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Abstract: A specimen of an ascomycetous fungus collected during a field trip
was identified as Gymnoascus Baran. Soil samples collected from 0-20 cm
depth were studied for isolation of fungi using a soil dilution plate method.
Based on the morphological and molecular characters the specimens were
identified as Gymnoascus reesii. 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 products were sequenced. Amplicon was
purified, sequenced and submitted to the GenBank (Acc. No. JQ387570-71).
The resulting sequence (600 bp) was submitted to a BLAST search to find
most similar sequences in GenBank. The search results showed highest
similarity of Iranian isolates to other isolates of G. reesii from GenBank. In the
light of literature on ascomycetous fungi, Gymnoascus Baran is a new record
for Iran mycoflora. The specimens are kept in fungal collection of the
Department of Plant Protection, Razi University, Kermanshah, Iran.
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Introduction

The family Gymnoascaceae has not been yet an
object of taxonomic investigation in Iran. The
Gymnoascaceae are characterised by usually
brightly coloured ascomata, sometimes without
a well differentiated peridium, or with a
gymnothecial peridium of interwoven hyphae
forming a  complete or incomplete,
appendiculate or non-appendiculate reticulum,
inside which an interascal tissue is absent, and
the pseudoprototunicate, usually irregularly
disposed,asci release ascospores by
deliquescence. Anamorphs are absent or simply
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arthroconidial (Cannon and Kirk 2007). Unlike
Onygenaceae, members of Gymnoascaceae are
not keratinolytic (Scott and Untereiner 2004),
but some are keratinophilic, some are mildly
cellulolytic, others possibly  chitinolytic
(Lumley and Currah 1995).

Materials and Methods

Isolation

During 2011-2012, the presence and frequency
of ascomycetous fungi was studied in various
fields in Fars province. In each location, samples
were collected from 0-20 cm depth and passed
through 2mm, 40 and 60 mesh sieves. Using the
soil plate method, 10 g of soil samples were
placed in 90 ml of 0.1% water-agar containing
100 ppm NPX, mixed and serially diluted to 10~
to 10” then 1 ml of each solution was flooded on
potato dextrose agar (PDA) and malt extract agar
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(MEA) by an L shape rod. These media were
amended with rose bengal (45 pg/ml) and
chloramphenicol (25 pg/ml). Plates were
incubated at 25-27 °C for 3 to 5 days to allow the
fungi to grow. Plates were observed daily for the
appearance of fungal colonies. Individual
isolates were sub-cultured in new petri dishes
containing MEA and incubated at 25 °C in the
dark. The macroscopic features of the colonies
and details of microscopic structures were
observed using light microscope.

DNA extraction

For DNA extraction, isolates were grown on
PDA for 10 to 15 days at 25 °C in the dark.
Fungal mycelium from pure cultures were
scraped and mechanically disrupted by grinding
to a fine powder in nitrogen using a mortar and
pestle. Total genomic DNA was extracted using
a genomic DNA purification Kit (Fermentas,
UK) according to the manufacturer's instruction.
The resulting DNA extracts were quantified by a
NanoDrop spectrophotometer (NanoDrop
Technologies, USA). DNA samples were kept at
20 °C until they were used for PCR
amplification.

DNA amplification

The ITS regions of nuclear rDNA were
amplified with the universal ITS1 (5’-TCC GTA
GGT GAA CCT GCG G-3') and ITS4 (5'-TCC
TCC GCT TAT TGA TAT G-3") primers (White
et al, 1990) on a CORBETT RESEARCH
model CG1-96 thermocycler. For ITS
amplifications the samples were prepared as
follows: a reaction tube contained, 12.5 pul of a
diluted DNA sample (1: 10 or 1:100 dilutions of
the original extract), 2.5 pl of 10 x PCR buffer,
20 pmoles of each primer, 1.25 nmoles of each
deoxynucleotide, 1.5 mM of MgCl, and 0.5 U of
Taq polymerase (CinnaGen, Iran) in a reaction
volume of 25 pl. The thermocycle were carried
out by the following program: an initial
denaturation step at 94 °C for 3 min; then 30
cycles, consisting of denaturation (30 s at 94 °C),
annealing (30 s at 50 °C), and extension (2 min at
72 °C); and a final extension step of 10 min was
allowed at 72 °C before cooling or removing the
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tubes. Amplified fragments were visualized
under UV light after electrophoresis on 1%
agarose gels stained with ethidium bromide and
run in 1 X TBE buffer. Controls with no DNA
were included in every set of amplification to
check the DNA contamination in reagents and
reaction buffers.

Sequencing of the amplified ITS regions

The amplification products of all specimens
were purified using GeneJET PCR purification
Kit (Fermentas, UK) to remove excess primers
and nucleotides. Sequencing reactions were
performed on purified PCR products in forward
and reverse orientation using the primers used
for amplification (ITS1 or ITS4). The sequence
was determined with an ABI prism 377 DNA
sequencer according to the manufacturer’s
instruction. All DNA sequences of the ITS
regions deposited at the National Center for
Biotechnology Information GenBank (NCBI,
http://www.ncbi.nlm.nih.gov/Entrez)
(Bethesda, MD, USA).

Results and Discussion

One hundred fungal isolates were recovered
from soil samples. The most common fungi
isolated from most soil samples were Aspergillus
and Penicillium species. Other fungi, were less
frequent. All species of Aspergillus and
Penicillium, plus other soil fungi (Cladosporium,
Rhizopus, Fusarium, Rhizoctonia) were easily
isolated on PDA and MEA media. G. reesii was
identified on PDA by the production of orange
colonies 3 days after inoculation.

Gymnoascus reesii

Colonies on PDA attained a diameter of 5 cm
within seven days. Peridial hyphae smooth,
thick-walled, red, septate, anastomosed and
intertwined, bearing short, simple or branched,
straight or curved appendages. Cleistothecia
(gymnothecia) spherical, orange-red, 170-450
pum in diam were observed after two days. Asci
hyaline, subglobose, 8-12 pm, 8-spored, wall
evanescent. Ascospores smooth, light-yellow,
globose and 2.5-4 pm in diam (Fig. 1).
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Figure 1 Gymnoascus reesii. A) Colony PDA medium, B and C) Ascoma (gymnothecium), D) Asci, E)
Appendages, F) Ascospores. Bars = 100 um (Fig B); 62 um (Fig C); 16.7 um (Figs D, E and F).
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All  Gymnoascus isolates  previously
identified based on morphological and cultural
characters, were amplified using the primers
pair ITS1 and ITS4. A amplicon of about 600
bp was obtained for all of the Gymnoascus
isolates. Through Blast search in GenBank all
isolates were identified as Gymnoascus reesii.
All DNA sequences of Gymnoascus isolates
showed 100% homology with valid sequences
of this species that were previously identified
and deposited in GenBank. Accession numbers
of isolates that were submitted to GenBank are
JQ387570 and JQ387571. In the light of the
literature on ascomycetous fungi (Ershad,
2009), Gymnoascus Baran is a new genus
record for Iran mycoflora. The specimens are
kept in fungal collection of the Department of
Plant Protection, Razi University, Kermanshah,
Iran. According to previous reports in other
countries, this species is suitable for biological
control of plant pathogens (Liu et al., 2011).
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