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9] FHARSEHT(AG-1, AG-2-1, AG-22, AG-3, AG4, AG-,
AG-6, AG-7, AG-8, AG-B1, AG-9, AG-10)°] Hil=]o] 3lor
(3,18,19,22), ©15-& Hjkele] whE} AG-12 1A, IB 12]3L IC
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o ol FHEH (1), 98 £4(23), DNAEH (14004
T 2o AFYS BYen ol B3 AG e 4T 3
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74 o] Hexlon 1% RNA A sequence= HFO|F
o] TRt fAd 43 RS 34 2 Hede osfelet
FAHR] HhoZ ALEUTH4,8,15,16,17). BAIEH RS
0|23} R solani (RNA 221 BAe HEF3} AlSAYs}E 11
g1 Aehiye] we 7o R, solani] AGS: subgroup
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Rhizoctonia solani o-5-H| Y

B Agd AMg3 FFE =astd A THHsE gl
A Bopike el zbE Mg o) oy ZAqA HH £t &
ZE29 AM3ITHTable 1). R. solani TFE gallic acid AW
] Aol A wjoFslgem, el A A& R solaniS PDA
W dol) A4 A ujekstth. PDA BiA|olA 77 At
ZZ pDB(Potato Dextrose Broth)ij Aol cork borerE ©]8-3}
A28 3 25°CollA 1597 120rpm o2 Hea o aH3ict

Genomic DNA2| 22|

R. solani®] genomic DNAS FE&3}7] 9l3lA PDB HfjA}o]A
1597 Ak FAE ALRSHET) FEH o g FAE AES A
9] wjx] HE-L AASY] Yol DR 2-38] AHSt TAE
24 Az 52 Ax® TALE AA) AAE o83t wl
Hated AFE 50 ml wbedl] Fol —70°C YLl HAsPAA
A3 DNAS] 558 vhaEl AL 5 gol lysis buffer(50
mM Tris-HCl, pH 8.0; 50 mM EDTA, pH 8.0; 3% sodium
dodecyl sulfate; 1% 2-mercaptoethanol) 10 ml(W/V)< vy
68°C & FZol| A 1A17F B¢t vhg-A1Z] v 3,000 rpmol|A]
1087 44 283 & 459L 33t phenol/chloroform/
isoamylalchol(25:24:1)3 chloroform/isoamyl-alchol(24:1) A} #4-&
Aoz 134 XFd 3, 13,000 rpmoll A 1027 AL
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Table 1. Isolates of Rhizoctonia solani used in this study.

Isl(\)Ilste Isolates Sources
1 Rhizoctonia solani AG-? Zea mays L.
2 Rhizoctonia solani AG-? Oryza sativa L.
3 Rhizoctonia solani AG-? Oryza sativa L.
4 Rhizocronia solani AG-? Oryza sativa L.
5 Rhizoctonia solani AG-? Oryza sativa L.
6 Rhizoctonia solani AG-?  Solanum tuberosum L.
7 Rhizoctonia solani AG-? Lactuca sativa L.
8  Rhizoctonia solani AG-?  Capsicum annuum L.
9 Rhizoctonia solani AG-? Brassica oleracea var. captitata L.
10 Rhizoctonia solani AG-? Cucurbita spp.
11 Rhizoctonia solani AG-? unknown
12 Rhizoctonia solani AG-? Monochoria vaginalis var.

plantaginea
13 Rhizoctonia solani AG-? unknown
14 Rhizoctonia solani AG-? unknown
15 Rhizoctonia solani AG-1 unknown
16 Rhizoctonia solani AG-1 unknown

17 Rhizoctonia solani AG-1 Cyperus exaltatus var. iwasakii T.

(1A) Koyama(Sheath blight)

18  Rhizoctonia solani Codonopsis lanceolata (S. & Z.)
AG-1(IB) Trautv.

19 Rhizoctonia solani Brassica campestris ssp. pekinensis
AG-1(d0C) (Lour.) Olss.

20 Rhizoctonia solani unknown
AG-2-1

21 Rhizoctonia solani unknown
AG-2-2

22 Rhizoctonia solani unknown
AG-2-2(11IB)

23 Rhizoctonia solani Daucus carota var. sativa DC.
AG-2-2(1V) (Crown rot)

24 Rhizoctonia solani Solanum tuberoson L.
AG-3 (Black scurf, Stem canker)

25  Rhizoctonia solani unknown
AG-3

26  Rhizoctonia solani Raphanus sativus L.(Damping-off)
AG-4

27  Rhizoctonia solani unknown
AG-4

28  Rhizoctonia solani unknown
AG-5

29 Rhizoctonia solani Allium fistulosum L. (Damping-off)

stol 45N Fsech. 5] ) isopropancte
? o] BBt HaE dEde
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AFLPE ©|83} Rhizoctonia solani 559 BAAIESNY B4 41
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AFLP(Amplified Fragment Length Polymorphism)
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¥ DNAE Ev" 33 FF5 520 H 5 unit®) T4 DNA
ligase(Promega, USA)S} 0.5 uM2] EcoRI/Msel adaptors 37}3F
% 14°CellA] 12A17F ligation A|ZTHTable 2). Ligation® DNAE
108 Aoz FXsled pre-amplifications 3}7] 918 A EZ A}
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Pre-amplification adaptor®l] R.A< F7ixds 713
primers ©]83la] ASaAE Ak DNAZ EXRYY DNA
T FEA)ZITE PCR HHg-32212 3|4%E DNA 5 pol] Ixbuffer,
200 uM dNTP, 0.5 puM EcoRI-O/Msel-1 primer, 1 unit Tag
DNA polymerase(Dynazyme™)E #H7}6}4] Perkin-Elmer ther-
mal cycleroll 4] 94°C 30%, 60°C 14, 72°C 18-S [ cycle®Z
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Pre-amplification®] PCR AHE-& sou] do g 3)|A4ste] 231
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2 23%s B4t
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Table 2. Oligonucleotide adapters and primers used for AFLP analysis.
EcoRI-adaptorY CTCGTAGACTGCGTACC

CATCTGACGCATGGTTAA
MseI-adaptor"/ GACGATGAGTCCTGAG
TACTCAGGACTCAT
AFLP primer”
EcoRI+0: GACTGCGTACCAATTC Msel+0: GATGAGTCCTGAGTAA
EcoRI+2 Msel+3
El GACTGCGTACCAATTC+AT M1 GATGAGTCCTGAGTAA+CAG
E2 GACTGCGTACCAATfC+AC M2 GATGAGTCCTGAGTAA+CAC
E3 GACTGCGTACCAATTC+TA M3 GATGAGTCCTGAGTAA+CTA
E4 GACTGCGTACCAATTC+TG M4 GATGAGTCCTGAGTAA+CTT

Primer combinations analyzed in this experiment
EI/M1 EI/M2 EI/M3
E2/M1 E2M2 E2/M3
E4/M2 E4/M2 EA/M3

¥rcoR1 and Msel adaptors were ligates onto the ends of restriction fragments of template genomic DNAs.
YEcoRI+0 and Msel+0 primers were used in the preamplification of template DNA.
The AFLP fingerprint was generated using pairs EcoRI+2 and Msel+3 primers.
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Fig. 1. AFLP profiles with Rhizoctonia solani using primer combina- Fig. 2. AFLP profiles with Rhizoctonia solani using primer combina-
tion E1/M1. tion E4/M3.
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Fig. 3. UPGMA dendrogram among the twenty-nine R. solani isolates based on the bands on 6% acrylamide gel in AFLP analysis.

2 FFee 73] fA=(similarity coefficientyt T2
FH o= Aikel.

F=2N,.,/(N,+Ny)

F: Similarity coefficient.

Ny : The number of PCR products shared by isolates X and Y
Ny+N, : Total number of PCR products in isolates X and Y,

respectively.

Dendrograme #]¢] fALE &8 ©HE UPGMA(Unweighted
Paired Group Methods with Arithmetic Average)H.S.2 213313
o™ FAES} dendrogram®] 242 NTSYS-pc program Ver.
1.70& o]-8-3t%rh24).

dn 9 DE

R. solani genomic DNA2] AFLP #4318 #13)A 9709] primer
Z3H(Table 2)= (EI/MI1, E/M2, EI/M3, E2/MI1, E2/M2, E2/
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ABSTRACT : Molecular Systematics of Rhizoctonia solani Isolates from Various Crops with AFLP

Hea Sun Choi', Kyoung Su Kim, Hee Jong Kim, and Youn Su Lee* (Division of Applied
Plant Sciences, Kangwon National University, Chuncheon, 'Department of Biology, Incheon
University)

Rhizoctonia solani Kuhn{Thanatephorus cucumeris (Frank) Donk]is a destrutive soil-borne plant pathogen
affecting many agricultural crops worldwide. R. solani is divided into anastomosis groups based on the ability
of the hyphae to fuse, and into subgroups based on morphological, physiological characteristics. AG clas-
sifications are convenient and useful in identifying primary causal agents of Rhizoctonia diseases, although
the mechanism of anastomosis is not fully understood. Beacause of the difficulties, we sought to develop a
more direct method for genetic identification and charaterization of R. solani. Twenty nine isolates of R.
solani were used for the analysis of genetic relationships among themselves and for rapid anastomosis group-
ing with AFLP method. All isolates studied were divided into five groups. Isolate 6 was included in AG-3
with 67% genetic similarity. When isolates 3 was compared with 13 and 10 each, they showed more than
84% and 83% similarity, respectively. Isolates 3, 4, 5, 13, and 16 were included in AG-1 with 83% genetic
similarity. Isolates 1, 7, and 8 were included in AG-1(IB).



