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Abstract: To investigate physiological characteristics and genetic diversity of Rhizina undulata isolates distributed in
Korea, cultural characteristics and random amplified polymorphic DNA (RAPD) of 13 Rhizina undulata isolates from
Pinus densiflora and P. thunbergii stands were analyzed. There were no correlations between the host species of R.
undulata isolates and the mycelial growth of R. undulata isolates on culture media supplemented with water-soluble
extract from the two different host species, i.e., Pinus densiflora and P thunbergii. Genetic diversity of genomic
DNA from 13 R. undulata isolates was analyzed by RAPD using 12 random primers. There was no differentiation in
RAPD profiles among the isolates from Korea. But, there was some differentiation in RAPD profiles between Korean
isolates and Japanese isolates, with 88% homology by phylogenetic tree analysis.
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Table 1. The list of Rhizina undulata isolates used in this
study.

[solate code Host species Geographic origin
PDK - 1 Pinus densiflora Gosung, Gangwon
PDK -2 " "

PDK -3 " "

PDG -4 " Gangneung, Gangwon
PDS -5 " Samchuk, Gangwon
PDS-6 " "

PDW -7 " Uljin, Gyeongbuk
PDW - § " "

PDJ-9 " Iwate, Japan
PTT-1 P thunbergii Taean, Chungnam
PTT-2 ” "

PTT-3 " "

PTT-4 " ”
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3. Total DNAS| &=

#ALEF-E total DNAS] % Wizard Genomic
DNA Purification Kit(Promega Co.) ¥ Yoon 5(1991)2]
WS WY ste] AAISHGTH &, 25°C PDA sz oA oF
7A7F sigsted =8 50 mge] FAMAG A AAE H
7bsted w3 F, 20mM EDTA 290 ul 2 20 mg/ml
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13,000 rppmol|A] 2% =<t AR 3190} Kit 29 Nuclei
Lysis Solution 300 ul ¥ Protein Precipitation Solution
100 plE FHAel E3rete (°Coll A 58 FoF A )8 e
13,000 rpmel A 3%7F AR e]dtgdom,
isopropanol 300 ulE H7FsH £, 13,000 rpmell A 23274 €

A58t total DNAE HHAZ T Total DNAE 70%
ethanol 300 pl= A& § 13,000 rpmeliA] 2571 Q412 g
of ofste] 4 thd, Kit 52 DNA Rehydration
Solution 50 ploll &8t 65°CAA 1A17F Al & &l9e
™, Kit 59 RNase Solution 1.5 ul/50 plS A 7}3}e]
37°CA 1582 Mgt 5, 7 Aol ALg-3l3
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4. Polymerase Chain Reaction(PCR)

R. undulata G| 258 23 total DNAS t)AFo.
& % PCR reaction mixture®] ZA]& total DNA 2 pl,
Random primer 1 pl(5 pMole), Tag polymerase(Promega
Co.) 2.5 units, 25 mM MgCl, 2.5 ul, 10x Taq buffer 2.5 ul
(Promega Co.), 10mM dNTP 1wle] 3 25ulZ, PCR
BF-&-2 Minicycler(MJ Research)yZ A}8-31% 3, PCR
cycling®] 272 94°Co|A] 187} denaturationi?} 35°Col|A]
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Table 2. Nucleotide sequences of 10-mer primers used for
RAPD analysis.

Primer No.  5'-3'sequences  Primer No.  5'-3' sequences
OPB-01 GTTTCGCTCC OPB-11 GTAGACCCGT
03 CATCCCCCTG 13 TTCCCCCGCT
04  GGACTGGAGT 14 TCCGCTCTGG
05 TGCGCCCTTC 15 GGAGGGTGTT
06 TGCTCTGCCC 17 AGGGAACGAG
10 CTGCTGGGAC 20 GGACCCTTAC

1¥-7F annealing, 72°Coll A 147} extension® = 43 cycle
S ke A 55 ste.m, 24 denaturation 94°Col| A 3%
7 © extensionS 72°Co| A SE7F A A8
123 f?}?i, RAPD & Random primer= Operon 10-mer
Kit B(Operon Tech.) ZollA] 12558 AFHE-3131Th(Table 2).

PCR ZZ2+E2] H418 1.5% agarose gel(TBE buffer)
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& 22} SRl 5E-7F Al g e Gel Documentation
System(Bio-Rad)ol| /] AF:1#4 2 UPGAMA program -
% phylogenetic treeE 4 3F1tE. Markerv= 1 kb DNA
ladder(Promega Co.)& AH&-3}51
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Figure 1. Mycelial growth of Rhizina undulata isolates on
culture media supplemented with water-soluble extract from
Pinus densiflora (A) and P. thunbergii (B). * : Data represent
means of five replicates. Means with the same letter on the
bar are not significantly different according to Duncan’s
multiple range test at 5% level.
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Figure 2. Random amplified polymorphic DNA (RAPD) profiles of 13 R. undulata isolates generated from random primers
(Operon 10-mer Kit B, Operon Tech.) OPB-1(A), OPB-3(B), OPB-4(C), OPB-5(D), OPB-6(E), OPB-10(F), OPB-11(G), OPB-
13(H), OPB-14(I), OPB-15(J), OPB-17(K) and OPB-20(L). Lane M, 1 kb DNA ladder (Promega Co.); lane 1, PDK-1; lane 2,
PDK-2; lane 3, PDK-3; lane 4, PDG-4; lane 5, PDS-5; lane 6, PDS-6; lane 7, PDW-7; lane 8, PDW-8; lane 9, PTT-1; lane 10, PTT-
2; lane 11, PTT-3; lane 12, PTT-4; lane 13, PDJ-9.
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Figure 3. Phylogenetic ree derived from the RAPD orofie Fololl= v Al sk RAPD profile®] zFolE &21E 4= I3
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