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A new techniques in isolation , identification and
molecular characterization of Malassezia spp
associated with human skin diseases
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1-Patent title:

A new techniques in isolation , identification and
molecular characterization of Malassezia spp
associated with human skin diseases

2-Patent summary

New methods and advanced axis for the purpose of
isolating and diagnosing-using Group-centred community-known
Malassezia genus-species characterization scientifically and
internationally isolate and diagnose difficult and impossible to
keep her retirements are relatively long and unknown genetic
qualities particularly-causing skin diseases For human amraditha
studied in laboratory animals using new techniques and the pivot
used for the first time in this kind of studies.

This study was conducted to detect the various Malassezia species
isolated from pityriasis versicolor patients by phenotypical and
molecular methods with a study of histopathological experimental
changes of PV.

A total of 95 patients [40 females (42.1%) and 55 males (57.9%)]
with pityriasis versicolor were included in the study, their ages ranged
between 4 -73 years. From the total number, 85(89.5%) samples were
positive for KOH and cultures, while 10(10.5%) samples were
negative. Primary screening of the isolates based on the direct
methods with KOH that characterized by spaghetti and meat balls,
indirect methods with cultivation on modified Dixon Agar, macro- and
microscopy of the colonies and biochemical tests revealed that
Malassezia furfur was the most frequent causative agent with 39 cases
(41.1 %), followed by M. globosa 27 cases (28.4%), M. restricta 9
cases (9.5%), M. sympodialis 6 cases (6.3%) and M. s/ooffiae 4 cases
(4.2%). In male, M.furfur obtained (35%), M. globosa (29%), M.
restricta (9%), M. sympodialis (7%) and M. slooffiae was (5% ). While
in female, : M.furfur obtained (50%), M. globosa (27%), M. restricta
(10%), M. sympodialis (5%) and M. slooffiae was (3%). PV patients
were more common in the (12-20)years age group (36.8%), followed
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by (21-30)years age group (24.2%), Malassezia furfur was
predominant in this age group.

Regarding residency, semi-equal PV patients were observed in both
central and peripheral regions (48.4% and 51.6% respectively ),
Malassezia furfur was more common in peripheral regions (69.2%),
while Malassezia globosa was prevalent in central regions (70.4%).
According to the Occupation and Smoking habits, most of the PV
worker patients were males (33.7%) while PV non worker patients
represented mostly by females(24.2%). High significant differences
between gender P<0.01, has been observed according to the
occupation and smoking habits.

Most of the PV patients (male and female) were represented in Type 3
skin (51.6%). M. furfuris approximately equal in skin Type 3 and
Type4 (48.7% and 46.2% respectively) , while M. globosa was twice
the number in Type3 than Type4 (59.3% and 29.6% respectively). PV
was found to be more frequent among patients with oily skin (70.5%)
in both gender. All species were frequently detected in oily skin
specially M. furfurand M. globosa (71.8% and 74.1% respectively).
The majority of PV patients were non-diabetic (95.8%), non- positive
family history was observed ( 85.3%) and non- positive allergy history
mainly to atopy dermatitis (90.5% ), while all the PV patients were
suffering from profusion sweating (hyperhidrosis). The mode of
recurrent infection of PV patients was higher among male (38.9%),
while in female 23% of PV patients occurred for the first time
(recent), and significant differences found between both sexes.
M. furfur was more common in patients with recurrent infections
(66.7%), while M.globosa was distributed semi equal in both recent
and recurrent patients (55.6% and 44.4% respectively). Regarding
duration of disease, most common PV patients have been shown in
less than 1 year group (52.6%), All Malassezia species except M.
sympodialis were predominant in the group less than 1year. According
to the severity of the disease most of patients with PV were sever with
more spread of patches on the affected area (51.6%) . All Malassezia
species except M. sympodialis were more frequent in sever PV patients.
The trunk is the most infected area in both sexes ( 54.7%), followed
by the neck (17.9%) and the chest (11.6%). There are significant
differences between gender according to the lesion sites P<0.05.
M.furfurwas the most prevalent species on the trunk (56.4%).
Pityriasis versicolor patients with hyperpigmented lesions were
predominent in both sexes (53.7%), where it was represented in
30.5% of female and 23.5% of male patients, while hypopigmented
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lesions were more common among males in comparism with females
(28.4% vs 7.4%). M .furfur and M.globosa were predominant in
hyperpigmented lesions (56.4% and 59.3% respectively), with
significant differences between the pigmentation types P<0.05. Scaly
lesions were commonly found in PV patients in both genders (50.5%),
M.furfurwas equal in both scaly and mixed lesion types (35.9%), while
M.globosa was predominant in scaly lesion type (63.0%).

To understand effects of rDNA sequences in phylogenetic analyses,
the ITS region was amplified from pure cultures of 30 Malassezia
species and sequenced the PCR products of amplified ITS ITS1-5.8S-
ITS4 by ITS1/1ITS4 and V9G/LS266 primer pairs. The identification
rates by PCR and sequencing of ITS region showed reliable results
between them. Significant variation was observed among PCR products
for 13 Malassezia species ranged from 481.07bp and 860.76bp for
(ITS1/ITS4 and V9G/LS266 primer pairs respectively) identified as M.
furfur species, while 462.69 bp and 699.37bp for (ITS1/ITS4 and
VI9G/LS266 primer pairs respectively) identified as M. globosa.
Phylogenetic analyses produced different trees relative to analyses
with consensus sequences.

In vivo study was found necessary to document any suggestions
that interest the relation between pityriasis versicolor and their
possible yeast causative agents. The laboratory animals was the white
rat, that induced by Ma/assezia species with different infection
methods: Intradermal, spot and prick technique of injection. Results
showed that M. furfurwas the only species which represent the
histopathological changes on the rat skin. The main histopathological
changes of skin biopsy of infected rats with Malassezia species from
various experimentally techniques showed moderate to large numbers
of yeast in the corneum layer with epidermal hyperplasia, keratosis
and dermatitis. Inflammation signs accompanied with large number of
inflammatory cells can be observed, the inflammation associated with
number of inflammatory cells infiltration and obvious around the hair
follicles.

The results of the present study approved the relation between
Malassezia and pityriasis versicolor
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PCRJ! Jelss = Al caliald) (Y-7) Jgan

primers Sequences (5-3') Size of Product References
ITS1 (3-TCCGTAGGTGAACCTGCGG-3") ~309 bp (White, ef al., 1990)
ITS4 (5-TCCTCCGCTTATTGATATGC-3) ~509 bp (White, ef al., 1990)
VIG (3' TTACGTCCCTGCCCTTIGTA 3") ~1700bp | (Ende & Hoog, 1999)
L5266 (5' GCATTCCCAAACAACTCGACTC ) ~1700bp | (Masclaux, ef al.,1995)
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PCR.J! Jelas = daadiadll b <l (Y-9) Jsan

No. Components Volume (ul) Concentration
12.5
1 Red pre-mix* 1X
2 | ITS1 or VI9G primers(30 pmol) 1 05 p
1
3 | ITS4 or LS266 primers(30 pmol) 0.5
1
4 <250 ng
Template DNA
Up to a final
5 R S P ‘ ¥ iN.
Nuclease Free watel volume of 25 Ml N.A

DNA ) ol hae Joliall & sllaal) i Sl IS (5 50 PCRH (o) T30 08 84 :Red pre-mix*
( Master Mix Red x Taq DNA Polymerase 2 (s sils Sile Y0) Jadii g ddatdl g
(Ampligon; Skovlunde, Denmark).
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JATSL-1TS4 Ul 7 9 aladiuly PCRJ) asiuail) galise (1 ¥-0) Jgaa

No. of cycle Steps Temperature Time min.
1 Initial denaturation 95°C 5.00
35 Denaturation 95°%C 0.35
Annealing 55°C 0.50
Elongation 12°C 1.00
1 Final extension 72°C 7.00

VOG- LS266 <lall & 5 aladinly Jeldil) ba g b i g3 olial J gaall L
VOG- L5266 <lidll) z 53 alaiiuly PCRY) axdaill geali s (@ Y-0) Jgia

No. of cycle Steps Temperature Time min.
1 Initial denaturation 95°C 5.00
40 Denaturation 95°C 0.35
Annealing 52°C 0.50
Elongation 72°C 2.00
1 Final extension 72°C 7.00
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Figure 3.1 Distribution of PV patients according to age groups and gender

30.5
27.40

N
[
[uEY
(e}
N
[HIY
(RN

Females Males

Residency

B Females

H Males

H Central

M Peripheral

Figure 3.2 Distribution of PV patients according to residency and gender
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Figure 3.3 Distribution of PV patients according to marital status and gender
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Figure 3.4 Distribution of PV patients according to occupation and gender
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Figure 3.5 Distribution of PV patients according to smoking habits and gender.
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Figure 3.6 Distribution of PV patients according to nutrition and gender
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Figure 3.19 PV patients with hypopigmentation lesions
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462.69bp

Figure 3.39 b: Electrophoresis of Agarose gel 1.2% (100 voltage for 60

minutes) with PCR products of Malassezia species (ITS1 - ITS4 primers),

demonstrated by Gel Doc System, show that M: DNA Ladder (100-1200bp),
7,8 and 10 samples are M.globosa, 6,9,11-13 are negative samples

1200bp

— P — et et S60.76bp
o -

100bp

g4 S60.76bp
e 699.37bp

Figure 3.40: Electrophoresis of Agarose gel 1.2% (100 voltage for 60 minutes)
with PCR products of Malassezia species (V9G - LS266 primers),

demonstrated by Gel Doc System, show that M: DNA Ladder (100-1200bp),
3,6,7,9-13 samples are M.furfur and 1,2,5,8,14 samples are M.globosa, 4,15-22 are
negative samples.




Juebasid} Sequencing

coill dasb wlue Juos9 Malassezia furfur goill dsyb olue (Sl yass; )

:J9j=e g5 JSJ  alignment <Slulul) JUsw) 4, 35 20 M.globosa

Malassezia furfur isolate POL.10.11.111A 18S ribosomal RNA gene,

partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and
internal transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene,
partial sequence

Sequence ID: KC152898.1 Length: 848 Number of Matches: 1

Range 1: 1 to 848

&) i <l gadl) il g ad g ey
0.0
0

1 GGAAGTAAAAGTCGTAACAAGGTTTCTGTAGGTGAACCTGCAGAAGGATCATTAGTGAAA 60 ) Lwiiw!

Frrrrrrrerrrrrrrrrrrrr e et e e ettt r et
GGAAGTAAAAGTCGTAACAAGGTTICTGTAGGTGAACCTGCAGAAGGATCATTAGTGARA Sbjct 1 60

IPlus Y ALyl 0/848 (0%)  848/848(100%) (848)<:1567

61 GCAAGGGCCAGCCATACGGACGGCGCTACTCGCGTACAACGTCTCTGGCGCCCAACTTTA 120 ) LuwiSw!

Frrrrrrrerrrrrrrrrrrrr e rrrr e et e e et
GCAAGGGCCAGCCATACGGACGGCGCTACTCGCGTACAACGTCTCTGGCGCCCAACTTTA Sbjct 61 120

121 CACAATATCCACAAACCCGTGTGCACCGTTTGGATGAGTAGGCCTCCTCGCGAGGCAGAC 180 ) Luiiw!

FErrrrrrrrrrrrrrerrrerrrrrrrrrrr ettt et e
CACAATATCCACAAACCCGTGTGCACCGTTTGGATGAGTAGGCCTCCTCGCGAGGCAGAC Sbjct 121 180

181 TCTCCAATCCATTTCTACCAAACTCGTATGGTTGTATGAACGTGGAAATCGTTGGACCGT 240 ) Lwiiw]

FErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrre
TCTCCAATCCATTTCTACCAAACTCGTATGGTTGTATGAACGTGGAAATCGTTGGACCGT Sbjct 181 240

241 AACTGGCCAACAACCAATAATACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGAT 300  Lwisw!

Frrrrrrrerrrrrrrrrrrrr e rrrr e et e e et
AACTGGCCAACAACCAATAATACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGAT Sbjct 241 300

GAAGAACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAAT 301 360 pdxiwl

Frrrrrrrrrrrerrrrrrrerrrerrrrrrrrrrr et et e
GAAGAACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAAT Sbjct 301 360

361 CTTTGAACGCACCTTGCGCTCCATGGTATTCCGTGGAGCATGCCTGTTTGAGTGCCGTGA 420 ) Luiliw]

CErrrrrerrrrrrrerrrrrrr e et e et e e
CTTTGAACGCACCTTGCGCTCCATGGTATTCCGTGGAGCATGCCTGTTTGAGTGCCGTGA Sbjct 361 420

421 ATTCTCTCTCCCCAAGCGGTTGCGATTGCACTGCTTTGGCGGACGAGGTTGGATGGGTGC 480 ) Luwiiiw!

FErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrre
ATTCTCTCTCCCCAAGCGGTTGCGATTGCACTGCTTTGGCGGACGAGGTTGGATGGGTGC Sbjct 421 480

481 TTCTGCCTGTTTCGCAAGAAACAGGCTCGCCCGAAATGCATTAGCGCCTTTGGGACACAC 540 ) Luwiiw!

Frrrrrrrerrrrrrrrrrrrr e rrrr e e et r e e ey
TTCTGCCTGTTTCGCAAGAAACAGGCTCGCCCGAAATGCATTAGCGCCTTTGGGACACAC Sbjct 481 540

541 TCTGCAAACCGCTCTGAAAGGGAGGGCGGCAGAGGGGATGGAGGAACTCCGCCCGTCAGC 600 ) Luasiw!
Frrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrr ettt



TCTGCAAACCGCTCTGAAAGGGAGGGCGGCAGAGGGGATGGAGGAACTCCGCCCGTCAGC Sbjct 541 600

601 TATACCAAACTTTGCCCCAGGCAAGCGCATGGCATGATACGTCATTTGCTATGTGTGCGT 660  Lu iiw!

Frrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrr ettt
TATACCAAACTTTGCCCCAGGCAAGCGCATGGCATGATACGTCATTTGCTATGTGTGCGT Sbjct 601 660

661 CCTGAGGCAAGGGGCCGATGTGGTGCCTTTGTCACTCTGTGGGTGTGTTGGTGCGCTACC 720  Luiliw!

FErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrree
CCTGAGGCAAGGGGCCGATGTGGTGCCTTTGTCACTCTGTGGGTGTGTTGGTGCGCTACC Sbjct 661 720

721 AATCCTGCGTGGAGGCTGGTCTGTGCGCAAGCATGGAGCAGTTCTTGTGAACGCATTCCC 780 ) Luisw]

Frrrrrrrerrrrrrrrrrrrrr e et e e ettt e e et
AATCCTGCGTGGAGGCTGGTCTGTGCGCAAGCATGGAGCAGTTCTTGTGAACGCATTCCC Sbjct 721 780

781 TTTTTCATTTCTGGTCTCAAATCAGGTAGGATCACCCGCTGAACTTAAGCATATCATTAA 840 ) Lwiiw]

Frrrrrrrrrrrrrrrerrrrrrrerrrrrr ettt et
TTTTTCATTTCTGGTCTCAAATCAGGTAGGATCACCCGCTGAACTTAAGCATATCATTAA Sbjct 781 840

841 GCGGAGGA 848  Lwisiw!

FETTETT
GCGGAGGA Sbjct 841 848

Score
Expect Identities Gaps Strand

1567 bi  (848) 0.0() 848/848(100%) 0/848(0%) Plus/Plus

Query 1 GGAAGTAAAAGTCGTAACAAGGTTTCTGTAGGTGAACCTGCAGAAGGATCATTAGTGAAA 60
FEErrrrrrrerrrrrrerrre et rerr ettt ettt ettt et

Sbjct 1 GGAAGTAAAAGTCGTAACAAGGTTTCTGTAGGTGAACCTGCAGAAGGATCATTAGTGAAA 60
Query 61 GCAAGGGCCAGCCATACGGACGGCGCTACTCGCGTACAACGTCTCTGGCGCCCAACTTTA 120
FEEErrrrererrrrrrrrer et e et et ettt e et

Sbjct 61 GCAAGGGCCAGCCATACGGACGGCGCTACTCGCGTACAACGTCTCTGGCGCCCAACTTTA 120
Query 121 CACAATATCCACAAACCCGTGTGCACCGTTTGGATGAGTAGGCCTCCTCGCGAGGCAGAC 180
PEErrrrrererrrrrrrrererer et et ettt e et

Sbjct 121 CACAATATCCACAAACCCGTGTGCACCGTTTGGATGAGTAGGCCTCCTCGCGAGGCAGAC 180
Query 181 TCTCCAATCCATTTCTACCAAACTCGTATGGTTGTATGAACGTGGAAATCGTTGGACCGT 240
FEEEErrrrrerrrrrrrr e et et et et ettt r ettt

Sbjct 181 TCTCCAATCCATTTCTACCAAACTCGTATGGTTGTATGAACGTGGAAATCGTTGGACCGT 240
Query 241 AACTGGCCAACAACCAATAATACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGAT 300
FEEEErrrrrerrrrrrrr e et et et et ettt r ettt

Sbjct 241 AACTGGCCAACAACCAATAATACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGAT 300
Query 301 GAAGAACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAAT 360
FEErrrrr e et et ettt ettt ettt ettt et

Sbjct 301 GAAGAACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAAT 360
Query 361 CTTTGAACGCACCTTGCGCTCCATGGTATTCCGTGGAGCATGCCTGTTTGAGTGCCGTGA 420
PEEEEr e et e et ettt ettt et

Sbjct 361 CTTTGAACGCACCTTGCGCTCCATGGTATTCCGTGGAGCATGCCTGTTTGAGTGCCGTGA 420
Query 421 ATTCTCTCTCCCCAAGCGGTTGCGATTGCACTGCTTTGGCGGACGAGGTTGGATGGGTGC 480
PEErrrrrererrrrrrrrer et e et et ettt rr et

Sbjct 421 ATTCTCTCTCCCCAAGCGGTTGCGATTGCACTGCTTTGGCGGACGAGGTTGGATGGGTGC 480
Query 481 TTCTGCCTGTTTCGCAAGAAACAGGCTCGCCCGAAATGCATTAGCGCCTTTGGGACACAC 540
PEEEEr e et e et ettt ettt et

Sbjct 481 TTCTGCCTGTTTCGCAAGAAACAGGCTCGCCCGAAATGCATTAGCGCCTTTGGGACACAC 540
Query 541 TCTGCAAACCGCTCTGAAAGGGAGGGCGGCAGAGGGGATGGAGGAACTCCGCCCGTCAGC 600
PEEEEr e et e et ettt ettt et

Sbjct 541 TCTGCAAACCGCTCTGAAAGGGAGGGCGGCAGAGGGGATGGAGGAACTCCGCCCGTCAGC 600
Query 601 TATACCAAACTTTGCCCCAGGCAAGCGCATGGCATGATACGTCATTTGCTATGTGTGCGT 660
PEErrrrrererrrrrrrrer e e e ettt et et

Sbjct 601 TATACCAAACTTTGCCCCAGGCAAGCGCATGGCATGATACGTCATTTGCTATGTGTGCGT 660
Query 661 CCTGAGGCAAGGGGCCGATGTGGTGCCTTTGTCACTCTGTGGGTGTGTTGGTGCGCTACC 720
FErrrrrrrrerrrrrerrrrerertr e ettt rrr ettt ettt ettt

Sbjct 661 CCTGAGGCAAGGGGCCGATGTGGTGCCTTTGTCACTCTGTGGGTGTGTTGGTGCGCTACC 720
Query 721 AATCCTGCGTGGAGGCTGGTCTGTGCGCAAGCATGGAGCAGTTCTTGTGAACGCATTCCC 780
PEEEErrrerrrrrrrrrrer et et et et e et ettt e et

Sbjct 721 AATCCTGCGTGGAGGCTGGTCTGTGCGCAAGCATGGAGCAGTTCTTGTGAACGCATTCCC 780



Query 781 TTTTTCATTTCTGGTCTCAAATCAGGTAGGATCACCCGCTGAACTTAAGCATATCATTAA 840

LErrrrrrrerrrrrerrrrrtrrrrerr e e et e et
Sbjct 781 TTTTTCATTTCIGGTCTCAAATCAGGTAGGATCACCCGCTGAACTTAAGCATATCATTAA 840

Query 841 GCGGAGGA 848

R
Sbjct 841 GCGGAGGA 848

Malassezia globosa strain 149.1 18S ribosomal RNA gene, partial

sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and internal
transcribed spacer 2, complete sequence; and 28S ribosomal RNA gene, partial
sequence

Sequence ID: KM454161.1 Length: 813 Number of Matches: 1

Range 1: 49 to 813

&) <l gadl) LARYVA] a2 sl Jalds
[Plus ) 4dLsL 0/765 (0%) 765/765(100%) 0.0 () (765)—1413

1 TCATTAGTGAAGATTCAAGGGCCAGCCATACAGACGTACAATAAGTGTGTCTCTGGCGGC 60 ) Luwiiw!

FErrrrrrrrrrrrrrrrrrrr e rrrr e e ettt r e et
TCATTAGTGAAGATTCAAGGGCCAGCCATACAGACGTACAATAAGTGTGICTCTGGCGGC Sbhjct 49 108

61 TCGTATCCACTATACATCCATAAACCCGTGTGCACTGTTAAGGAGTAAGAAAGAAGGGGA 120  lwiiw!

FErrrrrrrrrrrrrrrrrrrr e e ettt r ettt r et
TCGTATCCACTATACATCCATAAACCCGTGTGCACTGTTAAGGAGTAAGARAGAAGGGGA Sbjct 109 168

121 GGGAGAGAGTGCATGTGCTTTGCATATAACTCTCTCTCTTTCTCTTCCTTTCTCTCTCTG 180 ) Luwiiw]

FErrrrrrrrrrrrrrerrrerrrrrrrrrrr ettt et e
GGGAGAGAGTGCATGTGCTTTGCATATAACTCTCTCTCTTTCTCTTCCTTTCTCTCTCTG Sbjct 169 228

181 GTTAATTACACAAACTCGTATGGATTTGTATGAACGTGAGATATATCGTTGGACCGTCAC 240 ) Luwiiw]

FErrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrre
GTTAATTACACAAACTCGTATGGATTTGTATGAACGTGAGATATATCGTTGGACCGTCAC Sbjct 229 288

241 TGGCCAACAAATATAACACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGATGAAG 300  Lwisw!

Frrrrrrrerrrrrrrrrrrrr e rrrr e et e e et
TGGCCAACAAATATAACACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGATGAAG Sbjct 289 348

AACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTT 301 360 pdsiwl

Frrrrrrrerrrrrrrrrrrrrt e rrrr e et e et
AACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTT Sbjct 349 408

361 GAACGCACCTTGCGCTCTATGGTATTCCGTAGAGCATGCCTGTTTGAGTGCCGTGAATTC 420 ) Luwiliw!

Crrrrrrrrrrrerreerrrerrrrrrrrrrrerrr et et
GAACGCACCTTGCGCTCTATGGTATTCCGTAGAGCATGCCTGTTTGAGTGCCGTGAATTC Sbjct 409 468

421 TCCCATCCCAAGCGGTTTTTATCAAAGAATTGCTAGGCGAAGGGGTTGAGATGGGCGTTG 480 ) Luwiliw!

Frrrrrrrrrrrrrrrrrrrrr e rrrr e e et e e e ey
TCCCATCCCAAGCGGTTTTTATCAAAGAATTGCTAGGCGAAGGGGTTGAGATGGGCGTTG Sbjct 469 528

481 TTATAACTGCTTTTCTTCTCTAGAAAAGCTCGCCCGAAAAACAGCTAACGCCTCTGGGCC 540 ) Luwiiw!

Frrrrrrrrrrrrrrrrrrrrrr e rrrr e e et r e ey
TTATAACTGCTTTTCTTCTCTAGARAAGCTCGCCCGAARAACAGCTAACGCCTCTGGGCC Sbjct 529 588

541 ACTTTGCATCCGCTTCTCTGAGGGGAGAAGCGGCCAAGCGCGCTCTGATCATCAGGCATA 600 ) Luwisiw!

Frrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrr ettt
ACTTTGCATCCGCTTCTCTGAGGGGAGAAGCGGCCAAGCGCGCTCTGATCATCAGGCATA Sbjct 589 648

601 GCATGATACGTCATTTGCTATGCTGTAGGAGAGCATTTGGTTGTGGTTATACCGCGTGCG 660  Luiiw!
Frrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrr ettt



GCATGATACGTCATTTGCTATGCTGTAGGAGAGCATTTGGTTGTGGTTATACCGCGTGCG Sbjct 649 708

661 TTATTTTTTTTTTGCAAACGCAAAGAAAAAAAAGCCCCCTTTCATTTCTGGTCTCAAATC 720  Lwiliw!

Frrrrrrrrrrrrrrrrrrrrrrrerrrrrrrrrrr ettt
TTATTTTTTTTTTGCAAACGCAAAGAAAAAAAAGCCCCCTTTCATTTCTGGTCTCAAATC Sbijct 709 768

721 AGGTAGGATCACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA 765  Lwiiw!

Frrrrrrrrrrrrrrrrrrrrr e et e
AGGTAGGATCACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA Sbjct 769 813

Score Expect Identities Gaps Strand

1413 bits(765) 0.0() 765/765(100%) 0/765(0%) Plus/Plus
Query 1 TCATTAGTGAAGATTCAAGGGCCAGCCATACAGACGTACAATAAGTGTGTCTCTGGCGGC 60
FEErrrrrrrerrrrrerrrrerrrt ettt ettt ettt ettt

Sbjct 49 TCATTAGTGAAGATTCAAGGGCCAGCCATACAGACGTACAATAAGTGTGTCTCTGGCGGC 108
Query 61 TCGTATCCACTATACATCCATAAACCCGTGTGCACTGTTAAGGAGTAAGAAAGAAGGGGA 120
LIt et et et ettt ettt ettt

Sbjct 109 TCGTATCCACTATACATCCATAAACCCGTGTGCACTGTTAAGGAGTAAGAAAGAAGGGGA 168
Query 121 GGGAGAGAGTGCATGTGCTTTGCATATAACTCTCTCTCTTTCTCTTCCTTTCTCTCTCTG 180
CEErrrrrrrerrrr et rerrr ettt ettt ettt ettt ettt

Sbjct 169 GGGAGAGAGTGCATGTGCTTTGCATATAACTCTCTCTCTTTCTCTTCCTTTCTCTCTCTG 228
Query 181 GTTAATTACACAAACTCGTATGGATTTGTATGAACGTGAGATATATCGTTGGACCGTCAC 240
FEErrrrrrrerrrrrrerrre et rerr ettt ettt ettt et

Sbjct 229 GTTAATTACACAAACTCGTATGGATTTGTATGAACGTGAGATATATCGTTGGACCGTCAC 288
Query 241 TGGCCAACAAATATAACACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGATGAAG 300
LIt er et ettt ettt ettt

Sbjct 289 TGGCCAACAAATATAACACAACTTTCGACAACGGATCTCTTGGTTCTCCCATCGATGAAG 348
Query 301 AACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTT 360
FEErrrrrrrerrrrrrerrre et rerr ettt ettt ettt et

Sbjct 349 AACGCAGCGAAACGCGATAGGTAATGTGAATTGCAGAATTCCGTGAATCATCGAATCTTT 408
Query 361 GAACGCACCTTGCGCTCTATGGTATTCCGTAGAGCATGCCTGTTTGAGTGCCGTGAATTC 420
LIt rr et ettt ettt ettt et

Sbjct 409 GAACGCACCTTGCGCTCTATGGTATTCCGTAGAGCATGCCTGTTTGAGTGCCGTGAATTC 468
Query 421 TCCCATCCCAAGCGGTTTTTATCAAAGAATTGCTAGGCGAAGGGGTTGAGATGGGCGTTG 480
LIt er et ettt ettt ettt

Sbjct 469 TCCCATCCCAAGCGGTTTTTATCAAAGAATTGCTAGGCGAAGGGGTTGAGATGGGCGTTG 528
Query 481 TTATAACTGCTTTTCTTCTCTAGAAAAGCTCGCCCGAAAAACAGCTAACGCCTCTGGGCC 540
CEEErrrrrrerrr et rerer ettt ettt ettt

Sbjct 529 TTATAACTGCTTTTCTTCTCTAGAAAAGCTCGCCCGAAAAACAGCTAACGCCTCTGGGCC 588
Query 541 ACTTTGCATCCGCTTCTCTGAGGGGAGAAGCGGCCAAGCGCGCTCTGATCATCAGGCATA 600
LIt rr et ettt ettt ettt et

Sbjct 589 ACTTTGCATCCGCTTCTCTGAGGGGAGAAGCGGCCAAGCGCGCTCTGATCATCAGGCATA 648
Query 601 GCATGATACGTCATTTGCTATGCTGTAGGAGAGCATTTGGTTGTGGTTATACCGCGTGCG 660
LIt er et ettt ettt ettt

Sbjct 649 GCATGATACGTCATTTGCTATGCTGTAGGAGAGCATTTGGTTGTGGTTATACCGCGTGCG 708
Query 661 TTATTTTTTTTTTGCAAACGCAAAGAAAAAAAAGCCCCCTTTCATTTCTGGTCTCAAATC 720
LIt er et ettt ettt ettt el

Sbjct 709 TTATTTTTTTTTTGCAAACGCAAAGAAAAAAAAGCCCCCTTTCATTTCTGGTCTCAAATC 768
Query 721 AGGTAGGATCACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA 765

FEEErr ettt et ettt

Sbjct 769 AGGTAGGATCACCCGCTGAACTTAAGCATATCAATAAGCGGAGGA 813

Phylogenetic Analysis of Malassezia species,shill s sl Jalad
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Figure 3.41: Phylogenetic Tree Analysis of Malassezia species isolates.

The Histopathological Study Results dumid pb! dutiumisial| dut] gl i~

dotd Gl | ot ]l bt e g ot i R 0 et g | sl | F T Bl 2
B 1§ Ol 1 (3 B ytwieed | Jiukd | Gplag D0all 5dutaddl §plall et bid o
ol 51 dwlyall 03® 9 Jgj=oll Malassezia furfur ¢ sy bad) olisall g masll & ekl
sl peila I3y Alinn ) A2 sl (6 51 pant el a Lo Apala il o j35.g)] ke
&0 5419 SS9z Al qwoly ¢ ezl o el V950 a2y LoV dslnis 9 papular
(V-Y) 6)90 . ol o pou VE-N L A Jglw d9>9

il cuwall dalall o globosa /o Malassezia furfur o) alall ol dul all & yelal

Sl G o el Lo



C D
Picture (3.1) clinical signs of rats infected with Malassezia furfur (A,B after 7days ; C,D
between 8-14 days)

s O 91 9 Ol gilangd) A aladiialy Alall sl ) e (aadl) |y

1- Intradermal

25 Asy yhall o3ey Malassezia  furfur Jb bad) o) ysll Zoalal) cliaell 3 pdlY) piliill & jell
epidermis &_sull Juixall o8l Lo i ae ¢ dpadasil) daa¥) Al o dpledll) LOAT als - LS )|
Aabatie e Agia¥ SV e 808 ApaS pe i€ Iyl ) i€ osV| C Wi hyperkeratosis
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el 8 A lall o 5e e (5 gint A GSAY (e S 230 g 0 S las 369 g bl i lay
6 S 905 &c9l 39>9 Ia>g) lliS . hypodermis J) ks ciad LGl Elaally Jaad) Loy
(Pic3. 5-7) Akl 028 (jauia i 4y palll 4 geall 4o V) 2525 e hypodermis 4ikaie Jiu) o



2- Spot technique

(ablial x8d] 44, b Malassezia Ju dbaal) (513 jall dayil) alal) adaliad 5 guall jeaalls asdll jelal
Bl Aida 35 ) seane (35S5 Ol I Jad 3l )y Cagan ¢ yedall SIS 5 a5 L) 8 ddlise
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(Pic3. 8,9) . au>YoSJI BWW

(Pic3.10) . Auaall aasll Gl 5 ja i) CBluay alasal Cali s Blall ()l (s A adalia & pelal

Prick technique (scratching) -¥
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iy () OSae L) Gl e ¢ () Sl ey ALa¥) (anadd e a2 )l . dermal papillae da>Mo
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(Pic3. 12-14) . i 3kl
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15,16)

dlal 4 ¢y 9 5 lavdl-g
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Bas¥) (8 53 s sl o EY) ALY e Ainal) a3all Al g e e 3l a5 yull CSlamy Jia etk
QM\OA&A}&L&H\::&M%%yﬂ\&\w\jaﬁjy‘wéﬁsa\m\J);)laéb'a\c
(Picv—\\’c\/\) L elalall

ol - aluSgilasgll ol 4ol VA (o el
Y-Skin histopathological examination stained with PAS : 4aua aladiuly sl gaadll
PERIODIC ACID SCHIFF

PAS ) dasasdald Y1 218 e sall

PAS Jb dasadll ahalidl 8 Lin H&E Jb assadl aall adalis 84, jhall Jal gall jedas ol
bl golin 2Y a,all dadall 5 laall ol bos < b

Periodic Acid  JI dsway dswanlly 6ax0lly dlasll Gl3,20 Al o glbolisll g
ol las Apulia yiiad o L jedae 48 jaa g ¢ a0 dalaie il ¢ jawdlall Hlad xe Alalaall 5 Schiff
(Pic3. 19-21) . A dca jadl yiladll (e by jpudlall ¢ 53

DY) (amy i S 44l Asal) < ia) 3l g Malassezia furfur soses of Zallald) it & el
e 5 meall ) sans Caa g ¢ Alall alalia (mmy B o lal) aUaall pe bl mlan e GDE ) pen
Bsb dSisaal s dea (eas pasas ae ¢ 525 05k ¢ g an 5 650 S pddl dadand) A3 L)
(Pic3. 22,23)
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Plcture(t‘ Y) Infected rat skin with Malasse2|a furfur showmg moderate hyperkerat05|s( Msever sign of
inflammation(€), dilated irregular rete ndge(’), hair follicles with variable S|ze('), collagenous fibers
and fibroblast(qmmp H&E stain (10X).

Picture(¥- \‘) Infected rat skin with Malassezia furfur showmg keratin deposition( Mhyperpigmentation of
stratum corneum( dllated irregular rete rigge ) vacuolated keratinocytes ('Y),the basal ceIIs(Wwere
small and arranged on basement membrane( R), in d dermis(€), large amount of collagene fibers(
and fibroblast( '\ ) around the atrophied hair oII|cIes( ). H&E stain (40X).
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Picture(¥-¢) Infected rat skin with Malassezia furfur showed vacuolated keratinocyte some with
hyperchromatic nuclei(=3.), moderate deposition of keratin(}), inflammatory cells( <€), irregular
arrangement of collagenous fibers( ),degenerated hair foIIicIes(A) and adipocytes of sebaceous gland(
) showeswith large pyknotic nuclei. H&E stain (40X).
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Picture(Y-°) Infected rat skin with
,congested hair follicles( €==), simple alveolar shrinkage sebaceous gland(m with large amount of

adipose tissue(-eg) and strand of collagen fibers(A) distributed randomly. H&E stain (10X).



Picture(Y-1) Infected rat skin with Malassezia furfur showed stratum corneum( variable size of hair

follicles( m either in the dermis layer( or the hypodermis( € ) with large amount of collagen fibers(€

), also pigment containing cells in the connkctive tissue( ‘)surrounded skeletal muscles( /[ \beneath the
hypodermis and congested capillaries(A )found through the hypodermis. H&E stain (10X).
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Picture(Y-Y) Infected rat skin with Malassezia furfur showed acanthosis epidermis (=3, dermatitis <t
), large amount of atrophied hair follicles(4mm ) and less amount of collagen fibers arranged randomly .
H&E stain (10X).
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Plcture(\~ A)Infected rat skin with Malassezia furfur showed mild keratm deposmon( ~3), vacuplated
keratinocytes (@), mild inflammatory cells( <€), regular deposition of collagen fibers( ) and normal
hair follicles surrounded with sebaceous glands( ‘ stain (40X).
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Plcture(ﬁ~ 1)Infected rat skin with Malassezia furfur showed moderate keratin deposition( on epidermis,

acanthosis@ =, mild perivascular mflammatlonh ) and mild atrophied hair follicles( . H&E stain
(40X).
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Picture(Y-) +) Infected rat skin with Malassezia furfur showed, focal aggregation of inflammatory cells (-’)
vacuolated keratinocytes( =gy shrinking sebaceous glands( |, ). H&E stain (40X).
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Picture(Y-) ") Infected rat skin with Malassezia furfur showed irregulér arrangement of epidermis cells ==

), dermatitis( === ahsence of dermal papillae(\), irregular collagen fibers(A) and degenerated hair
follicles( b H&E stain (40X).



Picture(Y- ¥)Infected rat skin with Malassezia furfur showed destruction of epidermis( , sever
inflammation (dermatitis)(\ﬂ xtended to the deep layer( 4mmm), deposition of keratin( \), degenerated and

atrophied most of hair follicles( \)»). H&E stain (10X).
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Picture(Y-) Y)Infected rat skin with Malassezia furfur showed hyperkeratosis ), acanthosis(
perivascular inflammationh’), heavy deposition of collagen fibers(«€» )and atrophied hair follicles  (
)4ME stain (10X).
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Picture ¥-) ¢ Infected rat skin with Malassezia furfur showed the subcutaneous layer( €9 with variable
inflammatory cells( €==), mast ceIIs(\), loose connective tissue(‘) and sections of smooth muscle(

). H&E sigusm(40X).
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Picture Y-)elInfected rat skin with Malassezia furfurghowed hyperkeratosis wavy basket( €=,
i )and inflammatory cells(4mmm). H&E stain (40X).



Plcture Y- H Infected rat skin with Malassezia furfur showed acanthosw((— ), hyperkeratosis with keratin
deposition( € ), abnormalities of hair follicles( "-) vacuolated epidermis cells( ‘ ) and keratotic
deposition( b) H&E stain (40X).
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Picture Y-V Noral rat skin (control) showed : e surface epidermis Iayer@— ), wide dermis(€>» ) and
hypodermis( ber of hair follicles( ) and regular strands of collagenous fibers( ~ mmpumber
of blood capillaries visible on hypodermic layer( v). H&E stain (10X).



Picture Y-YA Normal rat skin (control) showed normal dermis layer€ ), normal sebaceous glands
&) with central nuclei, pads of adipocytes( €= and heavy collagen fibers( 4mmm). H&E stain (40X).



Picture¥-Y% Infected rat skin with Malassezia furfur showed isolated yeast spores( <= )near the surface
layer of skin, some form collarettemmm ), others start to form sprout( €. PAS (40X)

Picture¥-Y+ Infected rat skin with Malassezia furfur showed large number of sporesg== )some that
attached on surface corneum Q), others reached to the dermis(€=="") and hyphae formed ( ‘). PAS
(10X).



Picture™-Y) Infected rat skin with Malassezia furfur showed large number of spores within dermis layer (<=
) and destruction of this layer. PAS (40X).
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Picture¥-YY Infected rat skin with Malassezia furfur showed aggregation of spores ( <= on the surface
layer of the epiderﬁi{’ ), hyperkeral'V'( ), vacuolated keratinocyq ). PAS (10X).
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Picture v-YY Infected rat skin with Malassezia furfur showed spores (€= with cellular debris( <=3 and

PictureY-Y ¢ Infected rat skin with Malassezia furfur showed large number of hyphae( <= as segmented
filaments, stained pink, embedded within amorphous substance ( €=). PAS (40X).
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PictureY-Ye Infected rat skin with Malassezia furfur showed number of yeast spores( ===) stained
pink, near the hair follicle ( ‘) within flamed dermatitis ( €=). PAS (40X).

Picture 3- 26 Infected rat skin with Malassezia furfur showed number of yeast spores embedded within
the keratin ( ===3), hyperkeratosis ( ‘,-), epidermis hyperplasia ( ‘) and dermatitis (@€@=9). PAS (10X
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