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The Application of Pyrosequencing Method in the Identification and
Classification of Malassezia Yeasts

Young Chan Song, Sang Hee Lim, Bo Ra Jung, Yang Won Lee,
Yong Beom Choe and Kyu Joong Ahn

Department of Dermatology, Konkuk University School of Medicine, Seoul, Korea

Background: Malassezia yeasts are lipophilic fungi that are found in 75~80% of healthy adults.
Recently, various molecular biological techniques are being preferred to identify and classify the
Malassezia yeasts. Pyrosequencing is a real-time DNA sequencing technique. This technology has the
potential advantage of accuracy, ease-of-use, high flexibility and is now emerging as a popular platform
for microbial typing.

Objective: We sought to implement novel molecular biology technique, namely pyrosequencing
method in identifying and classifying Malassezia yeasts, and assess its clinical applicability.

Methods: We obtained ribosomal RNA sequences of 11 Malassezia standard strains from NCBI
database. Primers for the initial PCR amplification of the target region (ITS2) and sequencing primers
within the regions amplified by the PCR primers were designed using Pyrosequencing Assay Design
Software (Biotage AB, Uppsala, Sweden). We obtained PCR amplifying fragments of genomic DNA
isolated from the Malassezia yeasts. And pyrosequence reactions were performed using reagents provided
with the PSQ 96 Sample Preparation kit.

Results: In the PCR analysis, all of 11 standard strains are shown at the 130 bp levels. In the
pyrosequencing analysis, M. obtusa and M. furfur sequences were corresponded among 11 Malassezia
standard strains. But, in 4 cases, Malassezia strains mismatched with expected Malassezia strain and in
rest of 5 Malassezia strains, pyrosequencing was failed.

Conclusion: As evidenced above, pyrosequencing analysis could provide a sensitive and rapid
identification system for Malassezia species. But it still has many limitation to be applied to epidemiological
surveys and clinical practice. [Kor J Med Mycol 2007; 12(4): 189-197]
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Malassezia &5+ A &3l
o] A AdFol &k Hatoln
o] 75~98%0°ll A LAEG B oF
W Al o] AR o 7], AR RS,
Malassezia 2'd% 5° 5% 233} = o]
ATkl A A ghom, FHE ofEy IHEY A
Aol HEAo]l Huxa bt o] glow=
T4 WA 5535 (confluent and reticulated
papillomatosis)*¥} Malassezia Z=7+713%-°] Mala-
ssezia AR Fe] A = A2 I 2
o= BuFHu, Aite] dHiE FAAAE
A ] FHE R Fojuh= njsoh Wels o
AatE Ad<lo| A Malassezia &R 7ol 93 AAl
Fazo] HudElo =z 1 HYAlo] Az} Ry

—

199613 Guého &' FE|HH, AESHA o=
Malassezia &R S M= st & 771 dF
(M. furfur, M. obtusa, M. globosa, M. slooffiae, M.
sympodialis, M. pachydermatis, M. restricta) .= |

RS olF B awad ga pile] 27k
i glen], Al elo] e mmie] B
P WY Aol T2 g FRe)

.
n
ol ok A7F Fol s ghvh Lejar
HRAO] sl TheFet EAAYESA
7IWE Agetar 9o, ofg EAAYEHA
7IHE BEUE fd8s BAgo RN A2 4
7HA] 3% M. dermatis”, M. japonica', M. nana'*,
M. yamatoensis”7} F7t2 HaE Qi) #uk of
Yet o]l A= 7S o]&ste] ofE
3] 954, AFHY, o] T 7ot F vF- A
3lol| A Malassezia®] EEZ HXeAY 54
ol th3) subtypingdt= A7-7F F&E L Tk

FHo| FEHky 9= BExAESHE 7)Hel

il

pyrosequencing-=- labeled primer”7} 2 83}A] o
W A A7]19E 2ge] glel, DNAY 7] A<
< 30~40 base pairs (bp) FETHS 7] AE 4

Table 1. GenBank accession number for 11 standard
strains of Malassezia yeasts used in this study

Species S;andard Accession

trains No. rRNA
M. dermatis JCM 11348 AY390285
M. furfur KCTC 7743 AY743634
M. globosa CBS 7966 AY743630
M. japonica CBS 9432 EF140669
M. nana JCM 12085 EF140666
M. obtusa KCTC 7847 AB105158
M. pachydermatis KCTC 17008 AY743637
M. restrica KCTC 7848 AY743636
M. slooffiae KCTC 17431 AY743633
M. sympodialis KCTC 7985 AY743632
M. yamatoensis CBS 9725 AB125261

KCTC: Korean Collection for Type Cultures, CBS:
Centraalbureau voor Schimmelcultures, JCM: Japanese
Collection of Microorganisms, M.: Malassezia

24 &stal Agsh #FE sAHAY

g o] .:LEIH 31—?01]% andida 3}
Aspergillus & 52 543} Helicobacter
pylorie} 2& U4 UV@E«] kel f-83hA
o]-g3kal JTHOH 1} o}z Malassezia
o 54 9 &R

%0 oot

i jo

an
21¢] pyosequencing *HS
Ag3k A= B Bp gl

olell AR5 pyrosequencing WHS Mala-
ssezia Wt F4ol #-&3to] Malassezia FL5
Foz o3k Awe] A&st Ak B Xgo] 9

3t Ze

oM PYAE B ol E f84S Bk
4 st
CHa 3
1. 04 &

1) #& o5 (Standard strains)

B poa= A4 Bard 1159 Malassezia
AR AT AT U eE ST (Table 1).
M. furfur (KCTC 7743), M. obtusa (KCTC 7847), M.
pachydermatis (KCTC 17008), M. restricta (KCTC
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7848), M. slooffiae (KCTC 17431), M. sympodialis
(KCTC 7985) 652 St=rAmga-shd ¢ AEAkd
AE 58] M. globosa (CBS 7966), M. yamatoensis
(CBS 9725) 252 Centraalbureau voor Schimmel-
cultures (CBS)=Z5-E] M. dermatis (JCM 11348), M.
nana (JCM 12085), M. japonica (CBS 9432) 3&-2

Japanese Collection of Microorganisms (JCM)ZF-E]
77} 2o wgpth

2. &4

1) Leeming@} NotmanHiX|Q| &=H|2} HY Q¥

S5 1 L9l glycerol monoesterate (BDH, Poole,
UK) 0.5 g, bacteriological peptone (Oxoid, Hampshire,
UK) 20 g, glucose (Oxoid, Hampshire, UK) 5 g, yeast
extract (Oxoid, Hampshire, UK) 0.1 g, ox bile (Merck,
Darmstadt, Germany) 4 g, agar No.l (Oxoid, Ham-
pshire, UK) 12 g, Tween 60 (Yakuri, Osaka, Japan) 0.5
ml, glycerol (Tedia, Fairfield, USA) 1 ml ¥ 2
Q1 F 121°ColA] 2037 Eat Askqleh E
o F cycloheximide (Sigma, St Louis, MO, USA)
200 mg, chloramphenicol (Sigma, St Louis, MO,
USA) 50 mge F7}shal o]of &1 it nek
A 9 (Konkuk Dairy, Seoul, Korea) 5 ml< %7}
S 2 9 § SA] petr dishll E55FaL
ARE A7HA W Bkl 1elar 2 Aol
o] &3t 11%2] Malassezia ¥+ ¥+ Leeming
¥ Notman®j#]ell &8 - 34Col|A] 257 #
Faralt.

2) Genomic DNA2| &2

Malassezia & %27 . Z5FE] genomic DNAE
23}7] 15l glass beads HHS ARESIITE o
AE AFH3FA 400 W] lysis buffer (100 mM Tris-
HCI pH 8.0, 1.0% SDS, 2.0% Triton X-100, 10 mM
EDTA, 100 mM NaCh)E 7}k § 1027 5
o] At} tHA] 400 ul P/C/ (phenol : chloroform :
isoamyl alcohol =25:24: 1, vwv)= 412> ¥ 0.5 mm
273 9] glass beads 400 mgS T3 F 220 4

1037+ EE50] FUrh 15,000 pmoll A 10383 €
AEE] 3 A5 HS eppendorf tubedl] #71 - C1

SHE S: Pyrosequencing ZES 0|2

St Malassezia 2272 ENMSEN S5

(chloroform : isoamyl alcohol =24 : 1, vv)E ©]-&-3}
o] oAl FZ33TE s 5% isopropanol
S 7K F 20TolA 2023 DNAS AT
T 1557 15,000 pmO 2 QARSI
TSNS A AT T 70% ethanol= A& 3L A

=0
5 SRR SAAA 20TAAM B
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3) Primer2| &A 2 H %t

NCBIZ5-E doj il Malassezia ¥+ w2
ribosomal DNA 2] 917] A& Vector NTI software
(Vector NTI version 6.0 Informax, Inc., North Bethesda,
MD, USA)E ©]&3ate] FHsto] 7] LS &
A8lar 1152 Malassezia & 575 574 2 &+
&g e 971 AL S AASSIT (Fig ).
PyrosequencingS A3 7] AE 9= dF
Howm 947 M o] Wol7t srhal oA
AE ITS2 F-912 1159] Malassezia E o
7} 30 bp G471 MG ol Mz BIEEA] edof
S A7) Ao BAS B 7o Aol A&
7Feskdt) ek gk §AA 4D (genome
sequence)©| B3 XX k2 Malassezia & =370l
24014 pyrosequencingS 913+ 171 A9 F9l=
AR S 47 4D ARE 7HAAL 3o
PCR S35 As7] 919t primers: A AISE7]°l
#Hgsigic.

o] &7] Mg FHE FE317] 93l Pyrosequ-
encing Assay Design Software (Biotage AB, Uppsala,
Sweden)E ©]-83}¢] primer (M-SE, M-AS)E A
AlSFS 2 antisense primer (M-AS)T biotin®] 3%
2 H| =& A28} PyrosequencingS 483t
sequencing primer (M-seq)= PCR primer (M-SE,
M-AS)E ©]g3l] TZ5 A2 (ITS2 §-9)2 <&
71 NG Aol A Malassezia &2 A 7Fsd
A7) M8 F-9] (target region-30 bp)E sequencing
g = JEE AAISSIT (Table 2).

4) Ribosomal DNAS| PCR

0.25 mM deoxynucleoside triphosphate (dANTPs),
10 X PCR buffer, 5 X Q buffer, 20 pmol primer, 1 U
Hot StarTaq polymerase (Qiagen, Qiagen GmbH,
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1 (104) CGCG.\ATTCTCCC'l'CCCCI.T.\CGGI;:CG—EILGGCCGGAQTAI——GGCC-GA_C—_ GTTG-GATGEGTGEC - ————- GETGEETGGGA-
10 (324) CBCGAATTCTCECTECCCTTAEGGTGEECG- ANRGGECGARGTAG--GGCGERC-BRGGTAG-GATGEGTGT TGCTGCC TGGGGATTGTAC
5 (103) CGCGAATTCTCECTCCCCHTECGGTREEC G- CRNGEECGCABEGT--GGCCRTTAGGEGTAG-GATGEGTGECCTGCCTGGEGEE TIGGAC
11 (340) CEIGAMNITCTCTCCECCCTTTGGGTNGE GRAL-—-BEA-GICETA--GECGBCG-BRGGTIG-GATGEGCGA-———~-~—-~ 1------
2 (371) COTGAATTCTCTCTECCCRAGCGGTIGEGATT---BEA-CTGCTT T- CoCCENC- B G TTG-GATCEETGET-- -~~~ TETGECTGTT--
6 {379) CGTGAATTCTCTCTCCCCRAGCGGTIIGEGHAT TATTEEG-CIGETTTTCGCCERC-BAGGTTG-GATGEGTGET-—-———~ TETGCCTGTT--
4 (372) CGTGAATTCTCTCTCCCCRAGCGGTIGEGHTT-—-GCG-CTGETT--GGCGEAT—- ASGTIG-GATGEGTGEC————-—-——] TGECAGTG--
3 {414) COTCAATTCTCECATCCCHRAGCGGTETTTATCEARAGAA-THGETA--GGCCAR-—— GO G TIGAGATCECCGTTGT-TATAACTGETITIC -
8 (372) CAFGARATCTCECAECCCHAGEGGTIETTTE-CATEAAL-EGEETT--GGCGERT-BE56TC TGGATGEGTGEC- - - TCTGCETGEGCTAC -~
9 (358) COTGALATCTCTCCECCCAAGTGGTETTTGTATAGEACGETALGC--GGCERCG-BASGTTG-GATGAGCGTCGT-GCCTACCGEGCTIGET
7 (348) CGCGAMTTCTCECACCCCHAACGGTIGECG- ARAGETA-CTETGC--GGCGEN-—BEGTIG-GATGECTGET-———-—- ACTGECTGTGGT

Fig. 1. Sequence alignment of the ribosomal RNA variable regions (ITS2) of 11 Malassezia standard strains. The
ribosomal RNA sequences were aligned using Vector NTI software (Vector NTI version 6.0 Informax, Inc., North
Bethesda, MD, USA). Box indicates the target region (variable site of ITS2) for Malassezia yeasts typing with pyrosequ-
encing (Lane 1; M. dermatis (JCM 11348), Lane 2; M. furfur (KCTC 7743), Lane 3; M. globosa (CBS 7966), Lane 4; M.
japonica (CBS 9432), Lane 5; M. nana (JCM 12085), Lane 6; M. obtusa (KCTC 7847), Lane 7; M. pachydermatis
(KCTC 17008), Lane 8; M. restricta (KTCT 7848), Lane 9; M. slooffiae (KCTC 17431), Lane 10; M. sympodialis (KCTC
7985), Lane 11; M. yamatoensis (CBS 9725)).

Table 2. Primers set used for amplification and pyrosequencing

PCR Primer Application M algszsei;iigla(helarslt{}m f?Jfrfu 0 Sequence (5' to 3' orientation)
M-SE PCR Primer 363~384 TTGAGTGCCGTGAATTCTCTCT
M-AS PCR Primer 490~473 Biotin-TCCCAAAGGCGCTAATGC
M-seq PCR/sequencing primer 378~392 TCTCTCTCCCCAAGC

M., Malassezia; SE, sense; AS, antisense; seq, sequencing

Hilden, Germany), genomic DNA &< 1 ul& 3%
gtato] PCR 5% Whg 0] 50 Wt ¥ ==
331t} PCR<2 DNA Engine Dyad (MJ Research Inc,
Waltham, MA, USA)E AH&-3Hlch Whg x271e
pre-denaturation THA] 95°Col|A] 144, denaturation
WA 94°Coll A 45%, annealing Y7 50°CllA] 35
%, 72CellA 30%7t extensionS 353] HH=E-3}93
3L wEA]9} extension= 72°ColA 787 Al8)skad
t}. =Z% DNAE TAE buffer AolA 1% (wh)
agarose gelS 100 voltZ A7|95 5 ethidium
bromide® A5t UV F3x9 7] (UV trans-
illuminator) = 7235191},

5) Pyrosequencing =4

20 pl2] biotinylated PCR A& 10 pl¢] Dyna-
beads M280-streptavidin (Dynal, Oslo, Norway)$} 25
ule] 2 X BW buffer (10 mM Tris-HCI pH 7.6, 1 mM

EDTA, 2 M NaCl, 0.1% Tween 20) 248 233}
T 65TolA 1548 &3 EE0] T3t} PSQ 96
Sample Prep Tool (Pyrosequencing AB, Uppsala,
Sweden)= ©]-€3}4] 0.5 M NaOH (well@ 50 pl)
ol 4] 1%} biotinylated PCR product-streptavidin
Dynabeads2| =33 Z5-E single strand DNAE
AoAWAY. 7+ wellel 100 ple] 1 X annealing
buffer (200 mM Tris-acetate, 50 mM Mg-acetate) =
Mgk % 44 w2l 1 X annealing buffere} 1 ul
sequencing primer (15 pmol)E % 7}3F & 287+
80ColA 7Fdslar 3] 218l & PSQ 96 SQA
Reagent kit (enzyme™} substrate mixture, dATP, dCTP,
dGTP, dTTP)S A}8-3}4 pyrosequencingS A] Y
3} ). Pyrosequencing data®} pyrogeram-> PSQ
96MA version 2.0.2 software® ©]-8-3lo] 41513

E]'16~19
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Fig. 2. Ribosomal DNA PCR products of 11 Mala-
ssezia standard strains. The primers successfully ampli-
fied the target part of ribosomal DNA from all Mala-
ssezia strains tested, providing a single PCR product of
the expected size (approximately 130 bp). (Lane M; 100
bp DNA ladder, Lane 1; M. dermatis (JCM 11348), Lane
2; M. furfur (KCTC 7743), Lane 3; M. globosa (CBS
7966), Lane 4; M. japonica (CBS 9432), Lane 5; M.
nana (JCM 12085), Lane 6; M. obtusa (KCTC 7847),
Lane 7; M. pachydermatis (KCTC 17008), Lane 8; M.
restricta (KTCT 7848), Lane 9; M. slooffiae (KCTC
17431), Lane 10; M. sympodialis (KCTC 7985), Lane
11; M. yamatoensis (CBS 9725)).

2 o

1. Malassezia 22 32| Pyrosequencings ¢
8t PCR &1}

Glass beads W'H<S AF8-35lo] 1152] Malassezia
EF 759 genomic DNAS Al 3207 Ru|s}
ST}, PyrosequencingS At 7] ME 95
SE3] 8] AZE IS Fsto] A ribo-

somal DNA2] primer (M-SE, M-AS)& ©]-8-3}¢]

genomic DNAZ F3 02 3 PCRS 23313}

I AR 117 5 w5 25FolA] 130 bp 7]
©] PCR bandsE 1% &= A1} (Fig. 2).

A

2. Pyrogram Z1} H|W 24

Pyrosequencing > %2 30 bp2] 7] AE E4S
F35lo] A2 pyrogram AE9F NCBIZFE A2
D71 AE ARE v BAsloh 1 A3 1
7N Malassezia <+ 3+ S M. obtusa®} M. furfur
2744 Rk SukE A 5 AL, M. obtusat
100%, M. furfure 93%<] IA&S HAT} (Ta-
ble 3).

HkH ol M. restricta, M. sympodialis, M. japonica,
2123 M. yamatoensis 4714 752 73-¢- 23 o}
2 779 A5 Ao 2 YERTE M. restricta

L

= M. obtusa} 94%, M. sympodialis, M. japonica,

l

HZ =: Pyrosequencing 2 E 012

St Malassezia 2272 ENMSEN S5

Table 3. The result of pyrosequencing for 11 standard
strains of Malassezia yeasts used in this study

Species Result Identities (%)
M. obtusa M. obtusa 100
M. furfur M. furfur 93
M. restrica M. obtusa 94
M. japonica M. furfur 90
M. sympodialis M. furfur 91
M. yamatoensis M. furfur 83
M. dermatis No hits found 0
M. globosa No hits found 0
M. nana No hits found 0
M. pachydermatis No hits found 0
M. slooffiae No hits found 0

Z18]3l M. yamatoensist= B M. furfurel &<k
U A3E A9dar, dAES 742 91%, 90%,
18]l 83%°] AT (Table 3). HE3F Umx] M
dermatis, M. globosa, M. nana, M. pachydermatis,
Z12]al M. slooffiae 5714 #FE oJH #FT
Ax|5}A] 9o} pyrosequencingS B3+ T FA
Aujslsith = M. obtusa®t M. furfurE A<
F 97FA] FFoll A pyrogram A7 E A E A
F-919] ¢17] M D3} NCBIZHF-H & 7] M4
AR7} ARk ok} wpEtA pyrosequencing
S E3} Malassezia ERT 548 27HA #FE
Al eletar A 5j33AT) (Table 3).

ol r[o

¢

kJ
lal

Aol B grate] oA Al gk grikel B
zfolell tigk A7} o] FolA] gk 1eu A
W Malassezia EX71] Z178H4] A= v
% Malassezia colony2] =71, 3%

& T FHEt 54 o EAH g4 vhe

rE
ox
=
1
M)
[l
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g sk AsketARl A48 F8f o]Fo
A gt ol W ARte] ARYA, FUS 3
Efah4] el digte] Al v Agl 74
T om, AAAQ] EAgo] REskal, A2
& ol tigk = 9 Eel Bk 27
AAsh= dA1E I3

B 2 AYstsba o

v $7130] o}
Tl oA W
Guého 5"'& BAAESHS 7|EoR 3l 3
B}, wAlg-x8t 9 Al sks o] 83t Mala-
ssezia RIS = 770 ¥ (M. furfur, M. obtusa,
M. globosa, M. slooffiae, M. sympodialis, M. pachy-
dermatis, M. restricta) &2 A &EF3FA o, Ht
o= oheket EAAAEEHE 7S 485t A
2L 4714 #F M. dermatis”, M. japonica®, M.
nana'*, M. yamatoensis‘57} 7} ®aste] Mala-
ssezia RS F I FoZE B/ 4 Arh
a8y A2 Bud #E3e 7)) nad 77t
A w3 JEf 2 AsEA o7 ALY
Abgk 54 7HAY A E o] 2 7] witel] 7]
o] W& Malassezia & 5.719] ¥} AHd A
TANE Ggsitia g AS = vk webA
2 AT A Malassezia EEF] T4 2D B
= g, A, A 5EAS ol &she 1134

Ho“ﬂiﬁ} A 7= EX} ﬁﬁﬂﬂ Elg=set

kg

B R do o Fl
2l
>
Lo I
4
N
E
|
LJ
fllo
o
OFO
—~
r
r-p:
2L
b
ol
£
ax

S A9 fed, ol $Ae

e o7k AT L Qe

# < Malassezia X510 54 9 #H7E 913l
AEE = gt SR ETA ol = pulsed
field gel electrophoresis (PFGE)*, amplificated frag-
ment length polymorphism (AFLP)*?, denaturing
gradient gel electrophoresis (DGGE)™, random ampli-
fication of polymorphic DNA (RAPD)*%, single
strand conformation polymorphism (SSCP)ZS, terminal
fragment length polymorphism (tFLP)”, restriction

30~33

fragment length polymrophism (RFLP)™, sequen-

cing analysis® 5o] Qltl. o]23F B EE}HZ

W 2 sequencing analysis (Sanger's method)©=
DNAES F3Po= jto} %A% DNAE I3l
Wrkes W o2 500 bp A5-2] 97 LS
w48k Wgolt). o] W o A, tEA
(polymorphism), Al'538H4 -4 0] 7h3kA]Tt 2
s E%o}ﬂﬂw Alzto] To] AR Al Wigo)
w9~ Hdateh v ATl A Malassezia
arqe 54 7] o2 A3k pyrosequencing
2 471¢] &4 (DNA polymerase, ATP sulfurylase,
luciferase, apyrase)e} 718 S A8l DNA 53
ol grAoR she] wEHLE| = Ad
vlc} o] WElE s slol, HAE o b
DNA 7] &S Aststar w=2A EAshs W
Mot whebA] labeled primer’} ZQ3HA &
om A 7195 4 glol, DNAS| 30~40 bp
@7 ME TR A&k A
oA dFE AL F Ak 3 S
3

ko)
Ao EEe ALY 5 dom £F 4

[e)
A

<15
, & pyrosequencing®l] A Q.F|=
AJZHE 90 tholn} Gharizadeh 5% 2003
Candida®} Aspergillus®] &7l pyrosequencing=
283} pyrosequencing®] Tt 4 H U4
gl dof AR A= e A AL
4] W (sequencing technique)¥ S BIE Tl 1
2] 2L Nilsson 52-& 200541 ©Alof| A
&S E73= pyrosequencing s %-8-35}0] W
A3 wAdEo] Xdtel 834 o] &3t
Ao A 117] Malassezia G52 EF
FE pyrosequencing® 2 #2443 Ay} 117
Malassezia %5 T & M. obtusa®} M. furfur 2
7HA A FRE 242 100%9F 93%°] AA &S Ko
WA SutEA FAEA (Table 3). 7P U]
I7HA HF T A7HA AFE AE vE EFet
AA)eh= Ao e ow, 57H] 5= ofH
O]i]é}x] okt o=
21914 pyrosequencing -2 SHA|
== «]u] ghth B ATtellA 2A1E gl
A o231 2t} () AA, Malassezia

A7l M AR FEskA wed

Helicobacter
J‘

A

Malassezia &5
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pyrosequencing S 4-88H=t A7} STk (i) &
A, NCBI® YE} & sequences} dA] £ A
ToA gido® gk 3T 759 sequence”} 9F
At dAshA] &g 7hedE s = 5 A
t}. (ii) A4, DNA fragmentS Zth 100 unit7}4]
W 9s 7] W _H_E 30~40 bp <Foll A
s 7 % 8% + of &2 R}

=
T R

ﬁd
of o
ox
o
30,
oy
=
por)
X,

a2 97 H“Ol 5 base ©|F
7% 749 pyrosequencer’} ©]= A3}
F7E DA 4 olvh w1 BF AT
pyrosequencmg:j_— o] &3l A3t Ao
A ol#)3t 98 AsAS wiAlE S gk 1
el = /é]%q #goll L a3k software®} pyrosequ-
encer, 123 A8FE kit o] YT H[#7] o
ol HEAR1 EA7E Q)
AT A

re
N[N
o
fu

i\
=

N
=
X,
ol

rlr

3%

AZE3F pyrosequencings Mala-
T,b_‘_/d HJ—HJ OEH *HE—?‘ }\]—J_.fl‘_
J&%}é}?jt} % o oA ow #ga)
A @ awisl ) U e
AR A T
Malassezia & E.3tAlo]ol] A=
RHOoZ J=
pyrosequencing2 55t A= F7F A4}
Had Qo Ara,

R=R

R

AF-ol A= pyrosequencing WH-S Mala-
ssezia EE T F40 283te] Malassezia :élli’
]

o= Qg AWe] A&g v A Az 3
ofA AL 7HeA A B FEAES Jﬂ7}3
12} &) webA 117 Malassezia 3 5
E o2 pyrosequencingS A3 AL, U2
I e ARE AT

1. Glass beads WS AFE3Fe] 1159 Mala-

HZ =: Pyrosequencing 2 E 012

St Malassezia 2272 ENMSEN S5

ssezia 3£ 72| genomic DNAE
wEatalar, 1 A 117K EF it BelA
130bp =7]2] PCRbandsE &1t 5= S)Slct
2. 117l Malassezia ¥+ 75 pyrosequencing
o® 30 bpol A7 AE EAS Ssto]
pyrogram Al&.9F NCBIZH-E 92 7] A4 4
RE vla #2493 A3} M. obtusae} M. furfur 27}
A FFE ZH2E 100%, 93%9] 2 A &S 1
oA S E AT
I8y M
japonica, ~12]31 M. yamatoensis 4714 2] 73
T A8 oE 75 YAsE AoRE YERe
™, LX) M. dermatis, M. globosa, M. nana, M.
pachydermatis, ~22] 32 M. slooffiae 5714 %
olH #F9t UX|EHA| 2o} pyrosequencingS
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restricta, M. sympodialis, M.
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