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Abstract

An isolate of an ascomycetous fungus collected during a field trip in the Zagros Forest, Kermanshah Province
(West of Iran) was identified as Myxotrichum. Based on the morphological and molecular characters the isolate was
identified as M. deflexum. Genomic DNA was extracted and a nuclear rDNA region, containing the internal transcribed
spacers 1, 2 and 5.8S gene of rDNA (ITS) were amplified and PCR product was sequenced. Amplicon was purified,
sequenced and submitted to the GenBank (Acc. No. OR047187). The BLAST search results showed highest similarity of
this isolate to other isolates of M. deflexum from GenBank. By reviewing the literature on ascomycetous fungi,
Myxotrichum is found as a new genus for the funga of Iran.
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Introduction

The Helotiales is an order of the class
Leotiomycetes within the phylum Ascomycota. The
order encompasses 33 families, among which the
Myxotrichaceae with its three distinct genera, namely,
Byssoascus, Myxotrichum, and Oidiodendron placed in
the said order (Wijayawardene et al. 2020). Members
belonging to the Myxotrichaceae possess fusiform or
ellipsoidal ascospores that are striate or smooth. They
possess the ability to decompose cellulosic substrates,
and some have Geomyces or Malbranchea anamorphs
(Eriksson et al. 2001). Twenty species of Myxotrichum
are recorded in the Index Fungorum database
(Wijayawardene et al. 2020). In forest soils,
Myxotrichum species are common inhabitants of the
humus layers, and since they can grow and sporulate at
low temperatures, they might be used to colonize colder
environments as saprophytes helping in the digestion of

the plant material (Uchiyama et al. 1995).

Materials and Methods

In 2022, the presence and frequency of
ascomycetous fungi was studied in oak Zagros forest,
Kermanshah Province (West of Iran). Oak litters were
surface disinfected by immersing in 1% solution on
NaOCI for 30 sec, rinsed in sterile distilled water and
plated on potato-dextrose-agar (PDA) amended with
chloramphenicole (25 pg/ml). The Myxotrichum fungus
was isolated from oak litter samples. Pure cultures were
obtained by monosporic isolation. A representative
isolate, RU-MyDel, was used for morphological and
molecular characterization and deposited in the Fungal
Reference Collection of the Iranian Research Institute of
Plant Protection (Tehran, Iran). For confirmation of
morphological identification, the internal transcribed
spacer region of the nuclear ribosomal DNA (ITS-

rDNA) was amplified using

primer pairs ITS1 (CCGTAGGTGAACCTGCGC) and
ITS4 (TCCTCCGCTTATTGATATGC) (White et al.
1990). The PCR product was submitted for sequencing
to a capillary sequencing machine (Microsynth Co.,
Swiss). ITS aligned sequences dataset was used
for phylogenetic analysis of Myxotrichum species.
Phylogenetic analyses were performed using Maximum
Parsimony (MP) method in the MEGA Ver. 5 software
(Tamura et al. 2011).

Results and Discussion

In this study, one isolate of Myxotrichum on
oak litter was found in Zagros forest, Kermanshah
Province (West of Iran) in 2022 with the following
characteristics: Colony on potato-dextrose-agar (PDA)
was slow growing, attaining a diameter of 20 mm in four
weeks on PDA at 25 °C, at first white, then turned to
reddish brown, diffused pink pigment on PDA and
frequently developed pink or red patches (Fig. 1a, b).
The colony on the reverse side of the agar plate was
hyaline to dark pink (Fig. 1c). Ascomata cleistothecial,
globose, covered by septate, thick-walled, dark brown,
and branched appendages (Fig. 2a-c). Appendage
branches were straight or deflexed upward or
downward, borne along almost the entire length of the
appendage, with hyaline apices (Fig. 2d-f). Asci
hyaline, globose or subglobose, 8-spored, 7.8-10.12 x
12.2-15.7 um (Fig. 2g, h). Ascospores hyaline,
ellipsoidal, 2-3 x 3.3-4.4 um (Fig. 2i). Asexual morph
was not formed on PDA medium. The characteristics of
Myxotrichum sp. isolate agreed with the descriptions
reported by Currah (1985), Uchiyama et al. (1995), and
Fernando et al. (2005).
Specimen examined: IRAN: Kermanshah Province, on
oak leaf litter (oak forest), 02.05.2022, S. Jamali (IRAN
4845C).



184 Jamali / Myxotrichum, a new genus ... / Rostaniha 24(2), 2023

Fig. 1. Myxotrichum deflexum colony on PDA: a. One week, b. Four weeks, c. Colony reverse.
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Fig. 2. Myxotrichum deflexum Ascocarp: a—c. Appendages, d—f. Asci, g, h. Ascospores (Bars: a—¢ = 20 um,
d-h =35 pum, i= 10 pum).
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For confirmation of morphological identification,
the internal transcribed spacer region of the nuclear
ribosomal DNA (ITS-rDNA) was amplified using primer
pairs ITS1L (CCGTAGGTGAACCTGCGC) and ITS4
(TCCTCCGCTTATTGATATGC) (White et al. 1990).
The PCR product was submitted for sequencing to a
capillary sequencing machine (Microsynth Co., Swiss).
The sequence generated in this study was deposited in
GenBank under accession number OR047187. BLAST
analysis revealed a 99.6% nucleotide identity with the ITS
region of Myxotrichum deflexum Berk. (OW987173,
OWwW987189, JX160056, OU989414, and OW987171) that
were reported from Belgium, France, and the UK (Becker
et al. 2014). ITS aligned sequences dataset was used for
phylogenetic analysis of  Myxotrichum  species.
Phylogenetic analyses were performed using Maximum
Parsimony (MP) method in the MEGA Ver. 5 software
(Tamura et al. 2011). Phylogenetic analyses based
on ITS sequences of the present study isolate together with
18 selected isolates of Myxotrichum showed that, this

isolate is closely related to M. deflexum (Fig. 3). The

99

isolate formed a well-supported clade with the authentic
reference isolates of M. deflexum (Fig. 3) and placed
separately from the other species of Myxotrichum. The
result of the phylogenetic analysis was in accordance with
the molecular identification based on DNA sequences in
BLAST search, thus

identification.

resolving the morphological

Myxotrichum deflexum is recognized as a
2005).

species from

chromogenous  fungus  (Nugari Many

researchers have recorded this
Argentina, Canada, England, France, Israel, Japan,
and USA, on cow dung, feathers, fingernails, paper-
based materials, plaster board, rotten rug, rotting
board, rotten straw, sand, soil, wood, wood shavings,
and ringworm lesions on a dog (Pasquariello et al.
2005, Sato et al. 2014). To the best of author’s
knowledge, Myxotrichum is a new genus record for
funga of Iran. A subculture of this fungus is kept at the
Iranian Fungal Culture Collection of the Iranian
Research Institute of Plant Protection (Tehran, Iran)

under accession number IRAN 4845C.

LN833542 Myxotrichum deflexum CBS 228.61

MH858031 Myxotrichum deflexum CBS:228.61 strain CBS 228.61
MHS860562 Myxotrichum deflexum CBS:544.72

A OR047187 Myxotrichum deflexum RU-MyDel

59 LC639278 Myxotrichum deflexum CBS 228.61
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9

—
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-

498:4[?062813 Myxotrichum chartarum

AF062812 Myxotrichum carminoparum
94 —— MH378419 Myxotrichum albicans sgsf 041
MH858191 Myxotrichum stipitatum CBS:393.62
g1 | MH857025 Myxotrichum setosum CBS:260.52
AF062815 Myxotrichum setosum
AF062816 Myxotrichum stipitatum
LC639296 Myxotrichum stipitatum NBRC 31721
KF850380 Myxotrichum stipitatum X17
KF313096 Myxotrichum stipitatum SFCF20120912-11
AF062810 Myxotrichum arcticum

OW986964 Myxotrichum cancellatum
499{ AF062811 Myxotrichum cancellatum

MH858197 Myxotrichum cancellatum CBS:426.62 strain CBS 426.62
99— DQ117453 Gymmnostellatospora canadensis UAMH 9238

L AY608924 Pseudogymmnoascus roseus CS20
Fig. 3. Maximum Parsimony phylogram generated in Mega Ver. 5 from the alignment of 18 combined ITS1+5.8S+ITS2

regions of the genomic ribosomal

DNA sequences of Myxotrichum

isolates (ClI = 0.76, Rl = 0.88,

RCI = 0.68, iRCI = 0.64, and Tree length = 243). The triangle (in red) refers to Myxotricum sp. isolate from Iran.
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