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Classification of Isolates of Ganoderma lucidum,
Schizophyllum commune and Cordyceps spp.
by Electrophoretic Patterns of Isozymes

June-Woo Lee and Kweon-Haeng Lee
Central Institute of Research, Il Yang Pharmaceutical Co., Ltd. Yong-in 449-900, Republic of Korea

ABSTRACT: To classify fungal species employed for pharmacological effects, mycelial proteins
of six isolates of Ganoderma lucidum, five isolates of Schizophyllum commune and five isolates of
Cordyceps spp. were separated on polyacrylamide gel to compare them by esterase, acid phosphatase,
leucine aminopeptidase and peroxidase patterns. Similarity of isozyme patterns among the isolates
of G. lucidum 1Y003, 1Y004, Y005 and IY008 was indicated over 70%, but that among the isolates
of G. lucidum 1Y009, IYO10 and others was indicated from 48% to 9%. Highest similarity of
isozymes of S. commune was observed to be between Y803 and IY805, and similarity between

these two isolates was 57%. Similarity among other isolates was shown”to be from 40% to 56%.

Isozyme patterns of Cordyceps spp. were comparatively different, even though they were originated
from the same kind of insect as their isolate. Similarity between Cordyceps spp. 1Y901 and 1Y904,
which was isolated from moths, was 67% and that of IY905 and IY909, which was originated
from the larvae, was 42%. Similarity among other isolates was shown to be from 12% to 67%.

KEYWORDS: Isozyme, Ganoderma lucidum, Cordyceps spp., Schizophyllum commune
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Table 1. Collected areas of Ganoderma lucidum, Schizophyllum commune and Cordyceps spp.

Species Isolates Collected areas Origin
Ganoderma lucidum IY 003 Yongin, Gyeonggi
IY 004 Yongin, Gyeonggi
1Y 005 Kwangneung, Gyeonggi
IY 008 Mt. Duryun, Chonnam
1Y 009 Mt. Duryun, Chonnam
Iy 010 Mt. Chiak, Gangweon
Schizophyllum commune Iy 801 Sangju, Kyeongbuk
1Y 803 Sangju, Kyeonghuk
IY 805 Mt. Kyeryong, Chungnam
1Y 306 Kwangneung, Gyeonggi
1Y 818 Mt. Duryun, Chonnam
Cordyceps spp. IY 901 Mt.Chiak, Gangweon Moth
IY 903 Mt. Chiak, Gangweon May beetle
IY 904 Mt. Kyeryong, Chungnam Moth
IY 905 Kwangneung, Gyeonggi Larva
IY 909 Mt. Duryun, Chonnam Larva
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and Cordyceps spp. by Electrophoretic Patterns of Isozymes

Table II. Data matrix of Ganoderma lucidum, Schizophyllum commune and Cordyceps spp. respectively and their
characteristics of isozyme, esterase (E,), acid phosphatase (A,), leucine aminopeptidase (L) and peroxidase (P.)

patterns.
Species Isolates Characteristics
1 EZ E3 E4 E5 EG E7 ES E9 EIO Ell Al A2 A3 AA A5 A6 A7 A8 A9 Ll L2 L3 Pl PZ
Ganoderma Iyoosjo o ot1r000100110110000110111
lucidum IYo4 |10 0 010101111101 10000110101
Iyoosio o 010101111101 10000110101
Iyoo8 0 0010001001 10010001110100
Yoo {1 0 100 01100111001000010010
IYoojo 10 6 1. 01 0 0 01 00000111001010
E, E; Es E, Es Es E; A; Ay A; L L, I3 L, Py P, Ps
Schizophyllum Iyg¢o1 |1 0 1 0 060 1110 01 00100O0
commune Iysops{i1 o 10 1.0 01010010001
Iyso511 6 0 0 0 0 1. 1. 01 0 010110
Iy86 |11 0 0 1 1.1 0 1. 0 00001110
Iyg8 /1 1.1 0 0 1. 0 1 1111 0 0 1 1 O
E; E; Es E, E; Eg E; Eg Eg Al Ay As Ay As As Ly 1, Ls Ly Ls P, P, Ps Py
Cordyceps Iysor{o o 0 6 0 0 1 0011010101001 1011
Spp. IYoo3 {0 0 0 0 0 0 1 0 01 00 100100O0O0O0O0CO0TO0
Yoo4 (0 0 0000100100100 0O0CO0O0100O0T10
IyYsops {1 6 1 1110 001010000111 10110
Iyepe |10 1111101 1110010100O0O0O0O0CO00O0

Isolates with isozyme band at each characteristic indicated ‘1, without one indicated ‘0.
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1Y003 1Y004 1Y008 IY010 1Y009

Ganoderma lucidum

1Y801 1Y803 1Y8051Y806 1Y818

Schizophyllum commune

1Y901 1Y903 1Y904 IYS05 1Y909

‘ Codycjw spp.

Fig. 1. Isozyme patterns of esterase of the several Ganoderma lucidum, Schizophyllum commune and Cordyceps
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Ganoderma lucidum

1Y801 1Y803 IY8051Y8061Y818

Schizophyllum commune

1Y901 1Y903 IY904 1Y9051Y909

Cordyceps spp.

Fig. 2. Isozyme patterns of acid phosphatase of the several Ganoderma lucidum, Schizophyllum commune and

Cordyceps spp.
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1Y003 1Y004 IY005 1Y008 1Y010 1Y009

Ganoderma lucidum

1Y801 1Y803 ' Y805 IY806 1Y818

Schizophyllum commune

Y90l 1v903 1Y904 I1Y905 1Y909

Cordyceps spp.

Fig. 3. [sozyme patterns of leucine aminopeptidase of the several Ganoderma lucidum, Schizophyllum commune

and Cordyceps spp.
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Fig. 4. Isozyme patterns of peroxidase of the several Ganoderma lucidum, Schizophyllum commune and Cordyceps
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Table IIL. Similarity of Ganoderma lucidum, Schizophyllum commune and Cordyceps spp. by isozyme, esterase,
acid phosphatase, leucine aminopeptidase and peroxidase patterns.

Similarity (%)
Isolates | IY 003 IY 004 IY 005 IY 008 IY 009 IY 010
Species
Ganoderma lucidum 1Y 003 * 83 83 80 48 20
IY 004 * 100 73 35
IY 005 * 73 35
IY 008 * 42 22
IY 009 * 32
1Y 010 *
IY 801 IY 803 IY 805 IY 806 IY 818
Schizophyllum commune IY 801 * 43 43 53 56
IY 803 * 57 40 44
IV 805 * 53 56
1Y 806 * .53
IV 818 *
IY 901 IY 903 IY 904 IY 905 IY 909
Cordyceps spp. IY 901 * 43 67 35 19
IY 903 * 67 12 27
1Y 904 * 33 12
IY 905 * 42
IY 909 *
¥ oo Aol el Aoz, 53] 0] 97
‘—(;IY 005 2al Afncks 2rel Aeolrt faARAs 5
1 g Gt A vy,
IV 009 e Al FFZr] acid phosphatase, leucine
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IY 801 tterne Jepg o), esterased ALE TFE
Iy 500 Schizaphyllum 7] W& Folg walch. Y8033 Y8057} 57%9)
IY 818 ommune $AHEE delilen, 1Y805, IY806 U IY8184fe]
IY 803 Ax 53%e] fAEE Malch e FRIY 4
___ng o WAE JEE A0%HER v)2d Fe FAWAS
Iy 903 Cordyceps vtebieKTable 111, Fig. 5).
- Iy 905 FEhre AYRFA S TETRL 0159
. FAEL pattern?te] FABAEL GRTF 3t
0 20 40 60 80 100 B2 XupHAe] A9-Bel vlwd Ygku). o)

Similarity (%)
Fig. 5. Dendrogram representation of genetic simila-
rity by isozyme bands of the different Ganoderma
lucidum, Schizophyllum commune and Cordyceps spp.
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