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The Development and Evaluation of Multiplex PCR Technique for
Identification of Malassezia Yeast

Hyeong Mi Kim', Yun Young Lim', Eun Joo Park’, Young Jin Chun’,
Myeung Nam Kim', Beom joon Kim' and Dong Hoon Lee’

Department of Dermatology, Chung-Ang University College of Medicine, Seoul, Korea'
College of Pharmacy, Chung-Ang University, Seoul, Korea’, Department of Emergency Medicine,
Chung-Ang University College of Medicine, Seoul, Korea®

Background: Malassezia yeasts as major pathogenic fungi causes the common skin diseases including
dandruff, psoriasis, seborrheic dermatitis and atopic dermatitis etc. various molecular techniques were
developed to identify and classify the Malassezia species until now. But, these methods were discovered
the problems. So, the development of the better molecular methods required to identify and classify of
Malasseiza species.

Objective: We sought to develop of molecular techniques to identify and classify of six Malassezia
species (M. restricta, M. globosa, M. furfur, M. slooffiae, M. sympodialis, M. obtusa).

Methods: We designed primers about ITS1 (Internal transcribed space 1) region that were well-
known region useful to identify of Malassezia species. Because, ITS1 region that is located between
18S and 5.8S rDNA of ribosomal DNA was comparatively mutated quickly. The mono PCR using
ITS1 primers was performed to confirm the specificity of ITS1 primers with six Malassezia standard
strains. Then, Malassezia Multiplex detection kit was developed on the basis of technique using ITS1
regions. Malassezia Multiplex detection kit was used to perform multiplex PCR with six Malassezia
standard strains and clinical isolates.

Results: The results of mono PCR using ITS1 primers about six Malassezia standard strains was
detected each Malassezia standard strains. Also, the multiplex PCR using developed Malassezia
Multiplex detection kit was confirmed to classify about six Malassezia standard strains and clinical
isolates.

Conclusion: In this study, we verified that six Malassezia yeasts was classified using Malassezia
Multiplex detection kit from Malasszia standard strains and clinical isolates. And we anticipate that
Malassezia Multiplex detection kit is able to do accurate diagnosis about six Malassezia yeasts (M.
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restricta, M. globosa, M. furfur, M. slooffiae, M. sympodialis, M. obtusa).

[Kor J Med Mycol 2010; 15(2): 51-60]
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T M. globosa (KCTC 7846), M. restricta
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1) Malassezia 2272 Hi Lt

Leeming?} Notman (LNA) WA|E ©]-8-3}]
MalasseziaZ V]¥aFTHS, WA 24 S/
o 0.05% w/v glycerol monoesterate (Wako Pure
Chemical Industries, Ltd., Japan), 1% w/v peptone
(Duchefa Biochemie B.V., Netherlands), 0.5% w/v
glucose (Sigma-Aldrich, Japan), 0.01% w/v yeast
extract (Duchefa Biochemie B.V., Netherlands), 0.4%
ox bile (Merck, Germany), 1.5% w/v agar (BD
Bioscience, U.S.A.), 0.05% v/v Tween 60 (Sigma-
Aldrich, Japan), 0.1% v/v glycerol (MP Biomedicals,
USA)S ¥al 2 3521 & 121 TCollA 2027t 2
T 2553tk B %, chloramphenicol (Sigma-
Aldrich, Japan) 50 mg/L-S #7}slich & =33t
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Table 1. Malassezia yeast used as standard strains

Standard strains Size of multiplex

Species PCR products’
M. globosa KCTC 7846 195 bp
M. restricta KCTC 7848 300 bp
M. slooffiae KCTC 17431 360 bp
M. sympodialis ~ KCTC 7895 500 bp
M. furfur KCTC 7743 632 bp
M. obtusa KCTC 7847 725 bp

KCTC, Korean Collection for Type Cultures; *PCR
products size in Malassezia Multiplex detection kit
(Internal control: 899 bp)

N~

18s Ribosomal gene

ITS2

5.8s gene

28s Ribosomal gene

Fig. 1. Preparation of oligonucleotide primers for ITS1 region in Malassezia species. Malassezia Multiplex
detection kit is a technique using ITS1 region between 18S rDNA and 5.8S rDNA in Malassezia species.
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A 158 &<t incubationA]Z! ThE, 13,000 rpm

Z et AR E gt ASds o
@ 5 MP buffere} lyticaseE 78kl 307t
voltexing3+ch. T T}A] 37C waterbatholl A 155
59t incubationA]Z! TH, 13,000 rpmollA] 18
ek AAEEE gt ASds WY - MG

buffer, Proteinase K&} RNase A solutionS 3 7}5}

Globosa mono test

1000 bp
500 bp
Slooffiae mono test
1000 bp
500 bp
Furfur mono test
oo res slo sym fur ot
1000 bp
500 bp

o voltexing@+tt. 65C waterbatholl 4] 30+ &<t
incubation®}1L, 95C heating blockol 4] 10% 5t
incubationgtt}h. MB bufferE % 7}sto] inverting
3t} o] 80% ethanolE ¥ o] inverting$+t}. ©]
mixturesS Spin column®l] 231 13,000 rppmolA] 1
3 9AEEE ) Spin columns A2 2

ml collection tubel] %713 YA MW buffersS @

Restricta mono test

go res slo sym fur oht

1000 bp

500 bp

Sympodialis mono test

1000 bp

500 bp

Obtusa mono test

1000 bp

500 bp

Fig. 2. Mono PCR products for 6 standard strains of Malassezia species. The specificity of designed ITS1 primers
confirmed by mono PCR for Malassezia standard strains (M. globosa: 195 bp; M. restricta: 300 bp; M. slooffiae: 500

bp; M. furfur: 632 bp; M. obtusa: 725 bp).
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primerS A 231} 1859} 5.8S tDNAA}olo] &
A} ITSIE noncoding F-$1 24, Hol= 162~
266 bp =0t} ©] F-$]+= nuclear ribosome gene
] coding F-91ET} Wo|7} Aete] 7} FFEE
A4S Sall Malassezia 578°] 7hs
a17] wjiel] AEEtA EATE ™ ITS1 primersE
0|83} Malasseiza 675~ (M. globosa, M. restricta,
M. slooffiae, M. sympodialis, M. furfir, M. obtusa)|
oisl 2H7+e] PCRE a3te] ITSI regions
A2 et=A Aldskele

4) Malassezia 220 & multiplex PCR
NSt Malassezia Multiplex detection  kit2]

PCR total 20 pl 2% 5X primer, 2> master

sequencing

2k
=

A

100 bp ladder

fur obt marker

sym

Internal control
Obtusa
Furtur

Sympodialis
Slooffiae —
Restricta
Globosa
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500 by

1000 bp

P

Fig. 3. Multiplex PCR products for 6 standard
strains of Malassezia species. (A) multiplex PCR
products for each 6 standard strains (100 bp ladder, lane
maker; multiplex PCR marker, lane glo; M. globosa,
lane res; M. restricta, lane slo; M. slooffiae, 1ane sym; M.
ympodialis, lane fur; M. furfur, lane obt; M. obtusa) (b)
included Marker in Malassezia Multiplex detection kit
(Internal control (899 bp), M. obtusa (725 bp), M. furfur
(632 bp), M. sympodialis (500 bp), M. slooffiae (360
bp), M. restricta (300 bp), M. globosa (195 bp))
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mix, Malassezia®lX] A< nucleic acide]t}. ¥H&-
Z7S pre-denaturation THAl 94Coll A 158,
denaturation T4 94CollA] 30%, annealing THA|
68CollA 18, 727l A 40%7} extension= 403]
HHE519 31 vk} extension 72 Coll A 10%3t
A8k} 5% PCR producti= TAE buffer’d
o A1 1% agarose geloll 7171953t T, ethidium
bromide® 343}4] UV transilluminator= 215}
%l 2% PCR product A °]+= internal control
(899 bp), M. obtusa (725 bp), M. furfur (632 bp), M.
sympodialis (500 bp), M. slooffiae (360 bp), M.
restricta (300 bp), M. globosa (195 bp)©| t}.

2 o

1.ITS1 region® SO[&QI primers| M| &2t £

0|4 FOI5H7| 28t mono PCR At

mjo
ok

Malassezia 6%2] Ribosomal DNA (rDNA)<]
ITS1 (internal transcribed spacer 1) -l 4 PCR
primerE A& (Fig. 1). © F82 nuclear
ribosome gene®] coding F-¢1H.t} ®o]7} A5k
Zy #FHEE sequencing XS B3 Malassezia
7o) 7kss7] wiikell dEstAl = Ak Azt
%l ITS1 primers® KCTCOlA #UREE 672

Malassezia standard strains (Table 1)°f] 3k ITS1

e M Mres M.obt C1 Cc2 C3 C4 C5 M e M M1 M2 M3 M4

Sample name Sample type PCR results (accizgiginhﬁiggfigz:nl\lsCBl)
M. restricta Media culture M. obtusa AY387138.1
M. obtusa Media culture M. obtusa AY387138.1
C1 Media culture - -
Cc2 Media culture - -
C3 Media culture - -
C4 Media culture - -
C5 Media culture M. restricta EU400587.1
i | s | bembuewen [ e
M2 Medical sample M. restricta EU400587.1
M3 Medical sample - -
M4 Medical sample - -

Fig. 4. Sequence analysis of Multiplex PCR products for clinical isolates. (A), (B) The PCR product of Multiplex
PCR for Malassezia yeasts as standard strains, media culture samples and medical samples (red arrows: these PCR
products was performed sequencing analysis; M: included Marker in Malassezia Multiplex detection kit) (C) sequencing
analysis for PCR product of Multiplex PCR (-: no detected)
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280| S: Malassezia 223 SH2 I8 Multiplex PCR I8 I ZOt

2. Multiplex PCR kitE O0|&8t Malassezia
standard strains2} clinical samplesOl CHEF PCR

21t

PCRS 717} F3f&itt. 1 Az}, 4= TSI
regions o] o0& 1A= AS et
(Fig. 2). M. restricta®] 739 M. obtusa’} %
o] & AS HASTH

Fopre 67149 Malassezia standard strains -

100bpM 1 2 3 4 S 6 7 8 9 10 11 1213 14 15 M 10

1000 bp — S

500 bp

100bp M 16 17 18 19 20 21 22 23 24 25 26 P1 P2 P3 N M 100bp

(E)

Samle 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
M. obtusa - - - - - - - + - - - - - - -
M. furfur - - - - - - - + - - - - - - -

M. sympodialis - - - - - - - + - - - - - - -

M. slooffiae - - - - - - - + - - - - - - -

M. restricta - - - - - - - - + + - - + + -

M. globosa - - - - - - - - - - - - - - -

Samle 16 17 18 19 20 21 22 23 24 25 26 P1 P2 P3

M. obtusa - - - - - - - - - - - - - -
M. furfur - - - - - - - - - - - - - -

M. sympodialis - - - - - - - - - - - - - -

M. slooffiae - - - - - - - - - - - - - -

M. restricta - - - - + + - - - - + + - +

M. globosa - - - - - - - - - - - - - -

Fig. 5. Multiplex PCR products for clinical isolates. The applications of Multiplex PCR kit for clinical isolates as
medical samples (A) PCR products of Multiplex PCR kit for clinical samples (B) the analysis of PCR products of
Multiplex PCR kit for clinical samples (No.1~26: clinical samples (hair root); P1~P3: samples of psoriasis patients; N:
negative control; M: 100 bp marker)
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2 Malassezia Multiplex PCR kitE ©]-8-3}%] PCR
S 38T (Fig. 3). %% PCR products®]
Z10]3= mono PCRY} WA 2, M. obtusa’= 725
bp, M. furfur~ 632 bp, M. sympodialis< 500 bp,
M. slooffiae= 360 bp, M. restrictai= 300 bp, M.
globosa= 195 bpZ =Y. M restricta®)
785, M. obusa”} 2. A% ] Q17| wjitel] Z}zte]
band 2707} YEhe RS & AT 23
5o Hte] AARE o] g3}7] Y8l Malassezial
i3t clinical samplesE Malassezia Multiplex kitE
%3l PCR3}IAT} (Fig. 4).

Clinical samples< Swab¥} < (Hair root)=
ol A= WA swabs o]&3ke] wiA|
Malassezias W|F3r 3 vUSH Malassezias ©|

3= W oz or) 27lx] WHoz oo
ILE clinical samples™ standard strains Z2¥}9} 2
o], Malassezia Multiplex kitE 3| X Malassezia
strains = 22t 7HEE  AThRE 21S sequencing

= AgatA S8 Mala-
ssezia Multiplex kitoll tfst AAAS & f &<l
3l7] e o ®& clinical samplesS =3 5ko]
PCRS =33} t} (Fig. 5). =2 23}, Z} strainsol|
g+ PCR bandRFe. 2 7SIl Malassezia strains
of gk o] 7tttk

analysis HS
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Malasseizia &R 2> A 3]
Kol AMAehs A AR rolw, 117eh ARl
oF 75~98% Eoll X HEH Y. Malassezia: 73
7&R19] HlE o]l A4 159 (seborrheic
dermatitis), =33 (Malassezia folliculitis), °}%E
3] 954 (atopic dermatitis), ©1F217] (pityriasis
versicolor) & TFF3E I &
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polymorphic DNA) 5-©] 7I&= i) 7ieks vy
2 Ao Hdd o84 5
T ARl ¢lE 591, 28S rRNA typing
2 627 bp AE2] RNA sequenceE FojoF 3}
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AlZko] UH o] A, Eo]Ad (specificity)
o] "olx= o] vk 1AM F o] i A
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7]4—«] Malassezia PCR kit2]
].oq = 13 =0 —E_o]/djq. 742621—

01} E!l-’ ]

OE

St} Hol g Fols] 913 W7k 2 Ao}
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2M Malassezia strains?te] TS 8-olskA o)
STt WA Malassezia standard strains .2 1 &
ol& eI Fol AHAQ clinical isolates®
Malasseiza Multiplex kit2] T8 313131t}

A% 719 Z, DNA purification g4 Swab
T3 o] A FAIEA CTAB buffer
Z o] 83 Yo R DNAS FE3I9a, 249
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i-genomic BYF DNA Extraction Mini Kit (intron)&
2313 t) 84| uk CTAB buffer® 5%3 DNA
- inhibitorell ©] 8] PCRe] ¥A] &=t}
AL GRIeglth 1 olfE A wE
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Extraction Mini Kit (intron)7+& AM&-319ich ~12]
I HFHE M. restricta’= Multiplex PCR kitZ
Sl M. obusa’t L AE O] Ark= A T
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