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Reidentification of Aspergillus spp. Isolated from Clinical Specimens of
Patients Suspected as Pulmonary Aspergillosis in Korea

Dae-Ho Kim', Sung-Hee Kim’, Young-Kwon Kim?, Shin-Ok Kim®,
Sang-Jae Kim* and Seung-Beom Hong'

Korean Agricultural Culture Collection, National Agro-Biodiversity Center, NAAS, RDA,
Suwon, Korea'
Department of Biomedical Laboratory Science, Medical Science College of
Konyang University, Daejeon, Kored’
Korean Institute of Tuberculosis, Korean National Tuberculosis Association, Seoul, Kored’
International Tuberculosis Research Center, Masan, Korea®

Korean Institute of Tuberculosis (KIT) collected 129 strains of Aspergillus spp. from clinical specimens
of patient suspected as pulmonary Aspergillosis. On the basis of morphological characteristics, these
strains were identified as A. fumigatus (62 strains), A. niger (37), A. flavus (26), A. versicolor (1), A.
nidulans (1), A. clavatus (1) and Neosartorya fennelliae (1). These strains were re-identified according
to recent Aspergillus classification system which is mainly based on molecular characters. The strains
were grouped by Randomly Amplified Polymorphic DNA (RAPD). The representative strains from
each group were sequenced with partial B-tubulin gene and compared with those of reference strains in
the Aspergillus and were identified by the sequence. The identification was confirmed by morphological
examination. As the results, they are reidentified as 4. fumigatus (58), A. niger (11), A. tubingensis (26),
A. flavus (27), A. sydowii (3), A. nidulans (1), A. clavatus (1), Neosartorya fennelliae (1), N. fischeri (1).
This is also the first report of 4. tubuingensis in clinical field in Korea.

[Kor J Med Mycol 2009; 14(3): 133-144]
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Table 1. List of Aspergillus strains used in this study

Strain No. Morphological Reidentified RAPD Isolated Source/ B-tubulin*1
Identification (KIT) in this Study Group Year Geographical Origin ~ Sequence
KIT 1059 Aspergillus flavus ~ Aspergillus flavus RP1 Sputum / Seoul -
KIT 1091 A. flavus A. flavus RP1 1996  Sputum / Seoul -
KIT 1092 A. flavus A. flavus RP1 1994 Sputum / Seoul -
KIT 1093 A. flavus A. flavus RP1 1996  Sputum / Seoul -
ggﬁgg 2)29 A flavus A flavus RPI 1991  Unknown/Secoul KA007455
KIT 1096 A. flavus A. flavus RP1 1992 Sputum / Seoul -
KIT 1097 A. flavus A. flavus RP1 1998  Sputum / Seoul -
KIT 1098 A. flavus A. flavus RP1 Sputum / Seoul -
KIT 1099 A. flavus A. flavus RP1 1998  Sputum/ Seoul -
z(lé‘l’"l(": ?f 33)3 0 A. flavus A. flavus RP1 1994 Sputum / Seoul KA007456
ggg(ffl‘?)” A flavus A flavus RPI 1998  Sputum/Scoul KA007457
KIT 1116 A. flavus A. flavus RP1 1992 Sputum / Seoul -
KIT 1117 A. flavus A. flavus RP1 1998 Sputum / Seoul -
KIT 1118 A. flavus A. flavus RP1 1996  Sputum / Seoul -
KIT 1119 A. flavus A. flavus RP1 1996  Sputum / Seoul -
KIT 1120 A. flavus A. flavus RP1 Sputum / Seoul -
KIT 1130 A. flavus A. flavus RP1 1993 Sputum / Seoul -
KIT 1150 A. flavus A. flavus RP1 1995  Sputum / Seoul -
KIT 1151 A. flavus A. flavus RP1 1994 Sputum / Seoul -
KIT 1152 A. flavus A. flavus RP1 1995  Sputum/ Seoul -
KIT 1154 A. flavus A. flavus RP1 1995  Sputum/ Seoul -
KIT 1200 A. flavus A. flavus RP1 1992 Sputum / Seoul -
KIT 1201 A. flavus A. flavus RP1 Sputum / Seoul -
KIT 1202 A. flavus A. flavus RP1 Sputum / Seoul -
KIT 2070 A. flavus A. flavus RP1 Sputum / Seoul -
KIT 2071 A. flavus A. flavus RP1 Sputum / Seoul -
ATCC 9643 A. flavus RP1 Shoe sole / New Guinia -
ATCC 9170 A. flavus RP1 Unknown / Unknown -
5{"1‘% ?f 33?)3 3 A. niger A. niger RP2 1994 Sputum / Seoul KA007459
KIT 1210 A. niger A. niger RP2 1996  Sputum / Seoul -
KIT 2078 A. niger A. niger RP2 Sputum / Seoul -
KIT 2079 A. niger A. niger RP2 Sputum / Seoul -
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Table 1. Continued

Strain No. Morphological Reidentified RAPD  Isolated Source/ B-tubulin*1
Identification (KIT) in this Study Group Year Geographical Origin Sequence
KIT 2086 A. niger A. niger RP2 Sputum / Seoul -
KIT 2087 A. niger A. niger RP2 Sputum / Seoul -
KIT 2089 A. niger A. niger RP2 Sputum / Seoul -
KIT 2097 A. niger A. niger RP2 Sputum / Seoul -
KIT 2099 A. niger A. niger RP2 Sputum / Seoul -
KIT 2102 A. niger A. niger RP2 Sputum / Seoul -
KIT 2112 A. niger A. niger RP2 Unknown / Seoul -
ATCC 22343  A. niger RP2 Induced mutant / Unknown -
ATCC 6273 A. niger RP2 Unknown / Unknown -
ATCC 32656  A. niger RP2 Unknown / Unknown -
(%ﬁfg 3)34 A. niger A tubingensis  RP3 1995  Sputum/Seoul KA007460
KIT 1205 A. niger A. tubingensis RP3 Sputum / Seoul -
ﬁg?;g%ﬁ A. niger A tubingensis  RP3 1996  Sputum/Secoul KA007461
KIT 2073 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2074 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2075 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2076 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2077 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2080 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2081 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2082 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2083 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2084 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2085 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2088 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2090 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2091 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2093 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2094 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2095 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2096 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2098 A. niger A. tubingensis RP3 Sputum / Seoul -
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Table 1. Continued

Strain No. Mgrphqlogical Reid;ntiﬁed RAPD Isolated Sou.rce/ o B-tubulin*1
Identification (KIT) in this Study Group Year  Geographical Origin Sequence
KIT 2100 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2101 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2106 A. niger A. tubingensis RP3 Sputum / Seoul -
KIT 2114 A. niger A. tubingensis RP3 Unknown / Seoul -
FKIA%S(‘)‘%% A. fumigatus A. fimigatus RP4 1990  Sputum/Scoul  KA007462
KIT 1084 A. fumigatus A. fumigatus RP4 1993 Sputum / Seoul -
5{"1’% ?f ;%3 7 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul KA007463
KIT 1178 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1179 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1180 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1182 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1183 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1184 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1185 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1186 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1187 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1188 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 1191 A. fumigatus A. fumigatus RP4 1997 Sputum / Seoul -
KIT 1192 A. fumigatus A. fumigatus RP4 1993 Horse / Seoul -
KIT 1193 A. fumigatus A. fumigatus RP4 1995 Sputum / Seoul -
KIT 2004 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2005 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2006 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2008 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2011 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2018 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2019 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2020 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2021 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2022 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2023 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2024 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2025 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
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Table 1. Continued

Strain No. Mqrphqlogical Reidentiﬁed RAPD Isolated Somce/ o B-tubulin*l
Identification (KIT)  in this Study Group Year Geographical Origin Sequence
KIT 2026 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2027 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2029 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2033 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2034 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2035 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2036 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2037 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2038 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2041 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2042 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2044 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2045 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2046 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2047 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2049 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2051 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2052 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2054 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2056 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2059 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2062 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2063 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2065 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2066 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2067 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
KIT 2072 A. fumigatus A. fumigatus RP4 Sputum / Seoul -
(I%IA,I(; (2:?? 3)3 8 A. fumigatus A. fumigatus RP4 Sputum / Seoul KA007464
KIT 2113 A. fumigatus A. fumigatus RP4 Unknown / Seoul -
ATCC 42202 A fumigatus RP4 Sputum / USA -
ggﬁ;‘ ;%32 A fumigatus A flavus RPI 1996 Sputum/Seoul  KA007458
5{"1’% ?g;‘g;‘ 0 A. fumigatus A. sydowii RP6 1992 Sputum / Seoul KA007466

- 138 -



ZUS S HAZS2E QAL = BHAtel LABHONA 22l Aspergilus & 32| HSE
Table 1. Continued
Strain No Morphological Reidentified RAPD Isolated Source / B-tubulin
: Identification (KIT)  inthis Study Group  Year Geographical Origin Sequence !
ﬁ?fg%“ U 4 fiumigatus A sydowii  RP6 1993  Sputum/Secoul KA007467
KACC44345 . Neosartorya
(KIT 2060) A. fumigatus fischeri RP10 Sputum / Seoul KA007471
ggﬁ;‘%‘ 2 A nidulans A nidulans  RP5 1996  Horse / Seoul KA007468
ATCC 10074  A. nidulans RP5 Unknown / Belgium -
KACC44339 . "
(KIT 1051) A. versicolor A. sydowii RP6 1995  Sputum/ Seoul KA007465
ATCC 11730  A. versicolor RP7 Cellophane gas mask / India -
FK’}‘%;‘(‘)‘;)‘B A clavatus A clavamus  RPS 1994  Sputum /Seoul KA007469
KACCA8344 o nelliae N fennellice  RP9 1974  Unknown/Unknown KA007470
(KIT 1137)
NRRL 17 Aspergillus clavatus Unknown / Unknown EF669802
NRRL 163" A. fumigatus Chicken, lung / USA EF669791
NRRL 187" Emericella nidulans Unknown / Belgium EF652251
NRRL 238" 4. versicolor Unknown / Unknown EF652266
NRRL 250" A. sydowii Unknown / Unknown EF652274
T . Tannin-gallic acid

NRRL 326 A. niger fermentation / USA EF661089
NRRI T Cellophane diaphragm of an

1957° A flavus optical mask / South Pacific EF661485
NRRL 5535"  Neosartorya fennelliae Rabbit eye / USA EF669850

"1 The sequences of KA numbers can be obtained from KACC homepage (http://kacc.rda.go.kr) and those of EF and

AY numbers can be obtained from NCBI GenBank.
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Fig. 1. RAPD patterns of Aspergillus strains by primers, PELF and URP1F.
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Fig. 2. Phylogenetic tree of Aspergillus spp. isolated from sputum of patient suspected as pulmonary aspergillosis in
Korea. The tree was constructed from Neighbor-Joining analysis of p-tubulin sequence. The numbers above the nodes

represent bootstrap values (out of 1,000 bootstrap replication).
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