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ABSTRACT : Because the import of Inonotus obliquus have been rapidly increased in Korea, we developed
the Inonotus species-specific marker by using various sequences including ITS sequences, PCR-RFLP and STS
primers and used this marker to determine both genetic relatedness and strains discrimination of Inonotus spp.
Total 17 different Inonotus spp. were examined by using ITS sequences and classified into 2 different groups.
One strain, ASI74008 isolated from Kamchaka island of Siberia, showed the high sequence identity (98%) at
the nucleotide level to the other I. obliquus DSM strain, indicating the ASI74008 belong to I. obliquus species.
Comparison of banding patterns after restriction enzyme digestions with PCR amplicons of ITS region revealed
some variations depending on the species and strains. However, PCR products amplified with STS primer
showed species specific patterns.Therefore, use of both STS primers and PCR-RFLP could help for better strain

identification.
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Table 1. List of Inonotus spp. included in the phylogenetic analysis; source of fungal material; and GenBank

accession number

Species Strain or Geographical origin Accession number
Inonotus micadoi Korea ASI74001 (Suwon) -
Inonotus micadoi Korea ASI74002 (Haenam3670) -
Inonotus micadoi Korea ASI74003 (Suwon RDA 2649) -
Inonotus hispidus Korea ASI74004 (Siberia) -

Inonotus xeranticus
Inonotus obliquus
Inonotus obliquus
Inonotus obliquus
Inonotus obliquus
Inonotus obliquus
Inonotus obliquus
Inonotus obliquus
Inonotus obliquus
Inonotus chondromyelus
Inonotus circinatus
Inonotus cuticularis
Inonotus dryadeus
Inonotus dryophillus
Inonotus glomeratus
Inonotus hastiter
Inonotus hispidus
Inonotus nidus—pici
Inonotus nodulosus
Inonotus radiatus
Inonotus rheades
Inonotus subiculosus
Inonotus tamaricis
Inonotus tomentosus

Phellinus pini

Korea ASI74005 (Isac 501)

Korea ASI74006 (Isac 502)

Korea ASI74007 (Isac 503)

Korea ASI74008 (Isac 504)

Korea ASI74009(KCTC26147, CBS314.39)
Korea ASI74010(KCTC26136, DSM8659)
Korea ASI74011 (KCTC26152, NCWREF298C)
Korea ASI74012(KACC50857)

Korea ASI74013

New Zealand (915.11.1995)

Canada (QFB—813)

Germany (97—97)

Germany (93—929)
France/Corsica(87—1023a)

Canada (CBS 359.34)

Germany (84—1023a)

Germany (92—829)

Hungary (CBS 475.72)

Germany (87—115)

Germany (TW 704)

Germany (TW 385)

China(Dai 2103)

Ttaly/Sicily (96—415)

British Columbia (05—10-07)

France (TW 11.4.97)

%

*

AY279001

AF311017

AF311009
AF237728
AF311010
AF311011
AF311012
AF247968
AF311013
AF311014
AF311015
AF311016
AF311018
AF311019
AF311020
AF311021
AF237729
AF311037

ASI(Agricultural Science Institute), KCTC(Korea Collection for Type Culture), CBS(Centraalbureau voor Schimmelcultures),
DSM(Deutsche Sammlung Mikroorganismen), NCWRF(National Collection of Wood-Rotting Macrofungi), KACC(Korea Agricultural
Culture Collection), *The species from GenBank database enrolled by Wagner & Fischer(2001, 2002) and Germain et al(2002).



152

= PDA (Potato Dextrose Agar) v#| ol H33}o] 15U n}
o} AldieFshas] TAT T2 ARESIITHGE D).

ujjokst & DNeasy Plant
L35t A ZFEE AE
%éo}"*ﬁ} %‘94 A5 DNAZS-E rDNAS] ITS
Z3%3517] §18F] Wagner and Fischer (2001) 7} 7
ROR—-5(ACC CGC TGA ACT TAA GC) ¥ LR7—
3(TAC TAC CAC CAA GAT CT) ¢} %] primerg t]A#}<l
5t PCR 535 3319 th PCR WH-2 BioneerAl2] Kit
E A3 a1, PCR 242 96 C oA 5%-7F Pre—heating
A7) BFE- 96°Coll A 18-7F denaturation, 52 CollA 30%7F
annealing, 72 CollA 1%7F extensionS 1 cycle® 3Fo], &
30 cycled HES-AI 7] t}2- 72C ol 4] 55-52F post extention
st 4CE A8kl

—

2IME & RS EAM
ITS F9] 499 T3%% DNAT 2% agarose geloﬂ/ﬂ

gelst & Geneclean Kit II(Blolab101) & ©]-&3}o =%

193, 5% DNAES AlstaAAlul, Haelll 502 &
glsto] M) WskE st 71 V1Y 14
O ClustalW #4Z 72 738E o] &slo] SABAE BEAls)
At} w3 STS(SubTelomere Sequences)F$] & 919
primer $1/3-2 217} subtelomere-9]2] 714 ol <
Fah HRE o R o] STSI5(AGT TAC TCT GGG
GTC CCC TO), STS13(CCC CTA TTA CAA CTT GGG

ol

JOURNAL OF MUSHROOM SCIENCE AND PRODUCTION 7(4) 2009

CA) 2 STS25(CCT GCA GCA ATT TGT CAT TTD),
STS23(ATT CAC CAT CAA TGA AGC CC) F F572
primerE tjAkQ1sle] PCR ZZAMHES E3) & 4l Al%7) %}

o 71w
oldE =43l

Z4 7}

al
= =

E

ASI(Agricultural Science Institute) o] &4 5=
¥ Inonotus 131 F¢ NCBI(National Center for
Biotechnology Information) ] 5% 0] 9l FA|++2] &
71K D& AHEEto] f-ATAIE FASHATHGEE 1), & A3 e
A= 7&}7} REell A =3 7P 74008 w52 Al

DNAZS &lo] ITS 9 91= Wagner and Fischer (2001)
7+ AHE- } LRORJJr LR79] =egto|nE o]g3sto] PCR 5%
stlth S5 4A 3 F 900bpE ¥ol A7IM LS EA% &
NCBI®| 52389 t}HGenBank Accession no. AY279001).
A A71A D NCBIO| s=50] Qe S714 247t

alighments 33t 23=5 I8 1o ek 29 1
o Yehd A= Inonotuss AA 21707 Lol o
™, A group®l|:= Inonotus obliquus ASI74010(DSM8659),
Inonotus obliquus ASI74008, I nidus—pici, 1. hispidus,
[ dryophillus, I tamaricis, 1. hastifer, I. nodulosus, L.
subiculosus, I dryadeus, I chondromyelus®|™, B group
o= I glomeratus, I radiatus, I rheades, I cuticularis,
L circinatus, I tomentosus@® -5 % QA Phellinus pini;
outgroup). 327} wiEol A =4 E 27FHAl ASI74008 +F
T L obliquus ASI74010(DSM) &) FAletF} F-AMI 0]

1. obliquus ASI74010(DSM8659)
I. obliquus ASIT4008*

1. nidus-pici

1. hispidus

1. dryophillus

1. tamaricis

I. hastifer

I. nodulosus

1. subiculosus
I. dryadeus
— |. chondromyelus
1. glomeratus
I. radiatus
1. rheades
1. cuticularis
I. circinatus

I. tomentosus

49.0 R pini
T T T T T T T T T 1
45 40 35 30 25 20 15 10 5 0

Nucleotide Substitutions (x100)

Fig. 1. Phylogenetic analysis by comparing with ITS sequences of 17 Inonotus spp. from GenBank Database.
*ITS sequence of I. obliguus ASI74008 enrolled into GenBank accession number AY279001(Shin et al.,

2003) by this study.
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Fig. 2. PCR-RFLP of LSU rDNA from Inonotus spp. 1: Inonotus mecadoi ASI74001, 4: Inonotus hispidus
ASI174004,8: Inonotus obliquus AS174008,11: Inonotus obliqguus AS174010(DSM8659).
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Fig. 3. PCR products of Inonotus spp. with STS primers. M : 100bp marker, STS15 and 13 primers(A) a and b : Inonotus
mecadoi AS174001 and ASI74002, ¢ and d : I. hispidus AS174004, e : I. xeranticus AS174005, f : I. obliquus ASI 74007,
h : I obliguus AS174008, j : I obliquus ASI74009(CBS314.39), k : L. obliguus AS174010(DSM8659). STS25 and
23 primers(B) a and b : Inonotus mecadoi ASI 74001 and ASI74002, c and d : I hispidus AS174004, e : I. xeranticus
ASI74005, f : I. obliguus ASI74007, h : I. obliquus ASI74008, j : I obliquus ASI74010(DSM8659).
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