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Analysis of rDNA ITS Region from Trametes spp. in Kangwon Province, Korea
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ABSTRACT: Nineteen strains of Trametes species were collected from the area of Kangwon Province, Korea, They
have a variety of color bands and line-up markings on fruit bodies. Most strains were categorized into four types
based on color bands, that is, dark brown, light brown, dark gray and light gray. They also have line-up marking
shapes from sparse to compact on fruit bodies. In this study, we tried to investigate the relationship between the
genetic variation and morphological appearance of these species using the nuclear ribosomal ITS1-5.8S-1TS2 region
sequence, we used nineteen strains collected in nature and four species of five standard strains (7. versicolor
KCTC16781, KCTC26203, T villosa KCTC06866, 7. saaveolens KCTC26205 and T, hirusta KCTC26200). The data
of ITS sequences indicated that nineteen strains of T versicolor have the difference of 1-6 base pairs, comparing
with standard strains of T versicolor KCTC16781, and KCTC26203. Phylogenetic analysis of the Tramefes species

showed that they grouped into a wide range of single clade. Standard strains except T versicolor KCTC16781 and
KCTC26203, formed separated subgroup.
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Trametes versicolor(L.) Lioyd(Coriolus versicolor{L.) gk oldel Aoz wdwx glut o] it g8y a4
Quelye BFACE SRR (Basidiomycota), HAbat7t tlersl HElE AV gled Azl debg gk,
(Basidiomycetes), 73] 3 AlE(Poiyporales), -FH 4} A F A A3 Fof HAE HI 9oy, FrE ¥
oAl FH{Polyporaceae)®ll &3 =AAF-ZF(Paul, 1981) A1) BT Bejoly £F58) dieso] e s HE
o ;rlgﬂi*“ T pA@Essez dud goked, /1 BEEE A 88 T oversicolors ol o2
1994). £ F& SA¢] FAE] WAESE 2o 7| g TZ S (Trametes)™ B S (Coriolus) 05 E5&
PAdiol Hxg izl hAe4e 2(Tsukagoshi, 1974),  Ho] WHEII sigh o= F f?{‘ o} ¢ F 5] HARR
Htoll= wWUE 7 versicolore] AR RERE vhd o Yol s we) A, wobieln), Aakela] 2 A
AE FE3l] oF A W AEige] AEgel o] &sty Sado] fabel] WLz _"]’E}E]q Donk(1971y= Wi
AUTHe] F, 1992). EFE & Fo wrlaF FelA Bae] EHAES H]it’ A e, ¥} whabrle] mATER,
AHEa fond g 39 B8 Ee 245 (lignin peroxidase, sterile elements 52 &40 Wl 2302 RIS,
manganese peroxidase % laccase)S 7HAY 9o} ¥alg  Donke] EFAAT @A @ wRbd 25 S
7h Eds] B AT = W R dFl S8lch(Vares and A el gk Alay EFAA o) sgl el
Hatakka, 1997; Collins et af., 1999; Tuomela ef al., 1999). W 2 A EH Clavariaceae), 22PH A Corticiaceae),

T versicolore= 7FAHL AP FE e o7 24w A 7H{Hydnaceae), 737 ¥ 4 2HPolyporaceae)
7EA] edete] Fejat Folalol, B, fiidige] dal 8 ZErEH| Al (Stereaceae)el] Hob= EE HE2 BE W
¥ 80 T oversicolors] E4& A Z 1-5cm, 74 1-2 24 olygo] AlAlxa 212 ™(Ryvarden, 1991; Parmasto,
mm o[ Z gt FHe| T, 7he 7hedn S g2 Ja) 1995), B3] Ryvarden(1991y2- T3] nj4lael) &35 U
Y olHe AR 0.1-02mm B2 22 Aol vt 117 F(Coriclopsis, Cryptoporus, Daedaleopsis, Datronia,
gale] g o o @Rz aly #44HEY, A= Pycnoporus, Trametes 28T Trichaptum)y2 A2 AL

HE, non-amyloid, TASA ] AP F.o] =S ujet
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& Coriolusol T T3] Wi &ale &
Fveg A AEF) st FYEe] o] Fo|A L gle
9(Ko and Jung, 1999), & £AHIESE WL o8
T M2E EFTH APt BAEY wReA s g
o] Fo]#]22 2t}(Johnson, 1997; Ko and Jung, 1999;
Kim and Jung, 2000).

B dredde Ads el AF7, dEE SdA
AAE FEHACE JdE 1959 FRES A4 §3
o w2} 48] reg PRI, I T versicolor f8T
= Yo E If UEE Hodte] M walr] 2 gat
xAe] BAE 2ARKEY. e EeE 1Y fdAe
& (Korean Collection for Type Cultures; KCTC)O.ZH-H
U4 B8 FFEIT Trametess 45-5735F% GenBank
(http://www.nchi.nlm.nih.gov/Genbank/)e] 525 o] 9l
T 4o H A F(Polyporaceae)dll &3 E3E2] rDNA
o] ITS13 ITS2 A7IM LS vlasts z Ay #5585 5
dalar, 7148 AEE o] 83l Trametess WollA| £
7 §AWAE 2B B9 $48 252 daes
Ao QA {Ee] e BREH DNAY TS €714
E U slolg} At {52 Felekr ) skt

= 3

Tabile 1. List of Trametes spp. used in this study

No. Species Color Strains
1 Trametes versicolor dark brown KNO515
2 Trametes versicolor dark brown KNO502
3 Trametes versicolor dark brown KN9505
4 Trametes versicolor dark brown KNG543
5 Trametes versicolor datk brown KN9506
6 Trametes versicolor dark brown KN9508
7 Trametes versicolor dark brown KN9509
8 Trametes versicolor dark brown KN9524
9 Trametes versicolor light brown  KN9325
10 Trametes versicolor light brown  KN9526
11 Trametes versicolor dark gray KN9507
12 Trametes versicolor  dark gray KN93522
13 Trametes versicolor dark gray KN®523
14 Trametes versicolor light gray KN9503
15 Trametes versicolor light gray KN9514
16 Trametes versicolor light gray KN9520
17 Trametes sp. KRI1IW
18 Trametes versicolor KR22W
19 Trametes versicolor KR63W
20 Trametes villosa KCTC06866
21 Trametes versicolor KCTC16781
22 Trametes hirusta KCTC26200
23 Trametes versicolor KCTC26203
24 Trametes suaveolens KCTC26208

BEE 16T (KNE T FAH 2 229 33857 (KRT
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o ulgl 471 BER-Z(Table )02 FEIFED. l6eas
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dEE TE o, 200082 FR-dv A 7508 %
SHEm g ol g3l BAEAS} FA), @A 9] HelE
535 sy AR REE HEFEKRETE
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AN 22 W ufef
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oftfo] Wy wapatule] FARA|S} A EAAE HI HY)
Al Aol A BlAlEkAl EAlst T AR R 400 mgd
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of G AloldE F 65°CelA 1X7F whg-Ealch, vhg F
400 4#2] phenol : chloroform : iscamylaleohol(25 : 24 : 1Y
A7kebd Aol F H2oA 3087 FAFE F 12,000
pmoE 1087 94 Bt A5AT Hale] A
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Fig. 1. Location of primers used for the amplification and
sequencing of ITS region in rDNA of the Trametes
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ZFey 10%9 54% =A Frlele] oslA Aol & e
4°CelM 3027 vg-8t ¥ 4°C, 12,000 rpme 2 587 9
A Zejgtd A5AE AASE A-E DNAT Fsisich
AR DNAYY 500 2] 70% ethanots 718 & 59 =
7Ao=2 Y44 Felsle] 23] AHF T ARdal 527 A
8§ B 33} FF 5o Yslgcl

SEELAHUS(PCR)
F25 943 DNAZRE DNAS ITS1H ITS2 9

S £Z37] Yk AR primers White e al(1990)0]
BEX 7% ribosomal DNAGSE 2317 9l A=
2} universal primet2*], ITS5(forward)®t [TS4(reverse)
sets ©-8-8hd FTHEAAANNZ N AR FRHEL
A ke 27 0.2 ml PCR tubedl] Taq DNA S84
25U, dNTP 250 #4M, €43 DNA 50ng, primer Z+
20 pmole, KCI 40 mM, MgCl, 1.5 mMe] SA 50 p¢]
10 mM Tris-HCl{pH 2.0)2 =33 v} 96°ColA] 303
7} denaturation, 55°CelA 30327} annealing, 72°CellA 1

Fig. 2. Morphological appearance of fruitbodies from Trametes species collected in nature. A: KN9515, B: KN9502, C: KN9505,
D KN9543, E: KN9506, F: KN9508, G: KN9509, H: KNO324, T BENGS25, 11 KNO526, K. KNOS07, L: KNGS22, M:
KN9503, N: KN9514, O: KN9520.
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H-7F extension £0.2 35 cycleS A EGoT, ZExF
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Fig. 3. Microscopic features of Tramefes species. A: Tube
pores in surface view, B: Longitudinal section view
with basidia and basidiospores, C: Released spores, D:
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Hyphae in longitudinal section. Scale bars : A=0.25

mm, B~C =10 zm.
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Fig. 4. Amplification products from twenty-four strains of
total genomic DNA with ITS4 and ITS5 primer pairs
in the genus Trametes. PCR products were elec-
trophoresed in a 1.8% agarose gel and stained with
ethidium bromide. Lanes M : 100 bp DNA ladder,
Lanes 1-24 : strain No. of Table 1.
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Fig. 5. Alignment and comparison of the ITS1 region sequences of twenty-four Trametes spp. Trametes versicolor': KCTC16781,
Trametes versicolor': KCTC26203, Trameles villosa: KCTCO6866, Trametes hirusta: KCTC26200, Trameles suaveolens:
KCTC26205. Bars {-) indicate missing data and dots (.) indicate matched scquences fo the first taxon.
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Fig. 6. Alignment and comparison of the ITS2 region sequences of twenty-four Trametes spp. Trametes versicolor': KCTC16781,
Trametes versicolor': KCTC26203, Trametes villosa: KCTC06866, Trametes hirusta: KCTC26200, Trametes suaveolens:

KCTC26205. Bars (-) indicate missing data and dots () indicate matched sequences to the first taxon.
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Table 3. Length variations and G/C contents of ITS1 and ITS2
sequences from twenty-four strains of Trametes

species
ITSI1I T82
Strains
length  G+C (%)* length  G+C (%)*

KN9515 183 480 192 45.1
KN95G2 183 48.5 193 451
KN9305 183 47.8 192 45.8
KNG543 183 47.8 192 453
KN9306 183 48.6 192 45.0
KN9308 183 48.4 193 45,8
KN9509 183 484 193 45.1
KN9524 183 48.6 193 44 .6
KN9525 183 47.8 193 45.1
KNO9526 183 48.1 192 455
KN9307 183 489 193 45.6
KING522 183 484 193 45.1
KN9523 183 48.4 192 458
KN9303 183 478 193 45.1
KN9514 183 48.1 192 453
KN9520 183 48.1 192 46.0
KR1TW 183 493 192 44.8
KRZ22W 183 47.8 193 44.6
KR65W 183 47.8 193 45.0
KCTC06866 183 48.1 193 435
KCTC16781 183 48.1 162 45.8
KCTC26200 189 50.3 192 46.9
KCTC26203 183 48.1 192 45.8
KCTC26205 182 50.0 192 46.4

*Calculated from the G/C content of the PAUP version 4.0b-10 for
Macintosh,
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Fig. 7. Phylogenetic tree based on the TSI and ITS2 sequences
of the Trametes spp. by neighbor joining mothod (NJ}.
Trametes versicolor': KCTC16781, Trametes versicolor':
KCTC26203, Trametes hirusta: KCTC26200, Trametes
villosa: KCTCO6866, Trametes suaveolens: KCTC26205.
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Fig. 8. Phylogenetic tree based on 1TS1 and ITS2 sequences
of the Trametes spp. by unweighted pair-group method
with arithmetic means (UPGMA). Trametes versicolor':
KCTC16781, Trametes versicolor™: KCTC26203,
Trametes  hirusta: KCTC26200, Trametes  villosa:
KCTCO6866, Trumeies suaveolens: KCTC26205,
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