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ABSTRACT : TheAphyllophoralesisalarge order containing about 2,000 known species. Many of these arethe bracket
and coral fungi. The vast mgjority of these fungi are saprophytic on the plant debris. Many species are sgnificant in
decomposing plant remains, asthey are ableto digest cdlulose or lignin that occursin plant cell walls. Many of these fungi
have been involved in everyday human affairs. A few were used medicinally by the Greeks and Romans as a remedy for
many complaints, including colic, fractured limbs and bruises. Other bracket fungi have been used as curry combs for
horses, as snuff, asrazor stropsand asa source of dyefor clothing. Thetexture of the basidiocarp may be similar to that of
cork, wood, leather, paper, or cartilage. Unlike the basidiocar ps of the Order Agaricales, the basidiocarps of the
Aphyllophorales are not fleshly and moigt. Divison of the members of the Aphyllophorales into genera was originally
made on the bas's of gross morphology of the basdiocarp and hymenium and Donk(1964) recognizes 22 familiesin this
order. The species and genus whose typical in Aphylloporales were listed in Table. with related information. The ITS
region sequence of some genuswerefound by BLAST sear ch. Sequencesretrieved from GenBank werevisually aligned by
theprogram CLUSTAL G. Asaresult, themedicinal mushroom was separated in four groups. In thismultiple alignment,
the sequence analysis among Fomes group, Inonotus group and Phellinus group showed high genetic smilarity except

Hericium group and Sparassisgroup.
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Fig. 1. A structure of rDNA cluster of higher fungi and
primer design for PCR amplification and sequencing
of ITSregionsused in this study.

ITS5F (forward primer): 5'-GGA-AGT-AAA-AGT-
GGT-AAC-AA-3 (20 mers)

ITSAR (reverse primer): 5'-TCC-TCC-GCT-TAT-TGA-
T AT-GC-3' (20 mers)

ITS: Internal Transcribed Spacers

IGS: Intergenic Spacer

ETS: Externa Transcribed Spacer
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Table 1. List of Medical mushroom species used in the nucleotide sequence analyses

Number Strains or Geographical origin Species or product Type Accession no. (ITS)
1 Degjardin 7410 Spoarassis cystidiosa AY 256891
2 Tenn 50232 Soarassis radicata AY 218450
3 Tenn 51767 Sparassis spathulata AY 218447
4 MPNU 1044 Soarassis brevipes AY 218441
5 YCD 2145 Sparassis crispa AY 218423
6 |solate 1111 Inonotus radiatus AY 354217
7 ASl 74010 Inonotus obliquus AY 251310
8 ASl 74005 Inonotus hispidus AY 251309
9 Taxon 119081 Inonotus rheades AY 237731
10 Taxon 120825 Inonotus glomeratus AF247968
11 Taxon 119080 Inonotus radiatus AF237732
12 Taxon 119079 Inonotus cuticularis AF237730
13 Taxon 119082 I nonotus tomentosus AF237729
14 Taxon 119078 Inonotus circinatus AF237728
15 Isolate 2213 Inonotus rickii AY 072028
16 Isolate 0193 Inonotus quercustris AY 072027
17 Isolate 0013 Inonotus rickii AY 072026
18 Isolate 2339 Inonotus patouillardii AY 072024
19 Taxon 91752 Hericium erinaceum AB084622

20 Taxon 91752 Hericium erinaceum AF397469
21 ATCC 52480 Hericium erinaceum AF287981
22 Taxon 91752 Hericium erinaceum AB084623
23 CBS 493.7 Hericium americanum AF287980
24 CBS 243.48 Hericium abietis AF287979
25 CBS 539.90 Hericium alpestre AF287978
26 CBS 447.85 Hericium coralloides AF173216
27 Taxon 48001 Hericium erinaceum AY 534587
28 Taxon 48002 Hericium erinaceum AF146779
29 Taxon 40442 Fomes fomentarius AY 354213
30 Isolate 8246 Fomes fomentarius(Fruiting-body) -
31 Japan 1112 Fomes fomentarius(Fruiting-body) -
32 KFDA PO19 Phellinus pini AF436619
33 KFDA PO17 Phellinus pini AF436620
34 KFDA P020 Phellinus pini AF436621
35 KFDA P023 Phellinus pini AF436622
36 KFDA P015 Phellinus baumii AF436623
37 KFDA P022 Phellinus baumii AF436624
38 KFDA P029 Phellinus baumii AF436625
39 KFDA P016 Phellinus linteus AF436626
40 ATCC 26710 Phellinus linteus AF153010
41 KFDA P021 Phellinusigniarius AF436628
42 OE 233 Ganoderma lucidum AY 636068
43 OE 234 Ganoderma lucidum AY 636059
44 OE 235 Ganoderma lucidum AY 636058
45 KCTC 26147 Mycelium -
46 KCTC 26152 Mycelium -
47 KCTC 26136 Mycelium -
48 KACC 50137 Mycelium -
49 CBS 32090 Mycelium -
50 CBS 32086 Mycelium -
51 Japan 32058 Powder -
52 Japan 6517 Powder -
53 Japan 9352 Powder -
54 Japan 9788 Powder -
55 KCTC 6646 pill -
56 Korea PROPOLIS Fruiting-body -
57 Nam san young nong Fruiting-body -
58 INOGUS Fruiting-body -
59 China Fruiting-body -
60 China Fruiting-body -

* American Type Culture Collection, Manassas, USA (ATCC)

Korean Collection for Type Culture (KCTC)
KoreaFood & Drug Administration (KFDA)
Micro. lab. of Pusan National Univ. (MPNU)
Centraal bureau voor Schimmelcultures (CBS)
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A3}E Fig. 2] e AT Fig. 20014 Yepd vhel o]
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ek &= At} Fig. 2 "A"o|+= Inonotus sp group: <1
rickii(15,17), I, patouillardii, I, quercustris, I.
cuticularis, Inonotus sp. (japan 9788 —mycelium),
Inonotus sp. (KCTC 26136—mycelium), Inonotus sp.
(inogus), Inonotus sp. (Korea propolis), Inonotus sp.
(nam san), Inonotus sp. (china), Inonotus sp. (KCTC
26147—mycelium) and I obliquus)® P. baumii group:
{(P. baumii (36,37,38) and I. sp (japan 32058—
mycelium) 18] 3L P. linteus group: {P. linteus (39,40),
Inonotus sp. (japan 6517—-mycelium) and 1.
glomeratusy®| 9ol P. igniarius group: {P. igniarius, L
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Inonotus rickii
Inonotus patouillardii
Inonotus rickii

16 Inonotus quercustris
Inonotus cuticularis

54 Inonotus sp (Japan 9788-Mycelium)

Inano!us sp (KCTC 26136-Mycelium)

53 Inonotus sp (Inogus)

Inonotus sp (Korea Propolis)

Inonotus sp (Nam san young nong)
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Inonotus sp (KCTC 26147-Mycelium)
Phellinus baumii
[ Phellinus baumii
Phellinus baumii
I 51 Inonotus sp (Japan 32058-Mycelium)
Phellinus linteus

L— 60 Inonotus sp (China

Inonotus obliquus

Inonotus sp (Japan 6517-Mycelium)
40  Phellinus linteus

Inonotus glomeratus

18 Inonotus hispidus

.

L— s

Phellinus igniarius

Phellinus pini
Inonotus sp (China @ Fruiting-body)
Phellinus pini

Phellinus pini

Phellinus pini

Inonotus tomentosus

Inonotus circinatus

Inonotus radiatus

42
_| EM

20 Hericium ertnaceum
28 Hericium erinaceum
21 Hericium erinaceum
27 Hericium erinaceum
25 Hericium alpestre
26 Hericium coralloides
23 Hericium americanum
24 Hericium abietis
19 Hericium erinaceum
22 Hericium erinaceum

Ganoderma lucidum
Ganoderma lucidum

43 Ganoderma lucidum

30 Fomes fomentarius

2 Sparassis radicata

5 Sparassis crispa

3 Sparassis spathulata

4 Sparassis brevipes
1 Sparassis cystidiosa

Fruiting-bo&. )

Inonotus sp (KACC 50137-Mycelium)

Inonotus sp. group

P. baumii group

Inonotus—Phellinus

P. linteus group complex group

P. igniarius group

P. pini group

H. erinaceum group

G. lucidum group
Sparassis sp. group

5 [HUHUHI‘-‘ T'U[l’f‘al‘“.\'
E 46 Inonotus sp (KCTC 26152)
s e

Inonotus sp (CBS 32086)

29 Fomes fomentarius
49  Inonotus sp (CBS 32090)
Inonotus sp (Japan 9352)

0.1

] Inonotus rheades

Inonotus sp (KCTC 6646)

31 Fomes fomentarius

Inonotus sp. group

(mycelium)

Fig. 2. Phylogram obtained by neighbour joining analysis of ITS1, 2 and 5.8S rDNA sequences of 60 taxa of the Medical
mushroom species. Phylograms were generated from 1,000 bootstrap replications from data recorded as described in
Materials and Methods. Clusters A and B proposed generic designations are explained in the text.
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Ho]l7 30W 3 F. fomentarius7} A3 WAl
102 AR E ) o]9]9) Inonotus mycelium group< =}
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AIZH Inonotus@| 2FsHA 2|X|

A& Inonotus®] w7384 A W Phellinus%2}+2] 74 &
FAWA EAS 918k Fig. 2 "A"e]
A YEbd Complex group®ll th3t G714 QdS 2d A s)o]
alignmentE 48 ¥+ ¥ most parsimonious phylogenetic
treed 18 o|F Atole] FATWAE A& & e
Fig. 3o Yetidtt. Fig. 304 el upe} 3ol
Phellinus%3} Inonotus%y AAA| 2702 & 1& A$ BE Y

@ Agnase)

Phellinus baumii
Phellinus baumii
Bhelis Ba Phellinus baumii group
Inonotus sp (Japan 320538-Myeelium)
Phellinus linteus

Inonotus sp (Japan 6517-Mycelium)
PHallius linitsis Phellinus lintus group
Inonotus glomeratus
Phellinus pini

Inonotus sp (China 59
Phellinus pini Phellinus pini group
Phellinus pini
Phellinus pini
Inonotus tomentosus
Inonotus circinatus Inonotus sp group
Inonotus radiatus

Inonotus rickii

Inonotus patouillardii B :
Inonotus rickii group

Inonotus rickii

Tnonotus quercustris
Inonotus cuticularis
Inonotus cuticularis group
Tnonotus sp (Japan 9788-Mycelium)
Inonotus sp (KCTC 26136-Mycelium)
Inonotus sp (Inogus)

Inonotus sp group

Inonotus sp (Korea Propolis)

Inonotus sp (Nam san voung nong)

Inonotus sp (China - 601
Tnonotus obliquus

= = km m Inonotus obliguus group
Tnonotus sp (KCTC 26147-Mycelium)

Inonotus hispidis group

m‘m\fmm

Inonotus hispidus

Inonotus sp (KACC 50137-Mycelium) l

Phellinus igniarius Phellinus igniarius group

Fig. 3. Strict consensus tree of most parsimonious trees obtained from parsimony analysis of 1TS1,2 and 5.8S rDNA sequences
of 32 taxa of the Inonotus and Phellinus complex group. Clusters A and B proposed generic designations are explained in
the text.
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IOR2: 5-GCG-TCT-TAG-TGA-AAC-GAA-TAT-3'
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sequences regions (IOF2-I0R1).
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