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Specific Detection of Root Rot Pathogen, Cylindrocarpon destructans,
Using Nested PCR from Ginseng Seedlings
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Cylindrocarpon destructans is a soil-borne plant pathogenic fungus causing root rot on ginseng and trees.
Rapid and exact detection of this pathogen was practiced on ginseng seedlings by nested PCR using species-
specific primer set. The second round of PCR amplification by Dest 1 and Dest 4 primer set formed 400 bp of
species-specific fragment of C. destructans from the product of first round of amplification by ITS 1 and ITS 4
primer set. In the PCR sensitivity test based on DNA density, nested PCR detected to the limit of one fg and it
meant the nested PCR could detect up to a few spores of C. destructans. Also, nested PCR made it possible to
detect the pathogen from ginseng seedlings infected by replantation on artificial infested soil. Our nested PCR
results using species-specific primer set could be utilized for diagnosis of root rot disease in ginseng cultiva-

tion.
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Table 1. List of plant pathogenic fungi used in this study

Isolates Species Source  Geographic origin
CDGS 401-5  Cylindrocarpon Ginseng  Kumsan, Chungnam
destructans
CDG404-2  C. destructans Ginseng  Jinjam, Daejeon
CDG411-5  C. destructans Ginseng  Jinjam, Daejeon
CDGLA04-3  C. destructans Ginseng  Yuseong, Daejeon
CDGL 402-2 C. destructans Ginseng  Yuseong, Dagjeon

CDGLS 401-6 C. destructans
Umseong 1-A C. destructans

Ginseng  Yuseong, Daejeon

Ginseng  Umseong, Chungbuk
Umseong, Chungbuk
Umseong, Chungbuk
Umseong, Chungbuk
Umseong, Chungbuk

Umseong, Chungbuk

Umseong 1-C C. destructans
C. destructans
Umseong 3-A C. destructans
Umseong 3-B C. destructans
Umseong 3-C C. destructans

Ginseng
Umseong 2 Ginseng
Ginseng
Ginseng
Ginseng

- Alternaria panax Ginseng  Jinjam, Daejeon
A. panax Ginseng  Jinjam, Dagjeon
BCT 100 Botrytis cinerea Tomato  Buyeo, Chungnam
BCJ 411 B. cinerea Tomato  Buyeo, Chungnam
FSG 501 Fusarium solani Ginseng  Andong, Kyungbuk
FSG 602 F. solani Ginseng  Andong, Kyungbuk
- Rhizoctonia solani  Ginseng  Kumsan, Chungnam
- R. solani Ginseng  Kumsan, Chungnam
- Colletotrichum gloeos Ginseng  Jinjam, Daejeon
porioides
- C. gloeosporicides  Ginseng  Jinjam, Daejeon
Fcu 434 Fusarium oxysporum Cucumber Buyeo, Chungnam
f. sp. cucumerinum
Fcu 436 . oxysporum f.sp.  Cucumber Buyeo, Chungnam
cucumerinum
- Phytophthora Ginseng  Kumsan, Chungnam
cactorum
- P. cactorum Ginseng  Kumsan, Chungnam
- Pythium ultimum Ginseng  Jinjam, Dagjeon
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12} PCR2 ITS 134} ITS 4 primer set2 ©]-&3F9 1, 2
A= U] G7IME2RE AUE Dest 13 Dest 4 primer
& °l&3q AFF3= nested PCR 71H & A3

ITS 9499 FZ. 13} PCRo| 23 ITS F9) 5=
2 ITS 13} ITS 4 primer set2 o]-&-3}o] 233190 th PCR
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Two-step nested PCR. Two-step nested PCROl AF&
¥ Dest 13 Dest 4 primers 3 5|3 primer® C

Table 2. List of primers used for nested PCR amplification of
Cylindrocarpon destuctans

. . Size of PCR
Primer Primer sequence product (bp)
ITS-1 5~TCCGTAGGTGAACCTGCGG-3’ 600

ITS-4 5’-TCCTCCGCTTATTGATATGC-3’
Dest-1 5*-TTGITGCCTCGGCGGTGCCTG-3’
Dest-4 5’-GGTTTAACGGCGTGGCCGCGCTGIT-3

399~400
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Fig. 1. Observations of Cylindrocarpon destructans. A: Growth on PDA for 3 weeks, B: Micro- and macroconidia observation under the

microscope (x400), C~D: chlamydospores (C; x100, D; x400).
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Cylindrocarpon destructans$t 179 ¥& do7l+s
Alternaria panax, Botrytis cinerea, Fusarium solani,
Rhizoctonia solani, Colletotrichum gloeosporioides, Phy-
tophthora cactorum, Pythium ultimum 2 E HAd<
Fusarium oxysporum f. sp. fragariae®] T3} nested PCR
9] & Bol4L AASNUT. 4 HAHFY #FEENH
genomic DNAE #&¢ ¥ °F 1ng2 F st 12 PCR
3 nested PCRE F83t33-& v, 13} PCRAIM= 2E B

Fig. 2. Symptoms of the root rot caused be C};liﬁd}ocarpbh destructans on one year old ginsengs (Panivé ginseng C. A. Meyer).
The ginseng seedlings were harvested on every week after replanting in infested soil.
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Fig. 3. Specificity test of Nested PCR for Cylindrocarpon
destructans. Lane 1~12: C. destructans (CDGS 401-5, CDG 404-
2, CDG 411-5, CDGL 404-3, CDGL 402-2, CDGLS 401-6,
Umsung 1-A, Umsung 1-C, Umsung 2, Umsung 3-A, Umsung
3-B, Umsung 3-C), 13~14: Alternaria panax, 15~16: Botrytis
cinerea, 17~18: Fusarium solani, 19~20: Rhizoctonia solani,
21~22:  Colletotrichum  gloeosporioides, 23~24: Fusarium
oxysporum f. sp. fragariae, 25~26: Phytophthora cactorum, 27:
Pythium ultimum n.c.: PCR mixture without template DNA.

Yol A M=E A3t (data not shown) nested PCR
NME C destructans®] TS <F 400 bp =
MEsE GAHEJenR 0 F FolAE AT + UM
t}. o] Hamelin $(1996)9] nested PCR 7S ©]-8-3)
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o} #Ed A3yt AANHA UL ERE E AHS DNA
gl w2 A& FAES AABILA AGHAT HA,
PDB Hj=]olA] 25°CE 2527+ vet Umseong 1-A 5
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aled ITS 13} ITS 4 primer®2 533 $ 1.2% agarose gel
o 47195392 Wl 600 bp =EZAHES 100 fgoll A7t
2 94 4 AT Southern hybridizations A 3t &
ol < 1 fgrhA] S0l FAHIh o9k 3Ho] PCR
g PetelS mro) 2 SEHE-S hybridizationd} S
wo] st oF 10080 7HE o) F71RS € o ATk

% Dest 13} Dest 4 primerZ nested PCRE A A g
HAE 400 bp] FFAES 17 48 5 U2,
O ZENES 400 bpel C destructans 50174 GRS
probeZ &}4] southern hybridizationd}%1-& ™ nested PCR
3} vlwste o RsiA A= skt

o el Bold A& 53

Fig. 4. PCR sensitivity test for C. destructans DNAs. A: 600 bp
products of first round PCR by ITS 1 and ITS 4. B: 400 bp
products of second round PCR using Dest 1 and Dest 4 from the
first round. Both A and B were hybridized with specific fragments
by Dest 1 and 4 as probe, respectively. M: 100 bp ladder, lane
1: 5 ng, 2: 1 ng, 3: 100 pg, 4: 10 pg, 5: 1 pg, 6: 100 fg, 7: 10 fg, &:
1 fg, 9: 0.1 fg, n. ¢.: PCR mixture without template DNA.

o] A= nested PCRY ZH=7F A A DNA & Eo
Z F e WE o)y fEd o Wi dEe
93 Southern hybridization®] B 43A] Feg BAFIL
vk =3, 12 PCR TE4HE 9 hybridizationZt nested
PCR ¥ I hybridization 2347} Y8 BoFE 1 fg
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Eol# primerg NE3 B =REAAM FFHLE
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H(Faggian 5, 1999; Ippolito &, 2002).

B Ao AEE DNA FEHE ol§st9 C
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238 9S i oF 50 fgoldts X 7F USkth(data not
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g A9 dESE e € F JTHBruns T, 1991).
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13} PCR# nested PCRS 73l Th, agarose gel %171
IEL Fo USRS W, ¥F 27" BAHTH 454
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Fig. 5. Detection of Cylindrocarpon destructans from ginseng
seedlings. A: The products of first round amplification by ITS 1,
4. B: 400 bp products of second round PCR using Dest 1 and 4
from the first round. M: 100 bp ladder, lane 1~4: ginsengs grown
for one week after replanting in infested soil, 5~8: ginsengs grown
for two weeks after replanting in infested soil, 9~12: ginsengs
grown for three weeks after replanting in infested soil, 13~16:
ginsengs grown for four weeks after replanting in infested soil,
17~20: not inoculated ginseng, n.c.: PCR mixture without tem-
plate DNA.
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