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Reidentification of Colletotrichum gloeosporioides and C. acutatum Isolates
Stored in Korean Agricultural Culture Collection (KACC)
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!Tree Pathology and Mycology Laboratory, Division of Forest Resources, Kangwon National University,
Chuncheon 200-701, Korea
(Received on October 26, 2006)

Thirty-nine strains of Colletotrichum gloeosporioides and § strains of C. acutatum stored in Korean Agricul-
tural Culture Collection (KACC) were re-identified based on molecular characteristics of ribosomal internal
transcribed spacer (ITS) and partial B-tubulin gene and cultural characteristics on potato dextrose agar
(PDA) and Benomyl-added PDA. As the results, 19 strains were identified as C. acutatum with 13 strains of
group A2, 5 strains of group A3, and 1 strain of group A4. In addition, 20 strains were identified as C.
gloeosporioides with 18 strains of ribosomal DNA group (RG) 4 and 2 strains of RG6. The rest were identified
as C. boninense RGS5 (2 strains), C. coccodes RG2 (2 strains), and C. dematium RG12 (1 strain). Out of domes-
tic 31 strains, 12 strains were identified as C. acutatum A2, one strain as C. acutatum A3, 14 strains as C.
gloeosporioides RGA4, 2 strains as C. gloeosporioides RG6, one strains as C. boninense RGS and one strain as C.
dematium RG12. We also discussed taxonomy of C. gloeosporioides and C. acutatum and composition of C.
gloeosporioides/C. acutatum isolates from major crops in Korea.
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S E A EALAAE(KACCY BE5R Colletotrichum gloeosporioides 9} C. acutatum 9] A&7 171

Culture Collection, KACC)NA BF3L2 4= C. gloeo-
sporioides®t C. acutatum 44 5-(F 31 45, =9 %
A 13 #F)E Aol ARSI oY FEAY, £V,
gt 59 A W& Table 1o 29Fs]o]
FFE-L Potato Dextrose Agar(PDA) APHul=] ol wjj o3}
o 4°Co| Bysin d@el ARE-Eh

rDNA ITS%} B-tubulin 332} 7|Ad £ 23
AEE 4. TFE Potato Dextrose Broth(PDB)el 7
Z3taL 25°Col A 397 KR st FAMAIE T83EHS
o} 1.5 m/ microtubel| X SAZRS dAAE #H g H
LeeS} Taylor(1990)2] #H 2. 2 genomic DNAE F+% &}
k.

B2l IDNA-ITSE & %3171 93] White &
(1990)°] AR&3F primer ITS1(5-TCC GTA GGT GAA
CCT GCG G-3"3% ITS4(5-TCC TCC GCT TAT TGA
TAT GC-3)& AME-3}93L B-tubulin 9] T2& 3|
A= TI(5-AAC ATG CGT GAG ATT GTA AGI-3)
(O'Donnell and Cigelnik 1997)% b2b(5-ACC CTC AGT
GTA GIG ACC CTT GGC-3') (Glass and Donaldson
1995)5 AMEStTE ITS B9 F%HE 8t 2.5mM
dANTP 3 pl, 10X buffer 5Spi, 100uM primer 0.4 pl, 1.5
unit/u/ Tag DNA polymerase(SolGent Co., Ltd.) 0.3
genomic DNA 1 p/g B=rot T &3l % volume
< 50 W= ATk PCR 272 95°Coll A predenaturation
4% Fol 95°CHA] denaturation 1%, 58°C|A] annealing
15, 72°Coll4] extension 23S 353] w3l #F 72°C
ol A extension 7HE-3Fed ITSI, 5.8S, ITS2 st YK o]
1859} 288 FH& T3 F 570 bpe] TUWM 5
A ZATE B-tubuling] reaction mixtures Xt
TE ITSY] 7499 Y389, PCR 271 AA], annealing
64°CE At ITS9F 59 7S E exon 1~Intron
6 ¥ dF-9] exon 6 VS ZT3= oF 750 bpe
Meg FHAZTH

SEH FHA= PCRy Cleanup Plates(Millipore Corp.,
Bedford., MA 01730)2 A3+ & BigDye Terminator v3.1
Cycle Sequence Kit(ABI 0401041)5 Al-83}<] sequencing
PCR 8h-&-& SIS Whgolle S A AH 5Y
gl primeE AME-319 ) Sequencing PCR &2 Montage
SEQqs Sequencing Reaction Cleanup Kit(Millipore Corp.,
Bedford., LSKS 096 24)2 # x5 & ABI 3100 DNA
Sequencer® AHE-3te] A7IMES siEsIUT) sl 5S A
71A1E-& DNASTARE Seqman IIE ©]&3to] A3 &
o MEGA v3.1¢] Neighbor-Joining(NJ) (Kumar %5, 2004)
o WS o83t ITSE 18S9} 288 Y& Alelat TS,

5.8S, ITS2 PARHE- o)851o) ASTE 2431l B-tubulin

S exon 3~Intron 6 P} UX exon 6 WIS ol &

24
o ®

sl A5 A sked 1,0008] 9] bootstrap £-43-8 F3ll
A =g Hrtetant. Sl EFTA RS Bl
8l7] a4 NCBI GenBank® B714 8L 8E3le] g
A FAHAEE A AT

PDA "2} Benomyl W]l 4] A4 4. HAH &
AA3 C. gloeosporioidest C. acutatum@ 2 74== 39
55 cork borer(@6 mm)ZE WA Y-S LS uiA]

— I

3t PDAMNA] FYol HETT F 25°CoA 59 F
eHleFeta #E9 A4S 98I t(Fig. 3A). ©|%
A C. gloeosporioides$t C. acutatum®] +El| Al8-5
© Benomyl-PDA%IA o] A HE 24d3515dct 919 5
g PR O R FAMA A5-E 33kl PDA Benomyl ¥
go|E 3k, AAEr AonF)E ZHt 0.5 mg/ml, 2
mg/miE F7FsE w Ao Xdaste] 25°CAIA 597 ek
g Fo #F9 HE& 5433 th(Table 1, Fig. 3B).

rood 2

2 I

rDNA ITS%} B-tubulin -4}l 2J3F A'§%. Ribosomal
DNA ITS9] AlE-Z(Fig. )X C gloeosporioides® KACC
of Z1&EE il 29 g5 FolA ZF, A, o
&, AR, 74, 27, 2gEX, HHE FolA EEls 14
T Moriwaki 5(2002)2] C. gloeosporioides ribosomal
DNA group(RG) 4°ll, 2~E}El = E7)0l|A ztzt B3
KACC 406933 KACC 40895% Moriwaki 5(2002)9] C.
gloeosporioides RG6l 12|31 4174 &gk KACC
408932 Moriwaki %(2002)9 C. gloeosporioides RG5°1
AR S TH(Table 1). 23k AL, S8}, 315, EvfE, A
F SolA Beg 10 ¥5= Talhinhas 5(2005)9] C
acutatum A2 5o 28] ZFHFoM Eald KACC
41932+ Talhinhas 5(2005)2] C. acutatum A3 L&l 9
Askodvt. E a1l A Z2] 3k KACC 400412 Moriwaki
5(2002)2] C. truncatum/C. dematium RG129] 9] X] 38}
th &) vAEADNEZRE C gloeosporividesZ =
YE 10 &5 oA 4 FF+ Moriwaki 5(2002)2] C.
gloeosporioides2] RG4°l| 12]3. g+ &=, Iran 336 (KACC
42098):= C. gloeosporioides?] RGS5 $1X814 21} ATCC
32097, CBS490.92, CBS 285.50-2 z}7} Talhinhas %
(20058 C. acutatum A2, A3, A4 1Fo| A2EENoH
CBS 150.33(KACC 41835)9} CBS 114.14(KACC 41834)
= C. coccodes?] RG2 &&% T}, SIAITY C. acutatum
L2 KACCH =9d 5l 2 59 39 3 45 &
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KACC40804 C. gloeosporioides
KACC40042 C. gloeosporioides

KACC40689 C. gloeosporioides ITS 1 - 5 . SS "ITS2

KACC40007 C. gloeosporiordes
KACC40691 C. gloeosporioides '
ATCC 32097 C. gloeosporioides (495bp)
o] KACC40805 C. gloeosporioides A2
KACC40004 C. gloeosporioides
KACC40847 C. gloeosporioides
KACC40700 C. acutatum
KACC42089 C. gloeosporioides
64 C. acutatum PT201 AJ749691
KACC40848 C. glososporiordes
KACC40801 C. acutatum
C. acutatum CA287 AJ749673 ——> A5
C. acutatum HY09 AJ311391 —> A1l
CBS 293.67 C. acutatum
KACC41932 C. gloeosporioidas
94| C. acutatum CA473 AJT49672
CBS 797.72 C. acutatum {. pineum | A3
CBS 786.86 C. acutatum
CBS 490.92 C. gloeosporioides
C. acutatum PT250 AJ749700 —> A6
“'—7,‘[0878285.50 C. glososporioides I A4
C. acutatum PT231 AJ749695

CBS 150.33 C. gloeosporivides
CBS 114.14 C. gloeosporioides RG2
CM coccodes MAFF 71202 AB105970

C. coccodes SET-U 5301 AY376528

C. acutatum 120,

. 9 KACC40893 C. gloeosporioides
C. boninense C. boninsnse STE-U 2998 AY376523 RG5
i 990 98)iran 336 C. gloeosporioides
79 = C boninense MAFF 306100 AB042313
C. dematium sensu _ato C. truncatum STE-U 5294 AY376543
e — 00| KACC40041 C. gloeosporioides RG12

C. dematium IMI 080025 AB046608
KACC40847 C. gloeosporioides
KACC40696 C. gloeosporioides
KACC406490 C. gloeosporioides
C. gloeosporiordes STE-U 4454 AY376537
KACC0699 C. gloeosporiordes
3 CBS 510.97 C. gloeosporioides
KACCA0698 C. gloeosporioides
C. gloeosporioides 1.38 DQ084497
KACC40692 C. gloeosporioides
C. gloeosporioides STE-U 4453 AY376538
KACC40003 C. gloeosporioides
KACC408.12 C. gloeosporioides RG4
CBS 111.14 C. gloeosporioides
KACC406495 C. gloeosporiordes
CBS 272.51 C. gloeosporioides
2 KACC40300 G. cingulata
KA(C40299 G cingulata
G. cingrulata MAFF 305752 AB087216
KACC10694 C. gloeosporioides
lran 227 C. glososporioides
KACC40961 G. cingulata
KACC40892 C gloeosporioides
C. gloeosporioides STE-U 4295 AY376532
C. gloeosporioides |~ G cingulata MAFF 305974 AB042319
100 I____E— KACC40693 C. gloeosporioides RG6
86 - KACC40895 G. cingulata

93

9
C. gloeosporioides

0.01

Fig. 1. Phylogenetic tree of Colletotrichum gloeosporioides and C. acutatum strains held in KACC. The tree was constructed from
Neighbor-Joining analysis of tDNA-ITS sequence. ITS sequence of C. ccutarum and C. gloeosporioides strains written with bold were
obtained from Thalhinhas ez al. (2006), Carolien et al. (2004) and Moriwaki et al. (2002) for reference. The numbers above the nodes rep-
resent bootstrap values of > 60% (out of 1,000 bootstrap replication).

¥ C acutatum 252 A2, A3d] XA} valued| A 2ol 7t AAA T, FFE9] clustering ITS 7|
B-tubulin F-5 F-Azte] A7 He) 7123 ABE(Fig. Sx9 I3

2P, AR d#5 el 2ABA7E 22 Y=Y bootstrap PDA ¥ %9} Benomyl Wiz 4 A4 ZA. DNA ITS
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- . KACC 40042 C. gloeosporioides
B tubulln KACC 40007 C. gloeosporioides
o KACC 40689 C. gloeosporioides

(465bp) KACC 40804 C. gloeosporioides

KACC 40805 C. glocosporiordes
KACC 40004 C. glocosporiordes
KACC 40691 C. gloeosporioides
o4 KACC 40700 C. acutatum A2
—1 KACC 40801 C. acutatum
C. acutatum PD85-694 AJ748632
C. acutatum PT201 AJ748615
KACC 40898 C. gloeosporioides
KACC 40848 C. gloeosporioides
KACC 40847 C. gloeosporioides
KACC 42089 C. gloeosporioides
ATCC 32097 C. gloeosporioides
CBS 797.72 C. acutatum i. pineum

KACC 41932 C. glocosporioides
CBS 490.92 C. gloeosporioides A3
CBS 293.67 C. acutatum
Lo QOUIALT 0] C acutatum CA473 AJ748628
CBS 786.86 C. acutatum
C. acutatum PT30 AJ292250  =——> Al
o C. acutatum CA287 AJ748630 ——> A5
C acutatum PT250 AJ748624 —> A6
99| C. acutatum PT231 AJ748619 | Ad
CBS 285.50 C. gloeosporioides
- CBS 114.14 C. gloeosporioides
C..coecodes ?9-‘ C. coceodes SET-U 5301 AY376576 I RG2
. CBS 150.33 C. gloeosporfoides
C. boninense 25 C. boninense STE-U 2998 AY376571 I RG5
KACC 40893 C. gloeosporioides
C. dematium sensu lato 99 C. truncatum STE-U 5294 AY376590 RG12
KACC 40041 C gloeosporiordes I

KACC 40699 C. gloeosporioides
Iran 227 C. gloeosporioides
96 | KACC 40892 C. gloeosporioides
_——-9& KACC 40961 G. cngulata
C. gloeosporioides C. gloeosporioides STE-U 4295 AY376580
CBS 272.51 C. gleseosporioides
92 KACC 40690 C. gloeosporiordes
KACC 40695 C. gloeosporioides
KACC 40897 C. gloeosporioides
KACC 40299 G. cingulata RG4
S KACC 40812 C. gloeosporioides
KACC 40692 C. gloeosporioides
KACC 40300 G. cingulata
KACC 40896 C. gloeosporioides
C. gloeosporioides STE-U 4454 AY376585
KACC 40694 C. gloeosporioides
KACC 40003 C. gloeosporioides
C. glveosporioides STE-U 4453 AY376586
b

CBS 111.14 C. glososporioides
. °1CBS 510.97 C. gloeosporioides
C. gloeosporioides &L———— KACC 40895 G. cingulata l RG6
- KACC 40693 C. gloeosporioides
0.0

Fig. 2. Phylogenetic tree of Colletotrichum gloeosporioides and C. acutatum strains held in KACC. The tree was constructed from
Neighbor-Joining analysis of B-tubulin partial sequence. -tubulin sequence of C. acutarum and C. gloeosporioides strains written with
bold were obtained from Thalhinhas et al. (2006), Carolien et al. (2004) and Moriwaki et al. (2002) for reference. The numbers above the
nodes represent bootstrap values of > 60% (out of 1,000 bootstrap replication).

o} B-mbulin FHAFS] FABAZFig 1, 2)oA € UZF 27-45(FF 38.1) mm AY4 3 THTable 1, Fig. 3).
acutatum & AEFHUE 19 FF= PDA WX AA 5 Aol C. gloeosporioides RG4%| AEHATW 18 4F =
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KACC 40961

KACC 40003

KACC 40895

wi otEhenomyl 0.“'5‘nl:{g/ml

Fig. 3. Growth of Colletotrichum gloeosporioides and C. acu-
tatum on PDA with or without Benomyl. A, strains of C.
gloeosporioides group (upper) and strains of C. acutatum group
(lower) on PDA. B, C. gloeosporioides (KACC 40812) (upper)
and C. acutatum (KACC 40804) (lower) on PDA with Benomyl.

ANA 17 #FE 55~69(FH T 59.5) mm AR Y CBS
510972 39 mm=zA oAl AAAS BHAYY C
gloeosporioides RG6 2 4= 48, 61 mm A3 Th

0.5, 2.0 mg/m/2] Benomyle] Z&H PDA uxjdM =
Fig. 1, 29 FA@A =N C acutatum L5 2&H Y
19 55 0.5 mg/miolA 1.3~2.3 cm, 2.0 mg/m/lA =
1.1~2.1 cm 7\}"40 W C. gloeosporioides “1&(RG4, 6)°ll
39 20 #F= 6 Tl 0.5 mg/milA 0.8~3.9 cm,
2.0 mg/mloﬂ}ﬂr: 0.9~2.4 cm A3 YHA] 14 #FE A
et 3

1]

A
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