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ABSTRACT: The specific DNA band appeared in PCR-RAPD analysis using OPO-2 primer was a very impor-
tant for the researching Korean pine-mushrooms, Tricholoma matsutake. This DNA band, sequenced to be the 770
base pairs, existed as only a single copy in the whole genomic DNA's of Korean pine-mushrooms. However, this
band was not presenting from the PCR-RAPD bands of other ectomycorrhyzal fungi reacted with the OPO-2
primer or the dot blots. Also, this DNA sequence was not matched with those of the other genes known by NCBI
and had low homology together with sequence of other proteins compared. Those results suggested that the spec-
ific DNA band can be used as probe for identification of 7. matsutake and might be related to the informations
rather than the gene for the proteins with analysis of protein sequence translated from the DNA sequence.
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Table 1. List of mushrooms and its isolates used in this study

21

ID Isolates marked Localities' Remarks Collector

1 A (Basidiocarps) Hong Chon Tricholoma matsutake F.R TP

2 B (Basidiocarps) China Tricholoma matsutake F.R.I

3 D (Basidiocarps) Wool Jin Tricholoma matsutake F.R I

4 E (Basidiocarps) Young Duck Tricholoma matsutake F.R.I

5 F (Basidiocarps) Go Sung Tricholoma matsutake F.R I

6 G (Basidiocarps) Yang Yang Tricholoma matsutake F.R.I

7 H (Basidiocarps) Ye Chon Tricholoma matsutake F.R.I

8 I (Basidiocarps) Chong Do Tricholoma matsutake FRI

9 L (Basidiocarps) Phal Gon Mt. Tricholoma matsutake Sang-Sun, Lee
10 K (Basidiocarps) Chong Do Tricholoma matsutake Sang-Sun, Lee
11 O (Basidiocarps) Ye Chon Tricholoma matsutake Sang-Sun, Lee
12 Agaricus bisporus edible mushroom Markets

13 Flammulina velutipes edible mushroom Markets

14 Pleurotus ostreatus edible mushroom Markets

15 Lentinus edodes edible mushroom Markets

16 Lepista nuda Jo Ryong Mt. Purple edible mushroom Sang-Sun, Lee
17 Boletus edulis Boletus sp. Sang-Sun, Lee
18 Russula emetica Sok Ri Mt. Ectomycorrhizae Sang-Sun, Lee
19 Russula aurata Sok Ri Mt. Ectomycorrhizae Sang-Sun, Lee
20 Boletus edulis Jo Ryong Mt. Ectomycorrhizae Sang-Sun, Lee
21 Russula foetnes Hong Chon Ectomycorrhizae Sang-Sun, Lee
22 Amanita vaginata Ji Ri Mt. Ectomycorrhizae Sang-Sun, Lee
23 Amanita pantherina Hong Chon Ectomycorrhizae Sang-Sun, Lee
24 Amanita subjunquillea Hong Chon Ectomycorrhizae Sang-Sun, Lee
25 Pholiota squarrosa Sok Ri Mt. Wood rot fungi Sang-Sun, Lee
26 Suillus bovinus Hong Chon Ectomycorrhizae Sang-Sun, Lee
27 Russula rosacea Ji Ri Mt. Ectomycorrhizae Sang-Sun, Lee
28 Trametes suaveolens Jo Ryong Mt. Wood rot fungi Sang-Sun, Lee
29 Armillariella tabescens Pathogenic fungi FR.IL

30 Armillariella sp. Pathogenic fungi F.R I

31 C (Basidiocarps) Sam Cheok Tricholoma matsutake F.RI

46 unknown fungi Nam won Rhizopogon species(?) F.RI

'Localities indicated the forestry areas near the city in Korea.
The Basidiocarps or Mycelia stored at Lab. of soil microbiology in Korea Forestry Research Institute. The mycelia were directly isolated from

the basidiocarps (the 1 to 17 marked) by a selective agars and applied to confirmations by the probe made in this work.
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Eoln, 71s3bd A A ol|4] genomic DNAE Z&3}g]c).
w3, Beol e, AGE FolBe o g
- 2] =](GS; Ginterova and Janotkova, 1975)% £3}o]
TALE E213hd i (Lee, 1991) $o] AR A= W] B
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5 Z=Z&3}9vi(lee and Sung, 1997). Taq polymerase2}
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7413t OPO kit(ten-mer)E ©]-8-3}l9ich(Lee and Sung,
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WHo g FolE #Hl3lgich o)u, PCR §hEol4] viehd
bands & ZA AFE Fel| NaCl £ 400 puls Y3 50°Cel]
5%7F 435193}, 22}% DNA band& Yubd o2 ALg-s}
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Fig. 1. Polymorphism of the PCR-RAPD of the genomic DNA's
of the various ectomycorrhizal fungi reacted with the
OPO-2 primer. 1. Marker, 2. B (Basidiocarps) China, 3.
E (Basidiocarps), Young Duck, 4. Russula aurata, S.
Boletus edulis, 6. Russula foetnes, 7. Amanita vaginata, 8.
Russula emetica, 9. Amanita pantherina, 10. Amanita
subjunquillea, 11. Pholiota squarrosa, 12. Suillus bo-
vinus, 13. Russula rosacea, 14. Trametes suaveolens, 15.
Armillariella tabescens, 16. Armillariella sp.

ern blot¥} dot blot+= ECL(Enchanced Chemiluminescense)
directed nucleic acid labelling system(Amersham, USA)S-
o]8-5}e] Fzsled h(Bothwell 5, 1990; Kazan -5, 1993).
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Fig. 2. Polymorphism of the PCR-RAPD of the genomic DNA's of 7. matstake (A) and various cultivated fungi (B) reacted with the
OPO-2 primer. The right figures indicated the results of Southern hybrization with 0.75 kbp DNA bands: The upper marked:
Lane M, DNA sizes marked, 1-17 the basidiocarps of T. matstake. The bottoms marked: Lane M, DNA size marked: 1-11 T. mat-
sutake, 12, Agaricus bisporus, 13, Flammulina, 14 Pleurotus sp. 15 Lentinus edodes, 16 Lepista nuda, and 17 Boletus sp.
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AAQl 3341998 9Y), F8 FAl 2FAH1995, 6, 712
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o] B4 DNAo|A] whe-s1ed e}, 0.75 kbp bande] oja}
A= $0] genomic DNA%RF ¥k3-5l31 o} 712 gladch
(Fig. 2). &3}, dot blote A= w53t Ay} gal= i}
(Fig. 3(A), (B)). o]=|3t Alg Axe E3) 40| genomic
DNA®ITE So]d o2 ul-esli band2 s}, %ol
genomic DNAd]|A] o]21gt B3 vl st & slut glrte
shefeo] Silel, A% st Aelsle Yl Fig
3(0), (D). +41, ¥°] genomic DNAE o1zl A|ga A

A a b cde f g h B

(restriction enzymes)Z x]2]ale] of] Jlo AHE d& F,
southern blotE 3}irl. 2 23, 3719 DNA A3 of4
southern blote] ot 712 Mo}l g copy =7} AUE
Aow viehgrt. vt OM N9 AgE Al 27 Fo]
genomic DNA¢]| H3EF AHEL B A ] #Hsks}A v}
EhiA) edghet.

HoIMg
225 750 bpe] So]A ]l band7} @74 dell4 770 bp
o} @712 FAEgich o] 52 (Fmto]Safolelia] Ajwbs}

-

5'-ACBTAGCGTCETGCCAGCCCAAAAGTCTTCCTTCARTTITGCGTACATCAGGAATGGTGGTTGCATGA
CTTTGCTGGACACTTCACCAAGGCTTGTTCAAACAGATCGCGAGCTCGTTCTAGTTTCGAGCCGCCEACE
BAGTCCAGTCCAGCACAACACCCAATAGAAGGAAGGECAAACGCAARACATACGTAGAGCGTGACAAATT
TCBACAAGTACAGATTTCAAAGGGACAGAGGCATGTGAACAGTTCAACCACGT TCAGAGACCCGATGATG
AGTGGECCACAGCGATETGAGCGTGCGEAAATCGTTACATGCCTIGAAATTACCTCGARATACTIGTTTG
TTGTAAGAAGGCGGAATGATTTGCGCGTTIGCTATCCGCAATTCCGAATACACGGTTTGCGTAGTCTCAA
CCGATCCTATAGACTTCTCAAATCGACATAGATACGACCCGATAAGTTTCCCOTCAATIGACGCAGETTC
AGBTGCTGCTTTAGAGECTTCAGCETCCGTTGCCGCAGATGATATTGTATGCGTCCCTCCGCCAACGTCT
AGTCCATCTATCCAGTGCCCARGAAGGTGATACGASCTTICTTTIGECTIGARTGEACAGETTGTAAACA
GGCECGAAAGACTACGGACCCTGACGGACCCCGTTATGTGTGTAGCATGGCGTAAAGCGCGARACAGCEG
GAACBTGCTTGAGTATTTATTT TATGCCGCAAATCCGAAACCTCGTGGTAAAGGCGTGTACGATGGTTTC
TTETTICTIGTITCCTCCCCTCATGGACGCTACGT - 3

.

Fig. 4. The DNA sequences of the 750 bp band made from the
reactions of PCR-RAPD with the OPO-2 primer. The ten
letters underlined at both ends are the sequences of the
primer OPO-2.
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Fig. 3. Dot blot of various genomic DNA's hybridized with the 750 bps and 1.5 kbps manipulated by the Primer OPO-2 and PCR-
RAPD (A, B). The lanes indicated the concentrations of T. matsutake: a 150 ng, b 100 ng, ¢ 75 ng, d 35 ng, ¢ 20 ng, f 10 ng, g
2 ng, and h 1 ng of genomic DNA's. The columns marked: 1, 2, 4; T. matsutake, 12 Agaricus bisporus, 14 Pleurotus sp., and 46
unknown species of Rhizopogen sp collected from NamWon. Southern blots of the whole genomic DNA of T. matsutake digested
with the restriction enzymes (C, D); The 2,200 ng of genomic DNA (lane 1) digested with EcoR1I (1), The 2,200 ng with Sall (2),
2000 ng with Psd (3), 2000 ng with HindIII (4), 2000 ng with Bamlll (5), 2000 ng with EcoRI (6) and 1000 ng with EcoRI (7),

respectively; The digestions (C) and Southern hybrizations (D).



A7IM g B4

kitg o]-8stef Mgl o, o Ave

Fig. 49} 7t} o}7)A ARS-E primer OPO-22] G714 o]
it o] oo glermz $e)7} 243 750 bpe] DNA

AR o2 A=F¢d}(Fig. 4). o]3 AL 5537 3—5%

THE KOREAN JOURNAL OF MYCOLOGY, 27(1), 1999

2 o] 8-3lo] t}E DNA sequence®} proteinol] W+ -4}
o FAsto] EALSISICH(Fig. 5). 2 A, & 19~23 bpse] 4
7} wte] b delAl fARke} 5-U3 Ao vepgdct
oL olF L A7IMHE AHgAdel A3] A et

o] oftgke] ol drixdate dx st} 0] 5-& NCBI el o121 gr|Add] tigt shialo) 3t 2AlE F A
QUERY
0 125 250 375 500 625 750
gzr;]e(zd Organisms Sequences Numbers Expectives
g’é‘;’g&?%‘” Caenorhabditis elegans 764 gtticttgitictigitic 782 ;3575"1355 19 (100 %)

gblAF047661

l CELM70 Caenor}}abdltls elegans

A.tﬁéliéna
mitochondrial
part B

emb|Y08502|

MIATGENB genome,

emblZ796961C
EF54F3

Caenorhabditis
! id F54F3

Lymphocystis  disease 712
virus 1 7

gblL63545|CY
SCG

g

Fig. 5. The DNA sequences matched with the blast researchings by NCBIL
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Color Key for Alignment Scores
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gil1684909
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Human herpesvirus 3

splP09259IVG  GLYCOPROTEIN E
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402 (793377) Ciaerlorhabdms
F13A73 elegans
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-
& e e /ca
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it e

21741 (51%)

23/42 (54%)

Fig. 6. The translations of DNA sequences.
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