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Malassezia JEEZ & S B D JEDHERETH S0, 7 P E—TERER, ERIELER, HNEROBEERTELT
HENTND, ZOOBHEREE SN & ORI ES N TBH Y, E¥B L CEEZNIC D ARE O TR0

MEHZINTNVS.

KRB RSN 5 58S NIz M. pachydermatis \ DWW T RAPD ik & CHS2 BETMITICE > TRET Lz & 25, A
IZARL, B, CHL DRD 4 BT Nz, ABIIRONE, IRIRIERER, BEE, 7 NE—1ERE%R, /371
IVF =S DEEET, RTIEmS RN EER TH D Z LRI N/,

KIZ Malassezia J& 11 BFE D RH /7 HIT DN T CHS2 BIR TMITIC K DMt 2175 72, & DfERE S N /BN,

1NBHEN S I NS Z ENH SN 7.
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Malassezia JEFEL, B B I OALFEDOENY D R FEIZH
ET DMRHEE TH D05, HiEROE DY —iikzE
LTRPRLURIMEZFIERIT I &0, BE MoE#O 7
NE—MEETES, IRIRTEREZ, S E RO HEER T &7z
LHZENBIEFEHINTVWS., £/, RIEDHDFREB L
OAALFIIRICE BN 5, AEO S ENFERKR S N
BHEEBHIT, W ONDFHRENAEREINTNSELY, &
D& S BB RN S EHEEEORERIC DWW T BTN
TN TnS. xb4BMEETIF /1 bARIES
, BEEICHIE I N REEY A N 2 (18,
IL-6, IL-8, MCP-1, TNF-¢) I[ZDWTELISAEZ HW»
THIELEEZ A, IEWT A MIA CE2FEESI S5
CHFBIBRNVENDD I EEMELEY. ZDLDI
AREITIIIRENE O S WD B 2 Z L HEI T N
572017, AR OB X OREFEEIC DWW T O
EThdEEZEZLND.

Fh A4 V3L ESRIREE @ RAPD {BIC X DS B LN
NAROBRH S, FF7 G HkBEEFH (chitin synthase;
CHS) BRETFMRITICELDRMERLNELE TN
DNWTHE L2 Y. CHS B x TMNTIE, 1TS fEik>
RV —<)VD1/D2 i L3 HE2 0 7 3 BREEE T
HD7D, MNEROBEILEL TWRng, @l Lo
SHEITHEL TS, I5ICZ0FM & U T EER RS
fBFTHH0, BRTFZEIIRHTE S Z &0Miues

BIRIEERSE © g 2
T252-8510 &I RN TTEFHE 1866
H AR 2 AR W BB 0 R 15 e PR B =R

DERBIOPIEEE L EOMEHFATEETH L Z &
MbTFoNbd. =T, 4, Malassezia JEWE D CHS2 &
BrzE/7n—=7L, R BICDWTRE L 72 #
RIS,

1. M. pachydermatis D random amplification of poly-
morphic DNA (RAPD) ;%& CHS2ERFERICK D
RN
M. pachydermatis V3 Table 11ZRL7Z& D12, ZHOH)

MZHe> THEENZ2WTH D, e bOTrIF )

YA MTRIEVET 1 S A 2 ZMOERBIC IR TR

BIGDIHTHDY. 72, M. pachydermatis \% Malassezia

JBTIEME—EEARMEN TRV TH T 27

0, ZORBIZE > T M. pachydermatis V375 5 1\ [FlE S

N2, TOLDOARE, IFHEZERNEDOMNER DR

BENTWDHEENEND 5. I T, RBIUMHN S5

BES 7z M. pachydermatis |2 D C RAPD {%k & CHS2 i

BTRTIC K DE 21T o /2.

Table 2 1R RB KRR D 105z Y T 0 —7
R OB RE M LT ML, 24°C, 7 HRE®RZ1To 7.
RICZ—EZEMWTHEEZEIWD, INZ lysis buffer
[0.1 mM EDTA, 1% SDS, 10 mM Tris hydrochloride
(pH 8.0), 0.3% 2-mercaptoethanol, 1 mg/mil D zymolyase-
100T (Seikagakukougyou, Kyoto, Japan)] (T #& ¥ L,
37°C, 16HsHEM S ¥z, WhERz, 7 /=), 7
On7 4 )L AL ZTWHEER, 1/10 &O 3M OFFRE
FRUDLARERML, Y ) —)LRBIEIC K> TT
2\ DNA Z it U7z

7/ LDNAZHIHI L, ThZE$HMEL T, RFERIR
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Table 1. Isolation of Malassezia species from animals

M. furfur

M. globosa

M. obtusa

M. pacydermatis
M. slooffiae

M. sympodialis

Cattl

Cattle, Cat

Cattl, Goat, Pig
Cattl, Dog, Cat

Cattle, Dog, Cat, Monkey, Pig

Bear, Cattl, Dog, Cat, Ferret, Pig, Sea lion, Seal

Table 2. Genetic types of clinical isolates of M. pachydermatis from dogs and cat

Genetic type Nt}mber of Otitis Seborrh'e'}c Pyoderma Atopi(; ) Flea alle.rg.ic
isolates externa dermatitis dermatitis dermatitis
Dog Cat Dog Dog Cat Dog Dog

A 87 56 8 15 4 2 1 1
B 13 9 0 2 0 0 2 0
C 1 1 0 0 0 0 0 0
D 4 2 0 0 0 0 1 1
Total 105 68 8 17 4 2 4 2

primer 1, 5-CTG AAG CTIT ACT (ACG) ATG TAT

(C) AAT(C) GAG(A) GAT(C)-3’; primer 2, 5-GIT

CTC GAG (OTTT (A)GTA (OTTC (A)GAA (A)

-3000bp GIT (T)CTG8® # MW T, PCR %7 > /2. PCRD X

-2000bp IS 94°C 147, 50°C 247, 72°C 35y %& 1A 7))L

-1600bp ELT3HYA I UbhzeiTyh, BROBMET WAz 1

@ L7z, iR L 728 m T & 2% 7 Au—27)) 1T

-1000bp BERB 1TV, SULTF U L CREHE, SEIMGRIRTE

ZEIRL7Z. CORBEEHEEL, Thhs I AI R

Z[EIUY L, DNA > —27 T 28— CHER S| 2T L.

-500bp B D CHS2 5 FH IR F %2 DNA 7 — 5 )N > 7

(DNA Data Bank of Japan: DDB]) 2% %%, 5 — 4

-300bp N=ZML7z. FEBRBEBIOINETHITLIZS 51

Fig. 1. RAPD band patterns of 4 genetic types of M. pachydermatis.

All of the genomic DNA samples were amplified with a 21-mer
primer (FM1) of arbitrary sequence. Lanes: 1, A type; 2, B type;
3, C type; 4, D type.

B ORAPDE NI TH W7 7 514 < — (FML: 5-
AGCCGCCTCCATGGCCCCAGG-3)? 2 MW T, it L
2Bk D5 /L DNA 2% & LT PCR 217> /2. PCR
ORI MIE94°C 147, 50°C 143, 72°C 1 9% 191
7N ELUTA0H A ZIVRIBEITVY, ¥R L 72 #E 5T W
F#z2%7 Hu—27 ) ETERKk# =T\, RILTF
DU LTRAAE, FIMRBE T TEHRLANOEZDE
EFWA N EEI N E 2R L ZD/)N RN
=D ET o TOREIE, 4 DDRLB N
RN —>2 (A%, BRI CH, DR Nl sz
(Fig. 1).

KIZHELD M. pachydermatis IZDWTHRFBIRZ RN
LR BD CHS2 i i 2> 7=

T, MHLAZ/MDOY ) ADNAZ SR & L T,
Malassezia D 7 W ED CHS2 BT D7 I J BEIRTEME S
T®H2HK1600bp DEAZTWH ZHIET 2T 51 < —

Malassezia J& 7 T FH O FEHERE D HELF] 2 B & 1T NJ %
EHWTRHB Z2E-LES, 4DDT TR —%
JeR U7z, M. pachydermatis EEYMERR & [R] U A B473 87 £k, B
BRI 13BE, CHEIDY 1 HRB LU D B 4 ¥ T RAPD DGR
E—HT2HDTH-o 7k (Fig. 2. £72. M. pachdermatis
DUNDI0REEER L7 9 25 —IZFiET 513580 5
Nixhpolz. ABIIRONE, FEIRERESR, BWERE, 7
NE—RER, /I T LILF—05O5EKT, KT
3D —RBETEE TH D Z EDRM I /= (Table
2).

2. Malassezia [& 11 HIED R %8

1996 £ Guého 5 WY Malassezia J& & L T 7 (M.
Jurfur, M. pachydermatis, M. sympodialis, M. globosa, M.
obtusa, M. restricta, M. slooffiae) %5 L7203, LFESI 5
IZ 4 B AEDY (M. dermatis, M. japonica, M. yamatoensis, M.
nana) MASNTWD., LNLAENS, 25 11 EFED
RMERICDODWTORFI ITOhTWEN> 2. £
T, CHS2JEIETRITICE 2R/ EITo 7.

Malassezia J&D 11 EEFEDEEHEREN 5 LRC &L FERRICT /
s DNA ZHliHi U, CHS2E AT D] 600 bp D iR TAL
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Fig. 2. A tree showing phylogenetic relationships of CHS2 gene fragments of 11 Malassezia species and clinical isolates

of M. pachydermatis.

The DNA sequences were compared by Clustal W multiple sequence alignment programs and a phylogenetic tree

was constructed by the TREEVIEW displaying phylogenies program.

random samples and analyzed by the Clustal W programs.

Bootstrap analysis was performed on 1,000

Numbers at branches were determined by the bootstrap

analysis indicating the times found in 1,000 repeat sub samples in monophylogenic grouping.
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Fig. 3 The NJ tree of CHS2 gene fragments of 11 Malassezia species. Based on CHS2 gene sequences.

Numbers by nodes are bootstrap frequencies derived from
accession nos. of the species.

TN FEN L7 RICHEBOBEIE S 2 &1
IS SR B L ORKERNEE AN TETNZTN Rk 2
TEBLL 7=

T OREE, CHS2 #fnT DO ILE S O FE M, W
T THRI95~99% Tdh - 7=. TR IED K R KEIR
HECEEL 2 RHENT & HI12, 11 BN BRI Ik X
NBHZEERLTED, INS 11 HfEE CHS2 E s 1if

1000 replicates. The parentheses indicate the GenBank

FIZBWTHERRETH > (Fig. 3)7. LLEOFER
1%, internal transcribed spacer 1 (ITS1) 3 & U large-
subunit (26S) rDNA f#HTIZ 351 T kR DHERAE 5
N L NEEOELENIER S R2D 25
(Table 3), 25 11 WD 7 T-RKFHIFIEICE D00
MEERL TV,
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Fig. 4. Phylogenetic relationships of 11 Malassezia species based on ITS1 region sequences.

Numbers by nodes are bootstrap frequencies derived from 1000 replicates. The parentheses indicate the GenBank
accession nos. of the species.
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Fig. 5. Phylogenetic relationships of 11 Malassezia specie species based on the D1/D2 region of the 26S rDNA sequences.

Numbers by nodes are bootstrap frequencies derived from 1000 replicates. The parentheses indicate the GenBank
accession nos. of the species.

Table 3. Characteristics of M. nana and other Malassezia species

Growth Growth Use as lipid source

Ability Precipitate

32°C at40’c_ retion o) (0.5%)  (0.1%) EL esculin 1 Dixon
M. nana sp. nov. — + (=) + +(—) + + _ _ +
M. furfur — + —+ + + + + _ o
M. pachydermatis + + + or + — + + v - Not tested
M. sympodialis - + + — + + — + +
M. globosa - - + - — — _ _ +
M. obtusa — — + _ _ _ _ + o
M. restricta - — — — — — — _ Not tested
M. slooffiae — + + + or + + _ _ _ _
M. dermatis — + + + + + + _ +
M. japonica - — + — + — + + _
M. yamatoensis - — + + + + + _ _
tSab, Sabouraud agar without any lipid supplementation; ¥ mDixon, modified Dixon agar; +, positive; —, negative; *, weakly positive;

v, variable.
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Malassezia JEHEIZ Y b E—VERIER, IBIRERER, 7+
EROWMERTELTHASNTHO, BIE 1 HEIH]
HINTWD, B omxdE < pEEE N, NEBIYR
FYEDEKEIC SR D 5 % M. pachydermatis (213 HE I D
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Malassezia JEE O 73BN R Z M TIrbN TWd 729,
SHOMFICE > TS SITHENHE TN 5 Rtk
EmWwEBbnsg. BlifE, &EHESHEEEE OBERIZDON
THHEMTON TN S, AEDOAEREIZ DWW TIIMRIHS
NTWRNWIENZN. LENST, KEDE 57250
KNEETHDHEEASND.

X 3

1) Sugita T, Tajima M, Takashima M, Amaya M, Saito
M, Tsuboi R, Nishikawa A: A new yeast, Malassezia
yamatoensis, isolated from a patient with seborrheic
dermatitis, and its distribution in patients and healthy
subjects. Microbiol Immunol 48: 579-583, 2004.

2) Sugita T, Takashima M, Kodama M, Tsuboi R,
Nishikawa A: Description of a new yeast species,
Malassezia japonica, and its detection in patients with

3

4

5

6

7

)

)

)

)

~

161

atopic dermatitis and healthy subjects. ] Clin Microbiol.
41: 4695-4699, 2003.

Watanabe S, Sato H, Kano R, Nakamura Y, Hasegawa
A: The effects of Malassezia yeasts on cytokine
production by human keratinocytes. J Inv Dermatol
116: 769-773, 2001.

Kano R, Nakamura Y, Watari T, Watanabe S,
Takahashi H, Tsujimoto H, Hasegawa A: Phylogenetic
analysis of 8 dermatophyte species using chitin
synthase 1 gene sequences. Mycoses 40: 411-414, 1997.
Kano R, Nakamura Y, Watari T, Watanabe S,
Takahashi H, Tsujimoto H, Hasegawa A: Identifica-
tion of clinical isolates of Microsporum canis and M.
gypseum by random amplification of polymorphic DNA
(RAPD) and Southern hybridization analyses. Mycoses
41: 139-143, 1998.

Kano R, Aizawa T, Nakamura Y, Watanabe S,
Hasegawa A: Chitin synthase 2 gene sequence of
Malassezia species. Micobiol Immunol 43: 813-815,
1999.

Hirai A, Kano R, Makimura K, Duarte ER, Hamdan
JS, Lachance M-A, Yamaguchi Y, Hasegawa A: Malassezia
nana sp. nov., a novel lipid-dependant yeast species
isolated from animals. Int J Syst Microbiol 54: 623-
627, 2004.

Chitin Synthase 2 (CHS2) Gene of Malassezia Species

Rui Kano

Department of Pathobiology, Nihon University School of Veterinary Medicine,
1866 Kameino, Fujisawa, Kanagawa 252-8510, Japan

Malassezia species have been recognized as members of the microbiological flora of human and animal
skin; they are also considered to play an important role in the pathogenesis of folliculitis, atopic dermatitis
and otitis externa. Therefore, the molecular characteristics were investigated to clarify the epidemiology and
the pathogenesis of diseases associated with Malassezia species in human and animals. Molecular
investigation was made of 105 clinical isolates of M. pachydermatis from dogs and cats by random
amplification of polymorphic DNA (RAPD) and chitin synthase 2 (CHS2) gene sequence analyses. The
RAPD analysis and CHS2 gene analysis indicated that clinical isolates of M. pachydermatis were divided into
four distinct genetic types (A,B,Cand D). Type A was isolated from lesions of atopic dermatitis, flea allergic
dermatitis, otitis externa, pyoderma and seborrheic (dermatitidis) in dogs and cats, and might be

predominant on this.

The phylogenetic analysis of the nucleotide sequences of CHS2 gene fragments of standard strains of 11

Malassezia species showed 11 distinct clusters of this species.

ZOmIE, FASEHAEEFHFRRED VORI TL 2 I TEFTD

B LR TBVTHRINZDHDTT.



