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Based on rDNA-ITS Analysis
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ABSTRACT: To establish the phylogenetic relationships of Dictyophora spp., YDNA-ITS regions of 11 strains of
veiled lady mushroom collected from various countries were amplified and sequenced. It was observed that the
11 strains were divided into four groups based on PCR band patterns of each I'TS region cleaved by eight different
restriction enzymes in cleaved amplified polymorphic sequence analysis (CAPS). The phylogenic relationship of each
group by cleaved amplified polymorphic sequence (CAPS) analysis maiches well with previously reported mor-
phological phylogeny, such as 3 strains of D. indusiata, 4 strains of D. echinovolvaia, and a strain of Phallus rug-
ulosus. Sequence analysis using the cluster V methods showed more detail classification than CAPS analysis. The

58S region showed two point nucleotide hase exchanges from G to A

according to four groups, and four groups

were subdivided by sequence variation of ITS I and ITS TI regions. But sequence variation of Phallus rugulosus
was not showed in full ITS region, This study [urther delineates the taxonomic level at which ITS sequences, in
comparison to ribosomal gene sequence, are most wseful in systematics and other mushroom study.
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Table 1. List of Dicryophora species used in this study
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2] F4% 2|8lA PRA(potato bamboo sawdust agar;
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20 g, DW 1,000 ml) Wj=E o]&3le] 25°CollA 30U 4F
WiFslaL 4°Cell WtshE A ARGt

Genomic DNAS| 22| % rDNA ITS ¥%2f PCR
=

5+5& PMBi(potato malt extract broth; potato 200 g,
sugar 20 g, malt extract 7 g, peptone 1 g, KH,PO, 1g,
MgSO, 0.5 g, DW 1,000 ml) Wix]ell 3047 GXuYd F
A E A7 - FAAZRI S Graham(1994)2] w9l
we}l genomic DNAS 52&3le] PCR WH-4 53 DNA
2 Attt FAETe] DNA ITS 995 SE35H]
$#13ted White 5199001 2]8l B51E primer ITS 1(5-
TCCGTAGGTGAACCTGCGG-3)3 primer ITS 4(5-
TCCTCCGCTTATTGATATGC-3Y2 §4ddte] A28t}
PCR Wr3& 23] 25mM dNTP, 10 u2 10X buffer
(100 mM tris pH 9.0, 50 mM KCl, 10% triton X-100),
25 mM MgCl,, 100 pmol primer, 2.5 unit®] Tag DNA
polymerase(Promega Co., Madison, W.I., USA), 30ng
genomic DNAZ Et7¢} 87 E¢ste] F& 100 pe]
Hh-3-oll& dkE B PTC-100 TM(MJ Research Co., USA)
& ol&ste] PCR SE-S wdslgivh. PCR ¥H8 =4&
95°Cell 44F predenaturation $-, 95°Cel 1487} denatura-
tion, 58"Cell 1527} annealing, 72°Ce 227} polymeriza-
tions 353 WHE3|, 72°Cel A 83-7HE FA s

Hats o Het

PCR ZZc] ¥<l¥ DNA2| M-S AAE] $31
Eooke] 2dlell EigeEle 100% lEHEt 1/10

of aldalE W2 3M NaOAcS A7l —70°CalAl 1

Scientific name Isolate Source GeneBank acession No.
D. indusiata ASI 32001 Bosung, Korea AF 324172
D. indusiata AST 32003 China, Private"” AF 324157
D. indusiata ASI 32005 Damyang, Korea AF 324158
D. indusiata ASI 32006 Bosung, Korea AF 324159
D. indusiata AST 32011 ATCC 60890, US.A. AF 324160
D. indusiata [. lutea ASI 32009 Cheongyang, Korea AF 324173
D. duplicata ASI 32002 China, Private” AF 324164
D. indusiata AST 32007 China, Private” AF 324165
D. duplicata ASI 32008 China, Private” AF 324166
Dictvophora sp. ASI 32010 China, Privatc” AF 324167
Dicryophora sp. AST 32004 Gwangyang, Korea AF 324169
Phallus rugidosus ASI 25007 Gongjoon, Korea AF 324170

"Provided by Japancse.
*Collected by Kim Gwang-Po.
*ollected by Heng In-Pyo.
*Provided by Lee Guk-Joon.
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Fig. 1. PCR-RFLP patterns of tDNA ITS region of [Dictvophora species by several restriction enzymes. M: marker (1 kb ladder).

Lanc 1: D. indusiata ASI 32001, lanc

20 D, indusiara AS1 32003, lane 30 72 indusiota AS] 32005, lane 4: D indusicta

AS1 32006, lanc 3 D. echinovovata ASY 32002, lane 6: D echinovevata ASL 32007, lane 7: D. echinovovata AST 32008,
lane 8: D, indusiate f. lutea ASI 32009, lane 9 Phellus rugulosus AST 32004, lanc 100 Phallus rugulosus ASI 25007
Panel A: digestion with Accll, B: Col, C: Haelll, D: Hhal, B2 Hinfl, b2 Mspl, G Saul, H: Sau3AL
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Fig. 2. Continued.
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Fig. 2. Nucleotide alignment of rDNA ITS region from Dicrvophora species and Phalius rugulosus. Gene Bank accession number;
AST 32001 = AF 324172, ASI 32003 = AF 324157, ASI 32005 = AF 3241358, ASI 320060 = AF 324159, ASI 320110 =AF
3241060, ASI 32009 = AF 324173, ASI 32002 = AF 324164, ASI 32007 = AF 324165, ASI 32008 = AF 324166, ASI
32010 = AF 324167, ASL 32004 = AF 324169, AST 25007 = AF 324170, * 585 region of ARSI 32011 sirain - 249-402 bp.
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Fig. 3. Dendrogram based on nucleotide sequences of ITS
region from Dictyophora species.
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Table 2. Percent similarity of ITS sequences from Dictvophora species

% similarity of the ITS regions

Suain 32001 32002 32003 32004 32005 32006 32007 32008 32009 32010 32011 25007
32001

32002 589

32003 96.5 59.3

32004 58.0 558 57.2

32005 98.1 59.3 97.3 58.5

32006 99.1 61.8 95.6 58.5 97.2

32007 56.3 96.3 601 510 58.8 56.3

32008 57.7 952 59.8 574 594 578 98.8

32009 63.4 77.1 60.6 589 58.1 64.8 78.2 753

32010 62.1 98.9 63.1 572 61.9 61.8 96.4 95.4 77.3

32011 98.1 59.1 97.5 581 98.1 97.2 59.0 574 599 62.1

25007 57.9 56.6 37.6 98.2 57.6 576 57.0 572 515 57.0 58.3
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