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I. Introduction 

Dermatophytes comprise a highly specialized group of pathogenic fungi that infect keratinized tissues (skin, hair, 
and nails) of humans and animals, resulting in dermatophytoses, also referred to as tinea infections. 
Taxonomically, dermatophytes are classified into three genera: Epidermophyton, Microsporum, and 
Trichophyton, with the latter being the most complex, containing more than 15 species and several different 
variants within the species T. mentagrophytes [1]. 
Dermatophytes are a group of specialized fungi which affect keratinized tissue of skin, nail and hairs in human 
and a wide range of wild and domesticated animals all over the world [2]. Dermatophytosis (ring worm; tinea) is 
referred to all skin disorders induced by the dermatophytic fungi. It is an important zoonotic disorder with 
worldwide distribution which received major consideration regard to its economic, and public health problems 
[1].  
Routine procedures for dermatophyte species identification rely on examination of the colony (pigmentation of 
the surface and reverse sides, topography, texture, and rate of growth) and microscopic morphology (size and 
shape of macroconidia and microconidia, spirals, nodular organs, and pectinate branches). Further identification 
characteristics include nutritional requirements (vitamins and amino acids) and temperature tolerance, as well as 
urease production, alkaline production of bromocresol purple medium, in vitro hair perforation, etc. [3] 
Molecular methods are useful analytical tools for evaluating the microbial communities structure and function, 

including both the cultivated and non-cultivated parts. These techniques can be applied to both pure and mixed 

cultures. DNA analysis have been applied at different resolution levels for whole communities, bacterial, fungal, 

yeast isolates and clones of specific genes [4]. 
Nucleic acid detection methods such as PCR have become a common tool for identification and characterization 
of microbial communities. The polymerase chain reaction (PCR) is increasingly being used as an alternative to 
culture-based methods for the detection and, in some cases, quantification of microorganisms in various 
environmental samples including air, soils, landfills, waters, etc. [5], [6]. Although PCR amplification can be 
performed directly on various microbial cultures, for filamentous fungi and yeast, prior isolation of DNA is often 
preferred. The DNA extraction procedure eliminates many interfering substances like mineral salts, proteins, 
polysaccharides, and plays an important role in ensuring consistent results. Considerable efforts have been made 
to improve the preparation of DNA from fungi [5]. 
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In the last few years genotypic approaches have proven to be useful for solving taxonomic problems regarding 
dermatophytes; in fact, genotypic differences are considered more stable and more precise than phenotypic 
characteristics [7]. 
In this study a PCR-restriction enzyme was presented for recognition of the two medically important fungi 
including M. gypseum and T. mentagrophytes using the universal primers: ITS1 and ITS4 to amplification ITS 
region in the rDNA gene. This panel can be an exact and simple method for identification of related infections 
directly from the clinical samples and indirectly after isolation of fungi from clinical specimens. 

II. Materials and Methods: 

A. Culture conditions 

A portion of skin scrapings was cultured on Petri dishes contained selective agar for pathogenic fungi (SDA) 

medium with cycloheximide and chloramphenicole. The cultures were incubated at 30ºC 2 weeks in order to 

routine identification based on observation of reproductive structures by slide culture method. 

  

B. Purification of fungal genomic DNA: 

The Genomic DNA was extracted from young fungal colonies, 21 day-old, grown on SDA Petri dishes by using a 

grinder in presence of liquid nitrogen for initial breaking up of the mycelia. Final DNA extraction was achieved 

using a (Bioneer Corporation kit):  

The fungal genomic DNA was extract according to (Bioneer Corporation kit), 25-50 mg of mycelium from fresh 

fungal cultures on SDA was weighted out and grinded to a fine powder with mortar and pestle under liquid 

nitrogen, then added to a 1.5 ml tube containing 200 μl of Lysis Buffer LB (50 mM Tris liter-1, pH 8.0, 50 mM 

EDTA liter-1, pH 8.0, 250 mM NaCl liter-1, 0.3% wt/vol sodium dodecyl sulfate SDS, pH 8.0), and 20 μl of 

Proteinase K was added to it, mixed by vortex mixer, then incubated at 60
o
 for 3 hrs. Lysed suspensions were 

centrifuged at 13,000, supernatants were transferred to 1.5 ml tubes, 200 μl of Binding buffer (GC) was added to 

it, mixed by vortex mixer, tubes were incubated at 60
o
 for 10 min, and 100 μl of isopropanol was added, mixed 

well by pipetting. The lysate carefully transferred into the upper reservoir of the binding column tube (2 ml tube) 

closed and centrifuge at 8,000 rpm for 1 min, then at 10,000 rpm, the binding column transferred to a new 2 ml 

tube, and 500 μl of Washing buffer 1 (W1) was added, and centrifuged at 8,000 rpm for 1 min, then 500 μl of 

Washing buffer 2 (W2) was added to the tube, and centrifuged at 8,000 rpm for 1 min, centrifuged once more at 

ca. 12,000 rpm for 1 min, the binding column tube was transferred to a new 1.5 ml tube for elution, and 200 μl of 

Elution buffer was added left  1 min at 25
o
,  the eluted genomic DNA was stored at 4

o
 for later analysis. 

 

C. PCR method using the ITS1 and ITS4 primers.  

The PCR reaction for isolated fungal DNAs was performed with AccuPower® PCR premix with lyophilized 

premix of: (2.5 U of Top DNA polymerase, 250 μM of each of dNTP, [dAtp, dCTP, dGTP, and dTTP], Tris-HCl 

[pH 9.0] 10 mM, 30 mM KCl, 1.5 mM MgCl2 ) was re-suspended in double distilled water. 30 pmol each of 

primers ITS1 [5’ TCCGTAGGTGAACCTGCGG3’] and ITS4 [5’ TCCTC CGCTTATTGATATGC 3’], and 

approximately 10 ng of template DNA, made up to a total volume of 50 μl with pure, sterile double-distilled 

water. The PCR cycling conditions were 35 cycles: 7 minutes of hot step at 94
o
C,  93°C for 1 min, 58°C for 1 

min, and 72°C for 1 min, followed by an extension step of 72°C for 10 min. 

D. Gel electrophoresis 

The resulting products were separated in 2% agarose gels and 1_ Tris-acetate-EDTA buffer and stained with 

ethidium bromide, and then images were captured using the Versadoc imaging system (Bio- Rad, CA). 
.  

 

III. Results and Discussion: 

For selection of the best therapeutic procedure, identification of dermatophytes at the genus or species level is 
very important. Because conventional laboratory procedures for the identification of dermatophytes is either slow 
or lack enough specificity, for some isolates, the cultural characteristics were inconsistent, and further testing was 
required to confirm their identity [7].  
Application of nucleic acid amplification technology, has made rapid and precise identification of dermatophytes 
possible, are required [7]. PCR RFLP provides a rapid and practical tool for identification of dermatophyte 
isolates that is independent of morphological and biochemical characteristics and thus enhances laboratory 
diagnosis of dermatophytosis [8]. 
Molecular techniques are more beneficial for dermatophyte identification as they are rapid and more sensitive. 
Moreover, these methods rely on genetic makeup, which is more constant than phenotypic characterization, and 
they can identify atypical dermatophytes that could not be identified by culture-based techniques [9]. These 
genotypic approaches can identify the dermatophytes to the species as well as the strain levels [10], [11]. 
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In this study, we used the molecular PCR-based methods (with two different primer sets) for identification of two 
dermatophyte species (M. gypseum and T. mentagrophytes) isolated from patients with dermatophytosis.  
As expected, fragment size of PCR products from different species showed different lengths. However, 
discrepancies with some other authors were obtained in the amplification pattern for a T. mentagrophytes and a 
M. gypseum (Fig. 2). The Analysis of the ITS regions of ribosomal DNA, resulting in amplified products of 
approximately 690 bp in the T. mentagrophytes species, while for the M. canis species, the size of the amplified 
product was approximately 740 bp (Fig. 2).  
Based on the data reported by [8] The primer set amplified the ITS I, 5.8S, and ITS II regions of the ribosomal 
DNA in all 21 strains tested, resulting in amplified products of approximately 690 bp in the T. violaceum, T. 
rubrum, and T. mentagrophytes species. For the M. canis species, the size of the amplified product was 
approximately 740 bp. 
The PCR amplification by [12] resulted in products of 690 bp for T. mentagrophytes, T. rubrum, and T. violaceum 
isolates and 740 bp for M. canis. 

 
 

Figure 1  Genomic DNA fragment size distributions and relative DNA yields obtained with the DNA extraction (lane 1 and 2 

Trichophyton mentagrophytes, lane 3 and 4 Microsporum gypseum 

 
 

Figure 2: Amplification products of the PCR reactions with species specific primers for T. mentagrophytes  and M. gypseum, 
electrophoresed on 2% agarose gel (lane 1 : DNA ladder, lane 2 and 3 : T. Mentagrophytes, lane 3 and 4: M. gypseum  

 
 

Analysis of the ITS regions of ribosomal DNA is a simple and reproducible molecular tool for identification of 
dermatophyte species. To determine the agreement of PCR-based methods with culture-based techniques, we 
performed PCR-based identification using PCR with the ITS1/ITS4 primer set. This primer set amplified the ITS 
I, 5.8S, and ITS II regions of the ribosomal DNA in tested dermatophytes fungi, resulting in amplified products of 
approximately 690 bp in the T. mentagrophytes and the amplified product was approximately 740 bp For the M. 
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gypseum. The ITS regions were used in previous researches to differentiate yeasts to the species level by using 
PCR methods, this is highlighted by the study of Colin et al., which tested the length of the small-subunit (18S) 
rDNA and adjacent internal transcribed spacer (ITS) regions amplified with primers ITS1–ITS4 [13]. 
The exact genetic structures and functions of the characteristic bands amplified from Trichophyton dermatophytes 
with the random primer 5 ’-GAGCCCGACT- 3’ are not clear at the moment; however, it is anticipated that the 
ongoing analysis of the nucleotide base sequences of these bands will shed further light into the molecular basis 
of and genetic relationship among various Trichophyton species and varieties, and result in further improvement 
in PCR-based assays for the diagnosis of human dermatophytosis in terms of specificity and direct application to 
clinical specimens [14]. 
In general, while the only disadvantage of the use of PCR for identifying dermatophytes is the relatively higher 
cost in comparison to the classical method, the advantages of its use are many, so provide the opportunity for 
dermatophyte identification at species level Therefore, this method can be of great utility when it is not possible 
to use, for the above-specified reasons, the classical method, which is still valid and advisable for identifying 
species, with well-characterized morphological aspects. 
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