ojghel A ets) A A 89 A 33 2003

=Abstract=

Molds Identification |

Shin Ok Kim

Department of Molecular Biology, Korean Institute of Tuberculosis, Seoul, Korea

Fungi constitute nonmotile eukaryotic organism that are devoid of chlorophyll and reproduce by
spores. There are 100,000 validly described species of fungi and over 275 species of those described
fungi have been reported to cause disease in man and animals. Molds called filamentous fungi belong to
the class Hyphomycetes. In the identification of Molds, the cultures have been purified and then
observe their colony characteristics and microscopic morphology. Visual colony examination is
important identifying marker concerning color, texture, diffusible pigments, exudates, macroscopic
structures, growth rates and colony topography. In addition to the overall appearance of the colony,
final identification should be made by microscopic examination. Microscopic features provide by the
asexual/sexual spores, cells per spore, color of spores, spore formation and fragmentation of hyphae.
Biochemical tests are not as important as markers for identifying filamentous fungi as they are for
yeasts and dermatophytes. [Kor J Med Mycol 2003; 8(3): 97-102]
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1. AMSTO ?|X| (Classification)

1) The Five Kingdoms (#Al) of Organism
(Margulis, 1974)°
Monera - Prokaryotes (bacteria, actinomycetes,
blue green algae)
Protista - Eukaryotes, (protozoa, water or slime molds)
Fungi - Eukaryotes, (yeasts, molds, rusts, mushrooms)
Plantae - Eukaryotes, (mosses, plants)
Animalia - Eukaryotes, (worms, arthropods, mammals)
2) Fungi (#))
Zygomycota (i)
Ascomycota (3T)
Basidiomycota ()
Deuteromycota (3): Fungi imperfecti
3) Deuteromycota (Fungi imperfecti)
Blastomycetes (%): Cryptococcus, Candida,
Rhodotorula, Trichosporon

Coelomycetes (%): Phoma
Hyphomycetes (ZH)*:

Moniliaceae: Aspergillus, Penicillium,

Acremonium, Fusarium
Dematiaceae: Cladosporium, Curvularia,
Phialophora, Exophiala
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2) BacteriaZ| OFHX| &l

o] bacteriat yeaste} o} H]s:
= shinny, dull surface, yeasty?] #HEHe B o
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3) ActinomycetesZ}t
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Cornmeal agar, Potato dextrose agar, neutral Sabou-
raud Dextrose agar, Malt extract agar, Czapek-Dox agar
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schenckii7} A& Zo] o84 FSolth
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. RHMAMIEXL (asexual spores):
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o)A} (blastospores) - Cladosporium spp.,
Candida spp.

H-H¥E 2} (arthrospores) - Coccicioides immitis,
Geotrhchum

S22} (chlamydospores) - Candida albicans

<tEAYA} (macroconidia), 234} (microconidia)

- Microsporum, Trichophyton>
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b. FHMAIIZX} (sexual spores):

A LA} (Ascospores) - Pseudallescheria boydii
SFAFE A} (Basidiospores) - Filobasidiella neoformans
F&EA} (Zygospores) - Mucor sp., Rhizopus sp.

(2) cells per spore

E3: 1, 1~2, >2, all septa transverse, >2, some septa

oblique or longitudinal
) EXto| Mz

N

£ 21 no color, green, brown/black
) ZXFEM (spore formation)
FAEAE 7HA] AL = ZAt (asexual fungi)S <5
(genus) =0l A EA-BE] flaiM = EAFe] B
U 32717k Fa s W ookuel 2844 (manner
of sporulation)o] T%- Z=23k 7]5=0] AT, o1& &
™ Helminthosporium®} Bipolaris= ++32He] et
Zhe] ReFow HH AR ofF HZalA|Rk A}
B2 el M= 242} Afol7t gl & Eelal &
T 2e Hog AR TAEE 497 Ak

£ & fragmentation of hyphae, singly at any one point,
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in succession (forming chains), in succession
(forming clusters), inside large (>50 um) struc-
ture

3. MI3CHA|: MsIstA HAL (biochemical tests)

T RAPITS ALt At AP FA el
oAM= AslsrAQl HAFEe] ERAAAH Fa%
AR 2A AR E FAT TS BHo R dhe
b AFRE = A ehE AA o= Trichophy-
ton mentagrophytes$} T. ruburumS EE=T] ARE-
%]+ urease test”} $13L, gelatin hydrolysis test= Cla-
dosporiume] WHU4d #AA F-A4d (saprophytic)
AAE gzt & wf ARg-gt)h el = H A

o
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dematiaceous fungis & s43l7] 1314 tyrosine,

xanthine, casein, starch®] 712352 HAH | =
3h, F-4=4 © & Cycloheximide resistances X.7|%=
3=t Cycloheximide (0.5 mg/ml)S A7}k wj=]o|
2] Aspergillus, Pseudallescheia boydii, Cryptococcus
neoformans, Fusarium, Candida, Absidia, Mucor, Rhi-
2opus 5-¢] “d7do] olAlETh
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1) 732ho] FE Rk (wooly)o] L
A=)

H
A&k (fast-growing),
7Y ool petridishe] S7247FA] & 2)$-H:
Rhizopus, Mucor, Absidia

2) w8 ge] M7Zo] white to gray, gray-brown,

or blacko] 31

@ FEEF (wooly)o] L,
A48 (fast-growing),
Hj =] ¢] S o] dark shade or blacko] ™:
Alternaria spp., Helminthosporium spp.,
Curvularia spp.

® HF (flat)3}H, velvety, black,
Al4=1k8- (fast-growing),
W= 2] Fo] blacke]™
Cladosporium spp.

© A4S (slow-growing), suede aerial mycelia,
olive-black to black,
2] o] s1Ho] blacko]H
Cladosporium spp., C. carrionii,
C. bantianum, Phialophora verrucosa,
Fonsecaea pedrosoi, F. compactum.

@ A9k 218l white and wooly,
2} grayish white = ¥ &FHA],
2] o] S1Ho] blacko]H
Allescheria boydii.

© A1&9h8, 2]+ white and thin, X}
yellowish, Uz°ll+= black o= H&}A:
Aspergillus niger.

© ofF =gAl W, =gk 3=,
gray or black, 31 FE RS 7]5A}
(aerial hyphage), Bi=]¢] Sl o] blacke]H:
Madurella grisea.

\ery slow-growing, black colonies have a dark
brown diffused pigment,
2] o] slHo] blacko]H
Madurella mycetomii.

® %494 (moderately fast-growing),
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A7}k (suede)®] 7]1F AL
gray-black to black, cream =.%F2],
Hj 2] o] SHo] blacko]H
Phialophora jeanselmei,
Cladosporium werneckii,
Aureobasidium pullulans,
Fonsecaea dermatitidis.

3) 14k brightly colored with suede to wooly
mycelia®]9:

Penicillium spp., Fusarium spp.,
Aspergillus spp., Trichoderma spp.

4) et FER o RE PR Y
o] 271747, whitish, Wj<]<] Fwo] theket
AZ-S WA
@ AduksolwA] kel Ao buffo]w

Histoplasma capsulatum,
Blastomyces dermatitidis.
® FEeolw;
Coccidioides immitis, Geotrichum spp.,
Chrysosporium spp., Sepedonium spp.

5) Powdery or granular colonies, various shades of
white, yellow, purple, brown o] H:
Epidermophyton floccosum, Microsporum spp.,
Trichopyton spp., Scopulariopsis spp.,
Paecilomyces spp., Chrysosporium spp.

6) Small glabrous colonies in shades of light brown to
black, ¥i=]2] e blacko]™:

Sporothrix schenckii, Geotrichum spp.,
Cephalosporium spp.

9, FAe] b2 ARE 7HA AL, vk
71¢] XA} (sporangia): Mucormycetes
@ FAF 3 (columella)7} $1az,

7} (rhizoids)©] $1- Mucor spp.
O A &

rhizoids present with nodal sporangiophores:

< (columella)”} 1,

Rhzopus spp.
© ZART FHF

present with internodal sporangiophores:

(columella)7} AL, rhizoids

Absidia spp.

2) Septate, branching hyphae; either conidia or hyphae,
or both, tan to dark brown:

Dematiaceous fungi:

@ Large, dark, septate conidia with thin or thick
walls; septa in one or two lanes:

Alternaria spp., Helminthosporium spp.,
Stemphylium spp., Curvularia spp.

@ Large, dark, single conidia: Nigrospora spp.

(© Large numbers of small conidia arranged in
branching, budding heads:
Cladosporium spp., Fonsecaea spp.

@ 3R] A (conidiophores)
o 7 HE I ik
Phialophara verrucosa, Fonsecaea spp.

(&) Thick, large, black cells forming the hyphae,
I % 45+ light-colored blastosporesS-
A8 2% Aureobasidium pullulans.

3) Septate, branching, hyaline hyphae:

@ EA A< EAAF (conidial heads) ] =9+
Aspergillus spp., Penicillium spp.,
Paecilomyces spp., Scopulariopsis spp.

® FAAE (Conidiophores), terminating in
clusters of conidia: Fusarium spp.

(© Conidia borne individually on hyphae:
Sepedonium spp., Monosprium spp.

(@ Hyphae forming large numbers of arthrospores:
Geotrichum spp.

(©) Dark, large bodies scattered through the hyphal
growth: Chaetomium spp., Phoma spp.

2 £

Fungi= 213A=o]m & A)7k4] 100,000714] o]
o) 713te] Fo| muso} glom Aol WE
o7)= Fo R HiE 3L 275%¢] WETh Molds
= B dALE 7R B, Aol gka B
EH8H4 X =& Hyphomycetesol] <3t}

MoldsZ 543l7] S1sli = WA wiweld
olojo} ahi1, B4 $I5 1A Kobd pa

Gl
e)

2A gRee] Mz, QS FHE, xSy,

texture, colony topography < 7|%2 &fo] ojH
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Moldsell A= RS B2 o7 ARgsle 749 o9
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2tE A Blo] HA &2 olf= AA, X
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