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First report of Paecilomyces marquandii from Iran
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Abstract

During 2008, the presence Baecilomycespecies was studied in fields in Fars province. Soil samples were collected from
0-20 cm depth. The isolates were recovered using a soil dilution plate method directly from soil. Isolation was performed from soll
using malt extract agar, rice agar, oat-meal agar and potato dextrose agar. Anamorphic characteristics such as morphology of
conidiophores, phialides, conidia and chlamydospores were investigated. Based on morphological and molecular characteristic the
fungus was identified a@aecilomyces marquandiThe species is a new report for Iran. The isolates are kept in fungal collection of
the Department of Plant Protection, Razi University, Kermanshah (Iran).
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Introduction

Paecilomycesis a hyphomycetous fungus with glycol ether containing a concentration of 10.5 moles of
more than 30 recognized specidg®aecilomyceshas ethylene oxide), mixed and serially diluted t6*16 10°
different habitats comprised of soil, decaying plantsand 1 ml of each solution flooded on potato dextrose agar
residues, food products and inse@smePaecilomyces (PDA) and malt extract agar (MEA) by a L shape rod.
species cause infections in humans and animals. Manyhese media were amended with Rose Bengal (45 pg/ml)
environments including homes naturally have someand chloramphenicol (25 pg/ml). Plates were incubated
Paecilomycespecies, and this fungus does not generallyat 25-27° C for 3-5 days for colony development.
cause deleterious health effects, except in peopléndividual strains were subcultured to new Petri dishes
with  compromised immune systems. Superficially, containing MEA and incubated at 25° C in the dark. The
Paecilomycedungi can resembl@enicillium molds, but  macroscopic features of the colonies and details of
these two genera are quite different. These fungi fornmicroscopic structures were observed using light
filament-like structures, spreading to create a colony ofmicroscopes. All isolates were identified at the species
powdery mold which can have a texture similar to that oflevel.
suede or velvet in some species. Unlike the physically DNA extraction
similar Penicillium Paecilomycesdoes not develop For DNA extraction, isolates were grown on PDA
greenish colonies. Some species can develop a sweeti$tr 10—15 days at 25° C in the dark. Fungal mycelium
smell, especially in the case of mature colontsveral from pure cultures were scrapped and mechanically
species are thermophilic, meaning that they thrive indisrupted by grinding to a fine powder with liquid
high temperaturesThese fungi are interesting to Nitrogen using a mortar and pestle. Total genomic DNA
humans for a number of reasons. The first is that manyvas extracted using a genomic DNA purification Kit
prey on nematodes, which means tRatcilomycesan  (Fermentas, UK) according to the manufacturer's
be used as a form of natural pest control: The fungjnstruction. The resulting DNA extracts were quantified
colonize the bodies of nematodes, eventually killing themPy @ NanoDrop  spectrophotometer  (NanoDrop
with an overload of toxins (Khaet al. 2003). Some Technologies, USA). DNA samples were kept at —20° C
species also attack insects such as flies, gaining entran&gtil they were used for PCR amplification.
to the body through one of the orifices such as the mouttr, DNA amplification
In humansPaecilomycesan sometimes cause mycoses, The ITS regions of nuclear rDNA were amplified
fungal infections of the body, usually in the case ofWith the universal ITS1X-TCC GTA GGT GAA CCT
people with a weakened immune system. The fungus i$CG G-3) and ITS4 §-TCC TCC GCT TAT TGA

cultivated as an alternative to witbrdycepsungi. TAT G-3') primers (Whiteet al. 1990) on a Corbett
Research Model CG1-96 thermocycler. For ITS

Materials and Methods amplifications the samples were prepared as follows: a
- Isolation reaction tube contained, 12.5 pl diluted DNA sample
During 2008, the presence and frequency of(1:10 or 1:100 dilutions of the original extract), 2.5 ul of
ascomycetous fungi was studied in various fields in Farst0x PCR buffer, 20 pmol of each primer, 1.25 nmol of
province. In each location, samples were collected fronfach deoxynucleotide, 1.5 mM of Mg€and 0.5 U of
0-20 cm depth and passed through 2 mm, 40 and 662ad polymerase (CinnaGen, Iran) in a reaction volume of
mesh sieves. Using soil plating method, 10 g of soil25 HI. The amplification was carried out using the
samples were placed in 90 ml of 0.1% water-agarfollowing program: an initial denaturation step at 94° C

containing 100 ppm NPX (nonyl phenyl polyethylene for 3 min; then 30 cycles, consisting of denaturation (30 s
at 94° C), annealing (30 s at 50° C) and extension
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(2 min at 72° C), and a final extension step of 10 min wassmooth-walled, 2.5-3.2 um wide. Conidiophores were
allowed at 72° C before cooling or removing the tubes.hyaline, smooth-walled, 50-300 x 2.5-3 um, and
Amplified fragments were visualized under UV light consisting of verticillate branches with whorls of 2-4
after electrophoresis on 1% agarose gels stained witphialides (Fig. 1B). Phialides8—-15 x 1.5-2 um,
ethidium bromide and run in 1x TBE buffer. Controls consisting of a short cylindrical to ellipsoidal basal
with no DNA were included in every set of amplification portion, tapering into a distinct neck, about 1-2 pm wide
to check the DNA contamination in reagents and reactior{Fig. 1D). Conidiain dry divergent chains, ellipsoidal
buffers. to fusiform, smooth-walled, hyaline, pale vinaceous in
- Sequencing of the amplified ITS regions mass, 2-3 x 1.5-2 um (Fig. L@hlamydospore-like

The amplification products of all specimens were structures, thin-walled, globose to ellipsoidal and
purified with GeneJET PCR purification Kit (Fermentas, 3.5 um in diameter (Fig. 1E—F).

UK) to remove excess primers and nucleotides.. \olecular study

Sequencing reaction was performed on purified PCR All Paecilomycessolates previously identified based
products in forward and reverse orientation using th€sn momphological and culture characters, were amplified
primers used for amplification (ITS1 or ITS4). The ygjng the primers pair ITS1 and ITS4. An amplicon of about
sequence was determined with an ABI prism 377 DNAgog pp was obtained for all of tteaecilomycessolates.
sequencer according to the manufacturer's instructiorThrough Blast search in GenBank all DNA sequences of
All DNA sequences of the ITS regions deposited at thépaecilomycesisolates (accession numbers: JQ013001
National Center for Biotechnology Information GenBank JQV13003) showed 100% homology with sequences

(NCBI, http://mww.ncbi.nim.nih.gov/Entrez) (Bethesda, previously identified as ané. marquandii deposited in

MD, USA). GenBank.
Results Discussion
Two hundred fungal isolates were ‘recovered from In this study, 200 fungal isolates were recovered

soil samples. The most common‘fungi isolated from mosfrom soil. Based on morphological characteristics, fungi
soil samples werdspergillus and-Penicillium species. commonly isolated from soil were identified Basarium
Other fungi were less frequen©On PDA and MEA  spp., Aspergillus spp., Penicilium spp., Rhizopus sp.,
medium, all species dAspergillusandPenicillium, plus Paecilomyces lilacinys. variotii andClonostachys rosea
other soil fungi Cladosporium Rhizopus Fusarium Results showed thaispergillusspp. andPenicilliumspp. as
Rhizoctonia were ' easily isolated. Paecilomyces two major species obtained from most soil. Morphological
marquandiiwere identified on PDA by the production of characters of P. marquandii isolates showed major
pink colonies at three days after inoculation at 25° C. agreement with this species characterized in monographs
- Morphological identification (Samson 1974)P. marquandiiproduced chlamydospore-
Colonies on malt-extract agar growing like cells on MEA and PDA as reported by Samson (1974).
moderately fast, attaining a diameter of 3—5 cm withinAll isolates of P. marquandii were distinguished from
one weeks at 25° C. Coloniesnsisting of a dense felt P. lilacinus by the yellow reverse and smooth walled,
with a floccose overgrowth of aerial mycelium, in fresh hyaline conidiophores. Moreover, chlamydospore-like cells
isolates sometimes producing short erect looseare usually present. Both fungi are rather common soil
synnemata; at first white, becoming pale vinaceous tchyphomycetes (Domsch & Gams 197Baecilomyces
purple (Fig. 1A). Exudate usually diffusing into the lilacinus differs from P. marquandii by its pigmented
surrounding agar, with age becoming yellow-brown. conidiophores, which are usually rough-walled, and the

Odour was absent. Vegetative hyphae were hyalineuncoloured or purple reverse.
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Fig. 1. Paecilomyces marquandiA. Colony on MEA after 1 week at 25° C, B—D. Conodiophore and phialide,
E-F. Chlamydospore, G. Spores (Bars: B-C & F-G = 16.7 um, D—E = 10 pum).

Micro-morphological characters such as, size of Previous studies showed tha®. lilacinus
spores, conidiophore and phialide morphology and culturaP. variotii, P. fumosoroseuandP. tenuipeswere present
characters were found to be useful in distinguishingin Iran (Ershad 2009).

Paecilomycesspecies. But due to the overlapping in

several characters amor@aecilomycesspecies, some References
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