g AR NOV 20, 2008, 35(11): 1791~1796
Microbiology © 2008 by Institute of Microbiology, CAS
tongbao@im.ac.cn

bk

FREREREERER

AL 5
(1. 110161)
@. 100193)

W OE: EMERTAARZEEZN—ABBEREAR. eN—MAEREE, BEALE, RiEHEZE. K
LR T BBAE,FRELT. ALY, M., RARFRLZEEZEAF oA RER, Hortaea
werneckii B A AR, 2 18 06 B B 6 B B) BE A A B0 FT B AR R A W, Aureobasidium pullulans 4.7 2
AR KR IR AR XA K

KR BEAE, o R%E, ik, REEK

Yeast Like Fungi Producing Melanin

LI Bing-Xue'” LI Ying®’
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(2. College of Biological Sciences, China Agricultural University, Beijing 100094)

Abstract: Black yeasts are a group of polymorphic yeast like fungi which produce melanin. They always
grow slowly and have high stress resistance ability. The taxonomy, ecology, stress resistance, pathogenicity,
and melanin of black yeasts are reviewed in this paper. Hortaea werneckii is an interesting novel model or-
ganism for studies on salt stress-responsive proteins as well as on sterol biosynthesis in eukaryotes. Aureo-
basidium pullulans is also like a model organism for studies on the regulation of polymorphic cell develop-
ment.
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Key features of the main species of black yeasts

BESMNEEMERESME

Table 1

Order Family Genus Ascomycetes Endoconidia Meristematic Salt tolerance
Dothideales Dothioraceae Comminutispora + = = =
Dothideales Dothioraceae Discophaerina + = = =
Dothideales Dothioraceae Dothiora A — — —
Dothideales Dothioraceae Mcosphaerella 4 - - -
Dothideales Dothioraceae Pringsherimia 4 - - -
Dothideales Dothioraceae Sydowia + = = =
Dothideales Dothioraceae Phaeotheca = +
Dothideales Dothioraceae Hyphospora = +
Dothideales Dothioraceae Hortaea — — A A
Dothideales Dothioraceae Aureobasidium - - A +
Dothideales Dothioraceae Phaeosclera - - s +
Dothideales Dothioraceae Fusicladium = = = +
Chaetothyriales Herpotrichiellaceae Capronia + - - -
Chaetothyriales Herpotrichiellaceae Sarcinomyces - - + -
Chaetothyriales Herpotrichiellaceae Cladophialophora - - A4 -
Chaetothyriales Herpotrichiellaceae Fonsecaea - - +* —
Chaetothyriales Herpotrichiellaceae Phialophora - - +* —
Pleosporales Pleosporaceae Alternaria 4 - - -

- ;¥
Note: +: Have; —: No; *: Formed under stress conditions
( Coniosporium ) s s
, 1.3 EEBEEFEMS TEYFIER
, Aureobasidium pullulans , 5.8S rDNA
, , 71" Dothideales ,
(Monilioid Hyphae, MH), MH 5.8S rDNA 159 bp 1
, , 18S rDNA 5.8S tDNA
(Adsorptive Yeast, AY), ITS1  ITS2,
, Dothideales ITS2
A. pullulans 18S rDNA
(5] Dothideales s ITS1
1.2 EEEEEE WEHERE RN KT - Phaeotheca fissurella 173 bp
s Trimmatostroma betulinum 286 bp , ITS1
NaCl  ITS2 ,
MgCl, , 18S rDNA
DNA B3 Hortaea ITS 1/2 8l
Phaeotheca  Aureobasidium , ,
10% 20% 30%NaCl 1], A. pullulans( NG) 18S-ITS1-5.8S-ITS2
5%  10% MgCl, B3] rDNA 2273 bp (NCBI  GenBank
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EU009480), 5.85(156 bp)
GenBank , 14 5.8S
100%, 18S rDNA 1782 bp,
Aureobasidium 100%,
Aureobasidium
NG ITSI 180 bp, ,

A. pullulans ATCC 11942  A. pullulans CBS 101160
A. pullulans CBS 110373 A. pullulans CBS 147.97

63

, A. pullulans CBS 584.75
NG ,
NG ITS2 155 bp,
pullulans CBS 110373
( 76 bp ),
ITS2
lulans CBS 101160 A. pullulans CBS
100 %, ( 2
ATCC 11942
CBS 101160

CBS 584.75
CBS 110373

[9,10]

Aureobasidium pullulans
Aureobasidium pullulans
7 Aureobasidium pullulans
Aureobasidium pullulans
NG 1Ts1
Aureobasidium pullulans CBS 147.97
Kabatiella caulivora CBS 242.64
98 || | Aureobasidium pullulans CBS 100225

7\ Aureobasidium pullulans CBS 933.75

49

A. pullulans var. melanigenum ATCC 15233

b

691 Pringsheimia smilacis CBS 873.71

Dothiora rhamni-alpinae CBS 745.71
99|~ Dothiora cannabinae CBS 737.71
54— Dothiora europaea CBS 739.71
Dothichiza pityophila CBS 215.50

Kabatiella zeae CBS 767.71

A
0.05

&1

ETF ITS 1 F54#3E ITS 1 rDNA MEGA3 neighbor-joining &4t % & #

Msp 1

Aureobasidium

NG A. pul-
110373

Hormonema macrosporum CBS 536.94

Fig. 1 Neighbor-joining tree of the ITS 1 rDNA domain constructed with the MEGA3 package on the basis of ITS 1 sequences

faYel

A. pullulans var. melanigenum ATCC 15233

Aureobasidium pullulans CBS 147.97
Aureobasidium pullulans ATCC 11942
Aureobasidium pullulans CBS 584.75
Aureobasidium pullulans CBS 933.75
Aureobasidium pullulans CBS 100225
Aureobasidium pullulans CBS 101160

Aureobasidium pullulans CBS 110373
941 NG ITS2

Kabatiella caulivora CBS 242.64
— Dothichiza pityophila CBS 215.50

100
Hormonema macrosporum CBS 536.94

97

Dothiora europaea CBS 739.71
@thiom cannabinae CBS 737.71
60
Dothiora rhamni-alpinae CBS 745.71

43

—
0.05

2

Kabatiella zeae CBS 767.71

EF ITS 2 54332 ITS 2 rDNA MEGA3 neighbor-joining &4 % & #

L Pringsheimia smilacis CBS 873.71

Fig. 2 Neighbor-joining tree of the ITS 2 rDNA domain constructed with the MEGA3 package on the basis of ITS 2 sequences
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ITS2 ITS1 A. pullulans H. wer-
, [8.11] neckii CBS 373.92 Bispora sp. CBS 335.97
A. pullulans var. melanigenum ATCC 15233, Trimmatostroma sp. CBS 303.84
ITSI 8 A pullulans (D, A. pullulans CBS 100225!°)
98.5%~99.3%  ITS2  A. pullulans CBS 147.97 ,
100%, ITS1 98.5% A. pullulans NG
ITS1 A. pullulans A. pullu- lans var. ,
melanigenum 1TS2 ITS1  ITS2 ( )
Aureo- basidium rRNA
B-
2 REEEE 18S IDNA 1361 bp
21 EEBMESEESR 1380 bp ;
( 2), Coniosporium [12]

*2 EREMNEFELRREAREM

Table 2 Habitats of some black yeasts

Habitats Human skin Surfaces of Plant Hypersaline environments Rock surfaces
Hortaea werneckii H. werneckii H. werneckii H. werneckii
Cladosporium herbarum Cladosporium cladosporioides — Cladosporium sphaerospermum  Cladosporium uncinatum
Sarcinomyces phaeomuriformis  Stenella araguata Cladosporium herbarum Cladosporium apollinis

Species Trimmatostroma abietis Hyphospora agaraciensis Phaeotheca triangularis Cladosporium perforans
Botryomyces caespitosus A. pullulans A. pullulans A. pullulans
Cladophialophora ajelloi Trimmatostroma abietis

Phaeosclera sp.

2.2 EERSAymEM tricyclazole , NaCl 10% NaCl
H. werneckii 0~32% (W/V) NaCl 161 4. pullulans NG~ 10% NaCl
(13] , , ( ) H. werneckii
(4 3- -3- A (HMG R)
MAPK (mitogen-activated protein kinase)
Hoglp H. werneckii
H. werneckii Hoglp (7 H.
HwHoglp, 359 HwHoglp 1 werneckii
TGY 1 C , H. werneckii 8
, P -ATP Q
HwHoglp , RNA Asn-tRNA
(13 -3- H.
H. werneckii Phaeotheca triangularis Trimma- werneckii

tostroma salinum U] H werneckii
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>

werneckii

[14] H.

Alternaria  alternata

Cladosporium

sphaerospermum  Cladosporium sp. A. pullulans

23 EEBESHRMN

dermatitidis,

>

Sporothrix chenckii

24 BEERHENA

5.0 mol/L NaOH 120°C

OD:s4

melanin) 1,8-

DOPA-melanin

DHN-melanin
1,8-

, 1,8-
(DOPA-melanin)

[19]

Wangiella

[20]

DHN-melanin ,

(21221 Chaetothyriales

[23]

20 min,

pH 8.0 R
[24]

(DOPA-
(DHN-melanin)

[25]

A. pullulans NG

) Dothideales

[5]

[26]

[27]

3 RE
, H. werneckii
, A.
pullulans pullulan
[28-30]
2 % 3wk

(2]

(3]
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