
species of Neohelicomyces (Tubeufiales, Tubeufiaceae) from China. MycoKeys 121: 
237–251. https://doi.org/10.3897/mycokeys.121.987654

McCook S, Vandermeer J (2015) The big rust and the red queen: Long-term perspectives 
on coffee rust research. Phytopathology 105: 1164–1173. https://doi.org/10.1094/
PHYTO-04-15-0085-RVW

Peng T, Lu YZ, Bai S, Zhang JY, Xiao XJ, Wu N, Ma J (2025) Novel Helicosporium and 
Neohelicomyces (Tubeufiaceae, Tubeufiales) species from terrestrial habitats 
in China and Thailand. MycoKeys 112: 81–101. https://doi.org/10.3897/mycok-
eys.112.140211

Qian LS, Chen JH, Deng T, Sun H (2020) Plant diversity in Yunnan: Current status and future 
directions. Plant Diversity 42: 281–291. https://doi.org/10.1016/j.pld.2020.07.006

Rathnayaka AR, Tennakoon DS, Jones GE, Wanasinghe DN, Bhat DJ, Priyashantha AH, 
Stephenson SL, Tibpromma S, Karunarathna SC (2025) Significance of precise doc-
umentation of hosts and geospatial data of fungal collections, with an emphasis on 
plant-associated fungi. New Zealand Journal of Botany 63: 462–489. https://doi.org
/10.1080/0028825X.2024.2381734

Rehner SA, Samuels GJ (1994) Taxonomy and phylogeny of Gliocladium analysed from 
nuclear large subunit ribosomal DNA sequences. Mycological Research 98: 625–
634. https://doi.org/10.1016/S0953-7562(09)80409-7

Ronquist F, Teslenko M, Van Der Mark P, Ayres DL, Darling A, Höhna S, Larget B, Liu L, 
Suchard MA, Huelsenbeck JP (2012) MrBayes 3.2: Efficient Bayesian Phylogenet-
ic Inference and model choice across a large model space. Systematic Biology 61: 
539–542. https://doi.org/10.1093/sysbio/sys029

Senanayake IC, Rathnayaka AR, Marasinghe DS, Calabon MS, Gentekaki E, Lee HB, 
Hurdeal VG, Pem D, Dissanayake LS, Wijesinghe SN, Bundhun D, Nguyen TT, Goonase-
kara ID, Abeywickrama PD, Bhunjun CS, Jayawardena RS, Wanasinghe DN, Jeewon R, 
Bhat DJ, Xiang MM (2020) Morphological approaches in studying fungi: Collection, 
examination, isolation, sporulation and preservation. Mycosphere 11: 2678–2754. 
https://doi.org/10.5943/mycosphere/11/1/20

Shen HW, Bao DF, Bhat DJ, Su HY, Luo ZL (2022) Lignicolous freshwater fungi in Yunnan 
Province, China: An overview. Mycology 13: 119–132. https://doi.org/10.1080/2150
1203.2022.2058638

Stamatakis A (2006) RAxML-VI-HPC: Maximum likelihood-based phylogenetic analyses 
with thousands of taxa and mixed models. BioinformaticsSuppl. material 22: 2688–
2690. https://doi.org/10.1093/bioinformatics/btl446

Strobel G, Daisy B (2003) Bioprospecting for microbial endophytes and their natural 
products. Microbiology and Molecular Biology Reviews 67: 491–502. https://doi.
org/10.1128/mmbr.67.4.491-502.2003

Sun YR, Hyde KD, Liu NG, Jayawardena RS, Wijayawardene NN, Ma J, Zhang Q, Al-Otibi 
F, Wang Y (2025) Micro-fungi in southern China and northern Thailand: Emphasis 
on medicinal plants. Fungal Diversity 131: 99–299. https://doi.org/10.1007/s13225-
024-00549-4

Swindell SR, Plasterer TN (1997) Seqman. Sequence data analysis guidebook. Springer, 
pp. 75–89. https://doi.org/10.1385/0-89603-358-9:75

Tibpromma S, Hyde KD, McKenzie EHC, Bhat DJ, Phillips AJL, Wanasinghe DN, Samara-
koon MC, Jayawardena RS, Dissanayake AJ, Tennakoon DS, Doilom M, Phookamsak 

https://doi.org/10.1007/s13225-024-00544-9
https://doi.org/10.3897/mycokeys.121.987654
https://doi.org/10.1094/PHYTO-04-15-0085-RVW
https://doi.org/10.1094/PHYTO-04-15-0085-RVW
https://doi.org/10.3897/mycokeys.112.140211
https://doi.org/10.3897/mycokeys.112.140211
https://doi.org/10.1016/j.pld.2020.07.006
https://doi.org/10.1080/0028825X.2024.2381734
https://doi.org/10.1080/0028825X.2024.2381734
https://doi.org/10.1016/S0953-7562(09)80409-7
https://doi.org/10.1093/sysbio/sys029
https://doi.org/10.5943/mycosphere/11/1/20
https://doi.org/10.1080/21501203.2022.2058638
https://doi.org/10.1080/21501203.2022.2058638
https://doi.org/10.1093/bioinformatics/btl446
https://doi.org/10.1128/mmbr.67.4.491-502.2003
https://doi.org/10.1128/mmbr.67.4.491-502.2003
https://doi.org/10.1007/s13225-024-00549-4
https://doi.org/10.1007/s13225-024-00549-4
https://doi.org/10.1385/0-89603-358-9:75


362MycoKeys 127: 343–362 (2026), DOI: 10.3897/mycokeys.127.173937

Mei-Yan Han et al.: Two new Neohelicomyces species from coffee

R, Tang AMC, Xu JC, Mortimer PE, Promputtha I, Maharachchikumbura SSN, Khan 
S, Karunarathna SC (2018) Fungal diversity notes 840–928: Micro-fungi associated 
with Pandanaceae. Fungal Diversity 93: 1–160. https://doi.org/10.1007/s13225-
018-0408-6

Tsui CK, Hyde KD, Hodgkiss IJ (2001) Longitudinal and temporal distribution of freshwa-
ter ascomycetes and dematiaceous hyphomycetes on submerged wood in the Lam 
Tsuen River, Hong Kong. Journal of the North American Benthological Society 20(4): 
533–549. https://doi.org/10.2307/1468086

Tsui CK, Sivichai S, Berbee ML (2006) Molecular systematics of Helicoma, Helicomyces 
and Helicosporium and their teleomorphs inferred from rDNA sequences. Mycologia 
98: 94–104. https://doi.org/10.1080/15572536.2006.11832715

Vaidya G, Lohman DJ, Meier R (2011) SequenceMatrix: Concatenation software for the 
fast assembly of multi-gene datasets with character set and codon information. Cla-
distics : The International Journal of the Willi Hennig Society 27: 171–180. https://
doi.org/10.1111/j.1096-0031.2010.00329.x

Vilgalys R, Hester M (1990) Rapid genetic identification and mapping of enzymatically-
amplified ribosomal DNA from several Cryptococcus species. Journal of Bacteriology 
172: 4238–4246. https://doi.org/10.1128/jb.172.8.4238-4246.1990

Wang XJ, Ye T, Fan LZ, Zhang MD, Zhu YM, Gole TW (2025) Chill topped historical Arabi-
ca coffee yield loss among climate stressors in Yunnan, China, followed by drought. 
npj. Natural Hazards 2: e32. https://doi.org/10.1038/s44304-025-00092-5

White T, Bruns T, Lee S, Taylor J (1990) Amplification and direct sequencing of fungal 
ribosomal RNA genes for phylogenetics. PCR Protocols: A Guide to Methods and 
Applications 18: 315–322. https://doi.org/10.1016/B978-0-12-372180-8.50042-1

Yang J, Liu LL, Jones EBG, Hyde KD, Liu ZY, Bao DF, Liu NG, Li WL, Shen HW, Yu XD, Liu 
J-K (2023) Freshwater fungi from karst landscapes in China and Thailand. Fungal 
Diversity 119: 1–212. https://doi.org/10.1007/s13225-023-00514-7

Zhang MD, Wang RF, Li Y, Hu XQ, Li M, Zhang MS, Duan CC (2020) Ecological suitability 
zoning of Coffea arabica L. in Yunnan Province. Chinese Journal of Eco-Agriculture 
28: 168–178. https://doi.org/10.13930/j.cnki.cjea.190509

Zhang HJ, Dong LZ, Yao XD, Wang W (2023a) Soil fertility shifts the relative importance 
of saprotrophic and mycorrhizal fungi for maintaining ecosystem stability. Global 
Change Biology 29: 1206–1216. https://doi.org/10.1111/gcb.16540

Zhang LJ, Yang MF, Ma J, Xiao XJ, Ma XY, Zheng DG, Han MY, Xia ML, Jayawardena RS, 
Mapook A, Xiao YP, Kang JC, Lu YZ (2023b) Neogrisphenol A, a potential ovarian 
cancer inhibitor from a new record fungus Neohelicosporium griseum. Metabolites 
13: e435. https://doi.org/10.3390/metabo13030435

Zhang LJ, Ma J, Yang MF, Zhao TM, Han MY, Zheng DG, Mapook A, Lu YZ, Jayawardena 
RS (2024) Polyketides from Neohelicosporium griseum: Structure assignment and 
bioactivity investigation. Medicinal Chemistry Research : An International Journal for 
Rapid Communications on Design and Mechanisms of Action of Biologically Active 
Agents 33: 308–313. https://doi.org/10.1007/s00044-023-03172-1

Zhao GZ, Liu XZ, Wu WP (2007) Helicosporous hyphomycetes from China. Fungal Diver-
sity 26: 313–524.

Zheng W, Han L, He ZJ, Kang JC (2023) A new alkaloid derivative from the saprophytic 
fungus Neohelicomyces hyalosporus PF11-1. Natural Product Research 38: 2215–
2219. https://doi.org/10.1080/14786419.2023.2167202

Zhu H, Tan Y (2022) Flora and vegetation of Yunnan, Southwestern China: Diversity, ori-
gin and evolution. Diversity 14: e340. https://doi.org/10.3390/d14050340

https://doi.org/10.1007/s13225-018-0408-6
https://doi.org/10.1007/s13225-018-0408-6
https://doi.org/10.2307/1468086
https://doi.org/10.1080/15572536.2006.11832715
https://doi.org/10.1111/j.1096-0031.2010.00329.x
https://doi.org/10.1111/j.1096-0031.2010.00329.x
https://doi.org/10.1128/jb.172.8.4238-4246.1990
https://doi.org/10.1038/s44304-025-00092-5
https://doi.org/10.1016/B978-0-12-372180-8.50042-1
https://doi.org/10.1007/s13225-023-00514-7
https://doi.org/10.13930/j.cnki.cjea.190509
https://doi.org/10.1111/gcb.16540
https://doi.org/10.3390/metabo13030435
https://doi.org/10.1007/s00044-023-03172-1
https://doi.org/10.1080/14786419.2023.2167202
https://doi.org/10.3390/d14050340

	Two new Neohelicomyces species (Tubeufiaceae, Tubeufiales) associated with Coffea arabica L. in Yunnan Province, China
	Abstract
	Introduction
	Materials and methods
	Specimen collection, examination, and isolation
	DNA extraction, PCR amplification, and sequencing
	Phylogenetic analyses

	Results
	Phylogenetic analysis results
	Taxonomy
	Neohelicomyces coffeae M.Y. Han & S. Tibpromma, sp. nov.
	Neohelicomyces puerensis M.Y. Han & Tibpromma S., sp. nov.

	Discussion
	Acknowledgements
	Additional information
	References

