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Malassezia D7 S E—VEERESR (AD) NOBIGEPISMTT 2121, £9 AD BHICBIDEMHEEI S NI 2T
EMARA]RTH D. Malassezia D53l + I —RICBG ThhWZ ENG, EHEREHZHSNCT S Z EIZRHEET
Hole. FHSW, B - BRI LI\ IR 381 T H % PCR-based non-culturable method Z #7172 I1ZBI%E L,
AD BHEB LTI ANDNTIUTBNTH M. globosa Dl b HBIETEAL TNHILEHSMILE. S5, M.
globosa @ 1GS (intergenic spacer) fHIKICIZZIMMEIEL, AD B#F S NHED M. globosa D 1GS EHIX Hls >
TWz. 565 T, AD OEEICIIEE OBIE THZE T D M. globosa MR HEELEHZHLE TN EEZILND.
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Malassezia 7%, %, Ba&CNRRMERERZ G &
9 ZEFHL<MSHENTVWSN, IBFETIE, AE &
7 FE—1EEESR (AD) OBEMED KRWIZIEEHEINT
TTWVWBD, T2 b, AD BE DI T ITH] Malassezia
K5 IgE FURDEEA I 1D T &0 S Malassezia |3 AD 12
B 5 trigger factor D—DTHBHEEZEZ LI TNH2D,
ARTIE, AD BFITER T 5 Malassezia DB KO
ZREVEfRAT 21772 2 & T, Malassezia D AD ~NDBH 5.
DWW Gm Lz,

Malassezia D4R

1) MEOEEY BBk THY FE—MHEER (AD)
BB R JE O B AT ITIX, Malassezia D 73 ¥ DHEHRIN K
ELFELTWS. BITED 435I, 1996 4128 XY —)b
FD Guého © DIRZEIZH DTN TWNB N, BWE, Malasse-
zia D FEIIEALL Tz, ZDEKIZ 2 DFE A 5N 5.
B—1Z, Malassezia J& & Pityrosporum J& & DR TH 5.
Malassezia D73 FEERIIFZEIE, 1846 4E1Z Eichstedt 73y
BENOEREMEE L 22 ENSIEES. 150 1853
#£1Z Robin 12X 0 Z O 5rBERRIZ X U THE4L Microsporon
Sfurfur N5 2 5N 72/, S 512 1889 4£1Z Baillon 12X D
Malassezia JE\IHAT S N7z, —7, BRICEHE T 2 K
& U T Pityrosporum & 5Ll S 72708, YEFISEERER 201

BIRIESRE : 2H B
T204-8588 HLLARIE WA T BT 2-522-1
BHIRSERL R E M A F A=

T BRI Malassezia |12, BERTINZ Pityrosporum J& 12 57
HINTW/=. 1980 FFEfCE T, B4 Pityrosporum H fil
S5 TCTWA, WM EANICE —~Tbs I &, £z
&% DS MEVL Malassezia \2H 5 Z &5, HIETIX
Pityrosporum J&3 Malassezia [BITHEEIN TS, 51T,
M. furfur DA —E (heterogeneity) DEETH 5. M.
Surfur IR DEREN SRS N TS Z &R S
R E T2, Guého 5 M DNA-DNA ZZHEJ2 5k 35
KU rRNA BE T OEEEI OMEHTHERN S, KEIE 5
BHREICHI 2 EI N, ZORBSHEFNEEBERT,
1996 4E \CHUT D/ AR R R S Nz
2) MEONEEY ARBICIE, WIHICIEEZERT 26
BERR & SR BRI D M. pachydermatis % A 7= 7 HFk
WL TV, Falt, FE 513, RO AD EEN
SH L WETE, M. dermatis % 578 - Fefk L 72729, BIfE
T 8 HMMNEFET B &I/ 5. Fig. 112 8 Hfliz R
e U ORU . RRFEMICIE, Malassezia JB13, 0T
B RANTEEEERTIET B, Cryptococcus 52 Trichosporon &
HTRREBRTH S0, 2S5 ORHMENEERM (class
hymenomycetes) ZJ&9 % DITHK L T, Malassezia 137
ORF Ml (class ustilaginomycetes) 1ZJ@&d % Z &7
SRBANTILE DI AE L T 5.
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Fig. 1. Molecular phylogenetic trees constructed using the
ITS1 sequences of members of the genus Malassezia.

Knuc, Kimura’s parameter.
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Fig. 2. Method of analyzing the Malassezia microflora.

K 572 WiEHT1% T & % PCR-based non-culturable method
EHMINTSIEELE. W E Fig. 212577, #EE
DG (REHB I CEZE) 1T OpSite ZBEFTL, %
IS EZER DNA 29 5. KIZ rRNA BT 0
IGS (intergenic spacer) & % WX ITS (internal trans-
cribed spacer) FEIRICERGEHL ZFERF R T 1~ —% H
WT PCR 2179, KIEHKDOMEIZ K5 & L T nested
PCR Z17 245, MOEE, MDD WIZEREM Rtk
D DNA DI AKX O F A F 537 DAERRD ATRENENE A
5N%. £ ZTPCR EWE, TA 70—, DNA
BRI ZRET S I EICK DL X)L TOIEMRFE
EI7 o fo. ARIEIL, 30 BIFE O EAHMENT T H PCR DR~
BT E T [0 2 8 2 2 WD THEMIRTFIETIEH 573, 1IE
A Z AT T 72 DITIIHR R TEZ D 2REDH
FETHD. MU 2 [if% THEEL 7= AD B O MR
WTTTld, M. slooffiae, M. obtusa DR T it % [ 1T 2= B
EH20, L TIEMLEKERTHS. I7bb5,
M. globosa 3K TN M. restricta 1%, 90% LA L OBHERTH
D, o6 FHEIZIFEAENRLI N THS (Fig. 3). &
ZER & MR, AL (IR, (R, B A, 5
WiT IgE iR fEIC X 2 B O K S22 RITEED 5 N

HEa H44E 25 PRI
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Fig. 3. Malassezia microflora on the skin of atopic dermatitis
patients. The study was conducted in two university

hospitals.

Mole. 3B, M. dermatis 13, FHSHPHAN AD B
KGNS B L7 L WETH 50%, BBLE30%F-E
EOMMETH>72. EVIA D EARFHO AD BED 3
AT T AN, AENEZEL TWBHZ &R, BIEDE
A, R TOREEG L OHEIZRND, REITHAAN
BB, B D WIE T 04 LT S Bl 13 Bk
DHBHEIATHS.
2) EEMEN EAHMTORENS, 90%LL =D AD #
FHINS M. globosa & M. restricta IS I /=2 &5,
INS2RWENROEERRFETHL EEALGNS. L
MUBMS, KEIZEEZEL TWAEERICDVWTHEET
LRENBHDH. TIT, KT, BERFTESET 2 M.
globosa & M. restricta D [ & % real time PCR TE = L
. BEBEHBIOEBHE, £28MIcioTH M.
globosa D DY M. restricta XD HHK) 5 ~20 5L LOE &
Th-ork.

DA b D BEARREAT 3 K OE BN O#E R 5, AD O
HIZII M. globosa M HEEREEZHLE TWDH EE X
5N%.

Malassezia globosa DIELTZE DR

M. globosa |3 AD BRE DAL 5T, BHAKXENS D
EHE THRIEI NS0, WEHRD M. globosa D21k
PEIZDWTHES L 7=,

1) M. globosa rRNA jE{z¥ rRNA j#E{ZT D4 DNA
WHERHN 2T L2 & 25, #8,000 bp THo7z. T4
1%, Candida albicans D 12,000 bp & D B WA Cryptococcus
neqformans X2 Trichosporon asahii E13IFITF UCEX TH 5.
26S & 5S DEIZAIET % IGS (intergenic spacer) 1 fElE
12 (CT)n BXY (GT)n @ SSR (short sequence repeat)
BEHIMEE L 72, 23U, FH S AN U 7ZBR D Tl
D Malassezia spp. V\ZISTFEIE LR WELIBRZEWE S TH 5.
2) AD B2EBIUEE AHFRD M. globosa 1GS1 Et 5l

AD BEB L O NHd M. globosa 1GS1 ELF DL
W72 7 74 A2 M % Fig. 412,87, (CT)n, (GT)n L,
SOBCHNETHE TIEEAEEDSBRNDITHL T, SSR
WWELWERNED 5Nz, KR Z O£ CT2 &R
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Sequence 1 GCTTTCGAGTGCATACCACACTCGAGCGCTTCTCTCTCTCTCTCTCTGTGAGCGAGGCAA
Sequence 2 GCTTTCGAGTGCATACCACACTCGAGCGCTTCTCTCTCTCTCTCT-~-GTGAGCGAGGCAA
Sequence 3 GCTTTCGAGTGCATACCACACTCGAGCGCTTCTCTCTCT—-—————~ GTGAGCGAGGCAA

LR RS S S SRS E R R R R R R R EEEEEEEEEES] RS E R EEE SRS
Sequence 1 TGGAGGTGTGTACCTCCAACACACCATCGCCCCAGGTACAGCCAATGGAGGTGTGTGTGT
Sequence 2 TGGAGGTGTGTACCTCCAACACACCATCGCCCCAGGTACAGCCAATGGAGGTGTGTGTGT
Sequence 3 TGGAGGTGTGTACCTCCAACACACCATCGCCCCAGGTACAGCCAATGGAGGTGTGTGTGT
KAhkkkhkhkhkhkhkhkhkhh kbbb hh kbbb hdkdddhkhk bk kdkdkhhkhkddrrrhhkdhhrhhhdhhkdhx
Sequence 1 G--CGCACTCCGGTTCCGCTCTCTCTTCGTACGCTTGGCTTTGGATTCTCTCCTACATAC
Sequence 2 GTGCGCACTCCGGTTCCGCTCTCTTCTCGTACGCTTGGCTTTGGATTCTCTCCTACATAC
Sequence 3 G--CGCACTCCGGTTCCGCTCTCTCTTCGTACGCTTGGCTTTGGATTCTCTCCTACATAC
* de g v ok ok Kk ok ke ke e ok ok ok ok ke ke ok e ok ok Khkhkkhkhkhkhkhkhkhhhkhkhkhdkhhkhhkhrhkhhdkhdhhkhkhkk
-
Sequence 1 GTACTTACTTTCATAGAGTGTATGTTGATTCAATCTATCCGCTGTCAAAAGAATCGTCCG
Sequence 2 GTACTTACTTTCATAGAGTGTATGTTGATTCAATCTATCCGCTGTCAARAAAGAATCGTCCG
Sequence 3 GTACTTACTTTCATAGAGTGTATGTTGATTCAATCTATCCGCTGTCAAAAGAATCGTCCG
dhkhkhkhkkkkhkhkhkhkkdkdkhhhhhdkddhdhhhkdhhhhhhhhkhdhddrrrrhhhhhhhkhhhhkhdhhkrx

e —————————————————— I
Sequence 1 TGTGTGTGTGTGTGTGTGTGTGGATATATGTCTCTCTCTCTCTCTCTTTCTCCCTCAAAT
Sequence 2 TGTGTGTGTGTGTGTGTGT--GGATCTATGTCTCTCTCT-————~-—— TTCTCCCTCAAAT
Sequence 3 TGTGTGTGTGTGTGTGTGTGTGGATCTATGTCTCTCTCTCTCT--~--TTCTCCCTCAAAT
H ok ok ok Kk ok ko ke ok ok ok ok ok ok ok ok ok ok Khkdkk khkkhkhkokokokkkkkk Kkhkkkkhkkkkkkkx
Sequence 1 GGAGGTGTGTGTGCACCCTCACCCTCGCCCTCGCTCATCCCCTCCTTTCCCATTCCCTTT
Sequence 2 GGAGGTGTGTGTGCACCCTCACCCTCGCCCTCGCTCATCCCCTCCTTTCCCTTTCCCATT
Sequence 3 GGAGGTGTGTGTGCACCCTCACCCTCGCCCTCGCTCATCCCCTCCTTTCCCATTCCCTTT

Kk kkkhkkhkkkkkhkhh ko khkhkhkhkhhhhhhkhkhkhkhkhhhhkhk kkkkk *k

Fig. 4. Alignment of representative DNA sequences of the IGS 1 region of M. globosa.
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Fig. 5. Number of repeat CT sequences in M. globosa 1GS1
from AD patients and healthy subjects.

L7-EfrIcBEE CTH o . TOMEFIE, CT 23 ~11[H
BORINTWDMN, AD HRKD M. globosa 13 n=8 714>
EDOKI70% 2 LD TWSDITH LT, i Ald 3 ~11ic
EL L Twiz (Fig. 5). ZOZERIT IGS fEE &k
OHELEICHERNTNS. T72b5E, AD BHMOMHEM
FEDIHI95% TdH 2 DITK LT, @4 AR TIZH 90% %
R UMEH NHRD M. globosa DIFIZHALL Tz, &
DNA HHAF) 2 AW TH TR ME 2 1Emk L 7228, AD
BE LY NI NTINL L0 925 — 2Bk LT
ZDZ &N, M. globosa 13 AD EBEB L OMEEADNT
NICHEHETTEAEL TWEY, TR TRIIRES
ZEEERLTVWDS. DEVREOELBTREHET 5H
FEDY AD OBHEIZRE S L TW B aEENE 2 6 5.

BbHU I

AD BBE K EIC BT D Malassezia OB FHENTIL, Mala-
ssezia DIPFADIREL, /g - rTHEOREESn 5, B
AT 7RRE T H - 7203, PERITIRWIER & 1% % 55 A
L7zZ&izky, Y1 TEOHMNHSMII N, B
WD E N> 7z M. globosa R M. restricta H HEFRK1E M.
Surfur D3 ) ZAELUTHOFONTEZHETCH D72
O, WHZHEOESNEMHOMIRICEHF S LZnIEE D
FTHBNWI ETHD. 51, Malassezia IZFLH T 5 AD
DIFHED 2 WITIRREDRENTHR L T, Z OO
iR E2ZBETH2HENDLHEEZ OGNS, 51T, JE
BRI AD OB 5T, FElR1E R & 55 Do B g5
BOREHMITICO TS HTRETH 5.

AWFFENE, NER B R B E R38N 55 B2 725
TR BERIR R A B P BRI B0 & ORI
HICRVITIRDNIZDDTHY, ZOHZ/HD TESH
LU ETET.
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Molecular and Quantitative Analyses of Malassezia Microflora on the Skin
of Atopic Dermatitis Patients and Genotyping of M. globosa DNA

Takashi Sugita!, Akemi Nishikawa?
'Department of Microbiology, ?Department of Immunobiology, Meiji Pharmaceutical

University, 2-522-1 Noshio, Kiyose, Tokyo 204-8588

To elucidate the role of Malassezia species in atopic dermatitis (AD) requires investigation of the
Malassezia microflora on the skin of AD patients. Previously, M. furfur was considered the dominant
species in the microflora, however, this microorganism has been reclassified into five species and reanalysis
of the microflora based on the current Malassezia taxonomy is therefore needed. Malassezia is more difficult
to isolate and culture than other pathogenic yeasts such as Candida and Cryptococcus, making it difficult
to elucidate the microflora of AD patients accurately. We developed a PCR-based non-culture method
that does not require the use of isolation or culture techniques. Of the members of the genus Malassezia,
M. globosa colonized the skin of both AD patients and healthy subjects more frequently than other
Malassezia species. In addition, we found polymorphisms in the intergenic spacer 1 region of the M. globosa
rRNA gene. The genotypes of the microorganisms obtained from AD patients were significantly different
from those obtained from healthy subjects. We believe that a specific genotype of M. globosa is responsible
for exacerbation of AD.
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