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Induction of Fungal Filament Synthesis in vitro of Malassezia Species Isolated from

Pityriasis Versicolor Patients and Healthy Subjects
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ABSTRACT

To study pathogenicity of Malassezia, the causative agent of pityriasis versicolor, it is necessary to obtain
the hyphae form in vitro. The aim of this research was to determine the optimal condition that induced filament
production in vitro of Malassezia species isolated from pityriasis versicolor patients and healthy subjects. Malassezia
spp. was collected from 8 patients with pityriasis versicolor and 165 healthy volunteers. Differentiation of Malassezia
spp. was performed by using biochemical test and PCR amplification. The result showed that M. furfur (n=6) and M.
globosa (n=2) were isolated from lesional skin of pityriasis versicolor. In addition, the most frequently isolated
species in healthy skin were M. sympodialis(46.06%), M. furfur(40.00%) following by M. dermatis(9.09%), M.
slooffiae(3.64%) and M. japonica(1.21%). To investigate the filament induction in vitro, 39% (28 in 72 isolates) of
M. furfur was capable to produce filament when inoculated in Minimal medium with 1mM L-DOPA and 2,000 pg/ml
kojic acid under microaerophilic condition for 5-7 days at 30°C.
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ﬂ]iw‘ﬁ 1 %@ primers ‘ﬁi‘lﬂumiﬁ1 PCR amplification Lﬁamawwﬁmawﬁa Malassezia spp.
Primer name Nucleotide sequences (5°— 3°) Length of product reference
(bps)
M. dermatis
M.d-F CGCACCTTGCGCTCCATGGT 136 Morishita et al., 2006
M.d-R AGCCTGGTTTCCCAGGCAGCGG
M. furfur
M.f-F CTACTCGCGTACAACGTCTCTG 230 Affes et al., 2009
5.88-R TTCGCTGCGTTCTTCATCGA
M. globosa
M.g-F CAATAAGTGTGTCTCTGCGG 270 Affes et al., 2009
5.85-R TTCGCTGCGTTCTTCATCGA
M. japonica
Mj-F CGTATGTGGATCTTATCCTAT 218 Morishita et al., 2006
M,j-R TGACTAGTGTCGTAGGCACGGTA
M. obtusa
M.ob-F ACCCGTGTGCACACTGTTGAG 180 Sugita et al., 2001
5.85-R TTCGCTGCGTTCTTCATCGA
M. restricta
M.re-F CTTGGTTGGACCGTCACTGG 320 Affes et al., 2009
M. rt-R TTCGCTGCGTTCTTCATCGA
M. slooffiae
M.sl-F ACGCACGCTAACACAACGTG 230 Sugita et al., 2001
5.85-R TTCGCTGCGTTCTTCATCGA
M. sympodialis
M.sl-F CGGACGCAAACACGTCTCTG 190 Affes et al., 2009
5.88-R TTCGCTGCGTTCTTCATCGA
M. yamatoensis
M.y-F CGATCAAACTTCTCTGTGTCCAG 125 Morishita et al., 2006
M.y-R TGTGTGGGAGGTAGAAGAGGCA
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mInszaumsadnanegsluraeanaass
Y ¥ v
11 isolates NINUAVOUF® Malassezia spp- ‘ﬁgﬂ
o a I @ J 1 Y an
Swunsiaeomiuaienuia199aie35 PCR
. . v P v o
amplification ¥1n3zAUIALNIAT 1831 TAE1N

A A

Y
13D Malassezia NATYVUDINIT modified

Spp.
Dixon agar ﬁqmwgﬁ 30 pef AT ﬁJmam 3-5
S4 11199919978 0.85% normal saline  solution
(Nss) 1 lhiuswaurad Iaeld haemacytometer
3o liTa sty 1-5x10° 1wad/daaans
mﬂﬁu@ﬂmsagmﬂﬂ?mm 300 lulasdasasuu
91413 Minimal medium agar (MM) (MgSO, (10
mM) 2.4 g/L, KH,PO, (29.4 mM) 4.0 g/L , Glycine
(50.0 mM) , 0.2% tween 80, 0.2% tween 40 , 0.5%
agar, pH 4.6) UANMANTUVDY agar 1A 0.5%
1azliNsIAN L-DOPA (1.0 mM) 520U kojic acid
aNnuTuau 2,000 lulasnsuiiaaansasly Taedl
D IMsINZIABUAe T TMsIAY  L-DOPA Ay
9113 NIM5IRY L-DOPA %30 kojic acid 1flgane1s
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a I Z . 1 2 4

@onilu control v ) tmizidesngugl
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Nan13IDE
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MSUENTHAY® Malassezia spp. 91n30815A7
a v Y1 &’ =
AaniadihelsamasunazaugunInag
v 2
HevMsuensHAYeUse Malassezia spp.91n
d‘a A ay =
soglsanAIIadie TsanasuLazAugUnINg
914U 173 isolates ﬁ}’Jfﬁ% Biochemical test @1013D

4

I o
spp. p0niu 4 denug

a

SO Malassezia
1un M. sympodialis, M. furfur, M. dermatis 1}0& M.
slooffiae nnduhududuransuonsiadnade
#1873% PCR  amplification Wun1nageandoenu
(15197 2) UORIATMUTTNAE Malassezia S0
46 isolates T 1@ w1s0N0n species 2033
Biochemical test 18 1W1313% PCRAMATOLONAD
Malassezia T3 species 18 (13197 3 waz g1
1) 9 NIUeNFIAYDUTD Malassezia spp. 146
ﬁ?ﬂﬁuﬁ loun M. sympodialis, M. furfur, M.
dermatis, M. slooffiae, M. globosa \\a& M. japonica
UaIH® Malassezia Glumjuﬁ%ﬁmudﬁmswﬁﬁa
ﬂaj’e)‘lﬂﬁ’(genome sequencing) o'l Lﬁaﬁuﬁuwa
MINAADI uanmﬂﬁé’ﬂasﬂimﬂﬁyauﬁwmu 8 910
Wi M. furfur 31U 6 isolates 1AL M. globosa
31U 2 isolates uamugmmw?n%mzwm%a M.
sympodialis, M. furfur, M. dermatis , M. slooffiae 1%

A A
M. japonica (M31A 4 1az31/N 2)

d' a ,ﬂ . Pl .&’ Y  ax . . an
MINN 2 NaMTUINBUALYD Malassezia spp. fﬂ'lﬂ@‘ﬂ’Jﬂjiﬂ!ﬂﬁ’ﬂ‘uuﬁ$ﬂuq"1}ﬂw\mﬂ’JEJ’J‘E Biochemical test 1461235 PCR

. . Aquu Y o
amplification N iWaaeAndBINY

strains number of isolates (%)
M. sympodialis 59(46.45)
M. furfur 59(46.45)
M. dermatis 5(3.94)
M. slooffiae 4(3.15)
Total 127(100)
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4' a ,ﬂ . Y axy . . tﬂ ~ 1 a g asy
MINN 3 NaMTUINBUALYD Malassezia spp. 18I PCR amplification Glulf]fﬂ‘ﬂvlll TN FUAANIYID

Biochemical test
strains number of isolates (%)
M. sympodialis 17(36.95)
M. furfur 13(28.26)
M. dermatis 10(21.74)
M. slooffiae 2(4.35)
M. globosa 2(4.35)
M. japonica 2(4.35)
Total 46(100)

A.

Sample §

300 bp
200 bp
100 bp

Lane

300 bp
200 bp
100 bp

Lanefs

M. sympodialis C.

i:M NMS N2 N3 N5

300 bp
200 bp
100 bp

E

300 bp
200 bp
100 bp

300 bp
200 bp
100 bp

Lane ¥

Sample |8

Lane [

Samplef

Lane |

M. japonica

MJ N.56 N.57

M. globosa

M N MG P2 P3

51 1 vansmsuenwtionie Malassezia spp. #3635 PCR amplification (A) M. fiufirr, (B) M. sympodialis,

(C) M. japonica , (D) M. slooffiac(E) M. dermatis W9 (F) M. globosa ; lane M: DNA marker, N: negative control
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v A
a Y . .
M3199 4 HOMIUENWIUATD Malassezia spp. YOINUFYNMWARY 15 PCR amplification

strains number of isolates (%)
M. sympodialis 76(46.06)
M. furfur 66(40.00)
M. dermatis 15(9.09)
M. slooffiae 6(3.64)
M. japonica 2(1.21)
Total 165(100)
50
45
40 ~
35
30
g 25 Z m sfyrr;pod|alls
= aM. furfur
>
Q 20 @M. dermatis
-'3 15 - & M. slooffiae
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