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Background: Psoriasis is a common, chronic, relapsing/remitting, immune-mediated skin ~ disease
characterized by red, scaly patches, papules and plaques which usually itch. Malassezia furfuris a
fungus, specifically yeast that is approximately 1.5-4.5 um wide and 2-6 pm long. Malassezia fufur is
a coccal and their cells contain a plasma membrane, a thick and multilaminar cell wall composed of
chitin with an invagination characteristic of Malassezia, mitochondria, a nucleus, and all of the other
vital organelles. The role of Malassezia yeasts in psoriasis is still undetermined, but there are several
reports indicating that these microorganisms are able to elicit psoriasis form lesions in both human
and animals.

Aims and objectives: The aims of the present study were to find out the prevalence of psoriasis
disease, along with Malasseiz furfur and evaluation of the ITS PCR method sensitivity comparison
with conventional methods.

Materials and Methods: In this study vaginal swabs from 180 individuals (60 psoriatic patients and
120 Healthy volunteers) were used for lacto phenol cotton blue stain, culture, PCR and RFLP
methods. PCR was performed with primer pair targeted the internal transcribed spacer (ITS) region of
Malasseiz furfur. The result of the PCR was compared with conventional methods. The PCR positive
samples were identified by presence of ~509 bp amplicon of the ITS region.

Results: Conventional methods of lacto phenol cotton blue stain and culture methods showed a
positive results in 16 (26.7%) out of 60 psoriasis patients and 26 (21.7%) out of 120 healthy control
whereas PCR and RFLP methods showed 20 (33.3%) out of 60 psoriasis patients and 29 (24.2%)
out of 120 healthy control.

Conclusion: PCR method is sensitive, specific and useful technique to detect Malassezia furfur in
both of psoriatic patients and healthy control.

Copyright © 2015 Abbas M. Al-Ammari et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

Psoriasis is a common, chronic, relapsing/remitting, immune-

Malassezia fufur is a coccal, and their cells contain a plasma
membrane, a thick and multilaminar cell wall composed of
chitin with an invagination characteristic of Malassezia
(Gaitanis et al., 2012), mitochondria, a nucleus, and all of the

mediated skin ~ disease  characterized  byred, scaly
patches, papules, and plaques, which usually itch. The skin
lesions seen in psoriasis may vary in severity from minor
localized patches to complete body coverage (Menter et al.,
2008). The disease affects 2-4% of the general population
(Shlyankevich et al., 2014). Malassezia furfuris a fungus,
specifically a yeast, that is approximately 1.5-4.5 um wide and
2-6 um long (Larone, 2002).

*Corresponding author: Saife D. Al-Ahmer
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other vital organelles (Marcon and Powell, 1992). Rivolta
made the first association of the lipophilic yeasts and psoriasis
in 1873 (Rivolta, 1873). The role of Malassezia yeasts in
psoriasis is still undetermined, but there are several reports
indicating that these microorganisms are able to elicit psoriasis
form lesions in both human and animals. The higher detection
rate of Malassezia furfur was observed using molecular
determination method than by conventional culture methods.
An important molecule produced by M. furfuris tryptophan
aminotransferase, =~ which  converts  L-tryptophan to
indolepyruvate (Slonczewski and Foster, 2011) by transferring
an amino group.
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Also produced is B-Glucosidase, which allows M. furfur to
free up glucose by breaking down cellulose, the primary
carbohydrate in cell walls. This allows M. furfur to break down
the cell walls of other microorganisms on our skin cells which
kills the organism. This can help prevent infection.
M. furfur produces various cytokine, chemokine, and adhesion
molecules. The cytokines help to regulate the inflammation
response of the host; the chemokines help direct cell
movement, and the adhesion molecules help M. furfur stick to
the epithelial layer. The internal transcribed spacer (ITS) and
large subunit (LSU) regions are now perhaps the most widely
sequenced DNA region in fungi. It has typically been most
useful for molecular systematic at the species level, and even
within species (e.g., to identify geographic races).
Polymorphisms in the internal transcribed spacer (ITS) region
and intergenic spacer of fungal ribosomal DNA repeat units, at
both the inter- and intraspecific levels, have provided practical
epidemiological markers for typing a range of clinically
important species (Gupta et al., 2000).

MATERIALS AND METHODS

Samples collection

One hundred eighty samples were collected from patient's
clinically diagnosis with psoriatic disease and healthy
volunteers in Hospital of Medical Imammian kadhamain city,
Baghdad, Iraq for a period of 5 months. Studying groups aged
from 1 to 70 years old. This study was carried out after
obtaining the approval from the Department of Biology/
College of Science/ Baghdad University and Ministry of
Health/ Iraq. A questionnaire was provided based on
dermatological care program including name, age,
demographic data, symptoms of disease, treatment history and
disease complications. Skin scraps were taken from 60 patients
clinically diagnosis with psoriasis by a sterile surgical blades
and skin swabs were obtained from 120 healthy volunteers (As
control) by sterile swabs. The lacto phenol cotton blue stains
were performed for all samples and then the samples were
cultured on Sabouraud’s dextrose agar plus chloramphenicol
(SC) (Merck, Germany) overlaid with olive oil and incubated
at 37°C for 1-2 weeks under aerobic condition. The samples
were cultured on chrom agar Malassezia medium (Biomerieux,
France) and incubated at 37°C for 48 hours under aerobic
condition. Also the samples were cultured on pigment
induction medium and incubated at 32°C for 1 week under
aerobic condition as deferential medium for M. furfur from
other Malassezia spp.

DNA extraction

Genomic DNA was extracted from the Malassezia furfur
isolates using a commercial wizard genomic DNA purification
kit according to manufacturer's instructions (Promega, USA)
with some modification. Briefly, 1 ml of Malassezia furfur
culture grown for 20 hours at 37°C in YPD broth (Sigma,
USA) was transferred to a 1.5 ml microcentrifuge tube. The
samples were centrifuged at 13,000 rpm for 3 minutes to pellet
the cells and the supernatant was removed, then the cells were
resuspended thoroughly in 300 pl of 50 mM EDTA (Sigma,
USA).

20 pl of 20 mg/ml proteinase (Sigma, Missouri, USA) was
added and gently pipet 4 times to mix, then the samples were
incubated at 37°C for 30 minutes to digest the cell wall and
cooled at room temperature. The samples were centrifuged at
13,000 rpm for 3 minutes, the supernatant was removed and
300 pl of nuclei lysis solution (wizard genomic DNA
purification kit) was added to the cell pellet, then gently pipet
to mix. 100 pl of protein precipitation solution (wizard
genomic DNA purification kit) was added and vortex
vigorously at high speed for 20 seconds, then the samples were
sit on ice for 5 minutes and centrifuged at 14,000 rpm for 3
minutes. The supernatant containing the DNA was transferred
to a clean 1.5 ml microcentrifuge tube containing 800 pl of
cold absolute ethanol and gently mixed by inversion until the
thread-like strands of DNA form a visible mass, then
centrifuged at 14,000 rpm for 10 minutes. The supernatant was
carefully decanted and the tubes were drained on clean
absorbent paper and 300 pl of room temperature 70% ethanol
were added, then the tubes were gently inverted several times
to wash the DNA pellet. The samples were centrifuged at
14,000 rpm for 2 minutes and all the ethanol was carefully
aspirated. The tubes were drained on clean absorbent paper and
the pellet was allowed to air-dry for 10 minutes, then 50 pl of
DNA rehydration solution (wizard genomic DNA purification
kit) was added. 1.5 pl of RNase solution (wizard genomic
DNA purification kit) was added to the purified DNA sample
and the sample was vortex for 1 second, then centrifuged
briefly in a microcentrifuge for 5 seconds to collect the liquid
and incubated at 37°C for 15 minutes. The DNA was
rehydrated by incubating at 65°C for 1 hour and the solution
was periodically mixed by gently tapping the tube, then the
DNA sample was stored at -20°C until use.

DNA quantification

The extracted DNA from the M. furfur isolates was quantified
spectrophotometrically at OD260/280 nm with ratios 1.4-1.5.
The sensitivity of the ITS-Fland ITS-R4primers was evaluated
by PCR amplification for serial diluted concentrations
(10ng-100ng) of purified genomic DNA isolated from M.

furfur.

Primers selection

The primers for ITS gene of M. furfur as the target gene for
this study were selected according to (Zunaina et al., 2008).
This set of unique primers was designed based on the
conserved region in M. furfur; primers were synthesized by
Alpha DNA, Kanda. The primers sequence of ITS gene and
their product size are shown in (Table 1).

Table 1. The primers sequences of I'TS gene of M. furfur
and their product size

Name of Primer Sequence of Primer (5'-3") Size of Product

ITS-F1 GCATCGATGAAGAACGCA( ~509 bp
ITS-R4 TCCTCCGCTTATTGATATG(
PCR Master Mix

The PCR reactions for detection of ITS gene of M. furfur were
performed in 25 pl volumes containing 5.5 ul of nuclease free
water, 12.5 ul of GoTaq Green Master Mix 2X containing
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(GoTaq DNA polymerase supplied in 2X Green GoTaq
reaction buffer (pH 8.5), 400 uM dATP, 400 uM dGTP, 400
uM dCTP, 400 uM dTTP, 3 mM MgCl,, yellow and blue dyes
which function as loading dyes when reaction products are
analyzed by agarose gel electrophoresis), 2.5 ul of 20 pmol
ITS-F1 primer and 2.5 pl of 20 pmol ITS-R4 primer and 2 pl
of the genomic DNA sample. The mixes were overlaid with 2
drops of mineral oil.

PCR program

PCR was carried out in a thermal cycler (Applied Biosystem
9902, Singapore) according to the PCR program described by
(Zunaina et al, 2008), with some modification. Briefly, the
Amplification of ITS gene of M. furfur was carried out with
initial denaturation 94C for 5 min. was followed by 30 cycles
of denaturation at 94C for 458, annealing at 53 C for 45s, and
extension at 72C for 1 min.

The thermal cycles were terminated by a final extension for 7
minutes at 72°C. Positive control and Nuclease free water as a
negative control were used too.

PCR products analysis

The analysis of PCR products of ITS gene of M. furfur were
performed on 2% agarose gels. The 100 bp DNA ladder
(Promega, USA) was used and the gel was run at 100 volt for
60 minutes at room temperature.

The PCR products were stained with ethidium bromide and
visualized by an image analyzer (Chemilmager 5500, Alpha
Innotech, USA).

RESULTS

Conventional methods

Of the 60 patients with clinical diagnosis of psoriasis and 120
healthy control, lacto phenol cotton blue stain and culture
methods  using  Sabouraud’s  dextrose  agar  plus
chloramphenicol (SC) (Figure 1), Chrom agar Malassezia
Medium (Figure 2) and pigment induction medium (Figure3)
yielded positive result of M. furfur in 16 (26.7%) out of 60
psoriasis patients and 26 (21.7%) out of 120 healthy control.

Analysis of extracted DNA of M. furfur isolates

After performing of the DNA extraction from M. furfur
isolates, agarose gel electrophoresis was adopted to confirm
the presence and integrity of the extracted DNA using 1%
agaros gel at 7volt /cm for 1 hour (Figure 4).

Analysis of PCR products of M. furfur ITS gene

On the basis of the ITS sequence region, a product of ~509 bp
was amplified by PCR with ITS-F1 and ITS-R4 primers. PCR
method showed a positive result in 20 (33.3%) out of 60
psoriasis patients and a positive result in 29 (24.2%) out of 120
healthy controls.
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Figure 1. Culture of M. furfur on Sabouraud’s dextrose agar plus
chloramphenicol (SC) agar overlaid with olive oil

Figure 2. Culture of M. furfur on Chrom agar Malassezia Medium

The PCR products and 100 bp DNA ladder were resolved by
electrophoresis. 5 pl of the PCR product were loaded on 1%
agarose gel and run at 7volt /cm for 1 hour. The gel was
stained with ethidium bromide solution (0.5pg/ml) for 15-30
minutes; finally, bands were visualized on UV transiluminator
at 350 wave length and then photographed by using photo
documentation system.PCR result was considered positive for
M. furfur when there was presence of ~509 bp PCR product
band on agarose gel electrophoresis. No amplification was
observed with negative control (Figure 5).

Figure 3. Culture of M. furfur on pigment induction medium
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Figure 4. Gel electrophoresis of extracted DNA of M. furfur
isolates using 1% agarose gel at 7volt /cm for 1 hour. Lane 1-10:
Extracted DNA

Figure 5. Gel electrophoresis of ITS PCR products of M. furfur
isolates using 1% agarose gel at 7volt /cm for 1 hour. Lane 1: 100
bp DNA ladder, lane 2-13: ITS PCR products of M. furfur
isolates

DISCUSSION

In this study, the most common laboratory techniques done in
diagnosis of M. furfur isolates were lacto phenol cotton blue
stain and culture method using Sabouraud’s dextrose agar plus
chloramphenicol (SC), Chrom agar Malassezia Medium and
pigment induction medium which were yielded positive result
of M. furfur in 16 (26.7%) out of 60 psoriasis patients and 26
(21.7%) out of 120 healthy control. The advantages of
conventional methods were non costly but the disadvantages of
those methods were consuming time, contamination present,
false positive result and require a large amount of sample
(Chen et al., 2000). Whereas performing of the PCR method
for detection of M. furfur ITS region (~509 bp) using ITS-F1
and ITS-R4 primers showed a positive result in 20 (33.3%) out
of 60 psoriasis patients and a positive result in 29 (24.2%) out
of 120 healthy controls. The benefits of molecular methods are
more sensitive, more qualitative for results, materials available,
but the drawback of molecular methods is costly. These
explanations made molecular methods relatively more accurate
than conventional methods (Kim et al., 2013).

Conventionally, culture has been used to detect M. furfur, but
takes two days to one week for final identification. The main
problem with culture from skin swabs is the small amounts of
M. furfur cells that can be obtained for diagnosis, increasing
the negative results risk of M. furfur culture also some M.
furfur isolates might be grow slowly. This may explain the

negative culture results in 4 (6.7%) out of 60 psoriasis patients
and 3 (2.5%) out of 120 healthy controls. In current study, ITS-
F1 and ITS-R4 primers that amplify medically important M.
Sfurfur were selected and used. These primers are based on the
conserved region of ITS gene which is designed to detect wide
range of fungal strains with the PCR product size of ~509 bp
(Ferrer et al., 2001). The ITS gene is a multi-copy gene that is
slowly evolving and highly conserved among fungi, making it
an attractive target for the detection of Malassezia yeast in
clinical specimens. Detection of Malassezia etiology by using
ITS targeted PCR will be useful in early diagnosis of psoriasis
disease and could help in early initiation of anti Malassezia
therapy. Chen et al., in 2000 have used ITS2 region specific
primers to detect fungal species based on PCR product size
identification by capillary electrophoresis (Latha et al., 2014).

In most cases of dermatological disorders, the most important
laboratory information that the dermatologists need to know is
whether the infectious agent is fungal (Malassezia spp.) or
bacterial. Positive PCR results that are available earlier than
culture will justify the use of anti Malasseziasis, resulting in
improved visual outcome. This study demonstrates that ITS
gene-based PCR has high degree of sensitivity for the
detection of medical significant M. furfur. The PCR diagnostic
test had a sensitivity of 96.5%. PCR detected all of the 16 out
of 60 psoriasis patients' samples and 26 out of 120 healthy
control samples that were positive by conventional method.
Two of the skin swabs samples that were negative by PCR are
a case of other microbial psoriasis. This could be due to
insufficient M. furfur elements present in skin swab or due to
sequence variation of ITS gene of those two M. furfur isolates.
The findings of this study agree with those of Kaneko et al.
(2007), Gonzalez et al. (2009), Jagielski et al., (2014) and
Soares ef al. (2015) founded that molecular diagnosis of
Malassezia spp. were more sensitive and efficiency than
conventional methods.

Positive PCR results that are available earlier than culture will
justify the use of anticandidial agents promptly, resulting in
improved visual outcome. This data agrees with the study by
Anand et al., (2001) and confirms the efficacy of the PCR
assay compared to conventional methods of diagnosis in the
clinical setting.

Conclusion

This study has demonstrated the efficacy of the ITS gene to
detect M. furfur in clinical samples. These molecular methods
are sensitive, rapid and useful methods to detect M. furfur in
the psoriatic patients when compared with conventional
laboratory diagnosis of M. furfur. Further studies with larger
sample size are needed to refine the technique, to calculate
sensitivity and specificity, and to establish the value of the
technique in managing of patients with psoriatic disease. Also,
further studies using other molecular techniques are needed for
detection of M. furfur in different cases of infections.
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