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Phylogenetic relationships of genera Grifola on the basis of ITS region sequences
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ABSTRACT: This study was carried to identify a correct species and asses genetic diversity within the same species of Grifola spp.
preserved in Division of applied Microbiology. Contaminated isolates showed different growth rates, morphology and color of hyphae.
We have reconstructed the phylogenetic tree of a select group of Grifola spp. using nucleotide sequences of the internal transcribed
spacer region(ITS) region. The phylogenetic tree was constructed by using the neighbor-joining method. PELF primers of 20-mer were
used to assess genetic diversity of preserved isolates. Sequence analysis showed that four strains were identified completely different
nomenclature. According to the analysis of ITS sequences, the genus Grifola clustered into one group, most of which correlated with
species-groups identified by RAPD method. Eightisolates included strain GM01 showed high similarity with Grifola frondosa. Allisolates
were collected in the Japan(GMO01, GM02, GM03) was identified as Grifola frondosa and isolates of the China(GMO05, GM06, GM08) was
identified as Bjerkandera fumosa, Grifola frondosa and Dichomitus squalens, respectively. RAPD analysis of genetic polymorphisms of
genus Grifolashowed a very different band patterns on the isolat. As the result of RAPD and I'TS region sequences analysis for preserved
isolates, it seems likely that 4 isolates of Grifola spp. may be need to reclassify or eliminate from preserved catalogue.
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Table 1. Fungal isolates used in this study

Strain no. Scientific name Source
ASI9004 Grifola frondosa Japan
ASI9006a Grifola frondosa Japan
ASI9015 Grifola frondosa Japan
ASI9035b Grifola frondosa Korea
CFRO1 Grifola frondosa China
CFR0O2 Grifola frondosa China
A11833 Grifola frondosa Korea
ASI103003 Grifola umbelluta China
ASI16009 Corfolus hirsutus Korea
ASIB7002 Bjerkandera adusta Jeannam

alpsae no.1, bKCTC 26148(CBS 317.29).
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Fig. 1. Cultural and morphological characteristics of genus Grifola. Original identification
(Molecular identification); A: G. frondosa(G. frondosa), B: G. frondosa(G. frondosa),
C: G frondosa(G. frondosa),D: G. frondosa(G. frondosa),E: G. frondosa(Bjerkandera
fumosa), F: G. umbelluta(Dichomitus wqualens).
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Table 2. Taxonomic affiliation based on ITS reason sequence for preserved strains.

strain Isolates

Original

Molecular

designation no. Identification |dentification Similarity
GMO1 ASI9004 G. frondosa G. frondosa 97
GMO02 ASI9006a G. frondosa G. frondosa 99
GMO03 ASI9015 G. frondosa G. frondosa 99
GMO04 ASI9035b G. frondosa G. frondosa 99
GMO05 CFRO1 G. frondosa Bjerkandera fumosa 98
GMO06 CFRO2 G. frondosa G. frondosa 99
GMOQ7 A11833 G. frondosa G. frondosa 99
GMO08 ASI103003 G. umbelluta Dichomitus squalens 85
GMO09 ASI16009 Coriolus hirsutus G. frondosa 100
GM10 ASI87002 Bjerkandera adusta G. frondosa 98
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Fig. 4. Phylogenetic relationships of Grifola spp. based on internal
transcribed spacer(ITS) sequences. Numerical values on
branches are the bootstrstrap values as percentage of
bootstrap replication from 1000 replicate analysis. Bar =
0.02 genetic distance between samples.
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Table 2. Similarities(%)(upper right) and evolutionary distances(lower left) between rDNA ITS region sequences of species of the

genus Grifola

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 o 802 785 706 708 /83 /85 785 792 806 802 783 819 781 78 77.4
2 22 o 76.1 75 749 761 759 759 763 /33 /29 753 858 /86 825 /56
3 23 30.5 o 75 75 99.8 996 996 998 987 982 0985 85 89.8 879 964
4 33 32.6 326 o 99.1 746 744 744 746 782 777 737 807 784 792 742
5 328 323 327 0.8 o 745 747 745 747 783 777 735 792 784 788 751
6 228 303 0 324 325 o 99.6 996 998 985 98 985 854 898 877 964
7 229 304 0 325 326 0 o 99.8 996 985 98 985 848 896 875 962
8 229 304 0 325 326 0 0 o 99.6 985 98 987 848 896 875 962
9 228 303 0.2 323 324 0 0 0 o 98.5 98 987 856 899 879 966
10 228 315 1.3 32.9 33 1.3 1.1 1.1 1.5 o 993 974 852 898 881 955
11227 314 1.3 332 333 1.3 1.1 1.1 1.5 0.2 o 96.9 845 894 874 95
1223 30.6 0.7 33 33.1 0.6 0.6 0.6 0.6 1.9 1.9 o 84.6 89 86.8 964
13 196 159 216 277 278 214 215 215 214 211 213 216 o 86.1 889 81
14 239 267 113 317 321 AR me 112 11 "4 114 115 176 o 87.7 837
15 244 233 162 329 333 162 1563 163 162 147 148 1569 157 134 o 80.5
16 21 29.7 2.8 28 28.1 2.6 2.6 2.6 2.6 3.8 3.6 2.3 238 125 163 o

1. G. umbellata AF325120, 2. GMO08, 3. GM07, 4. GMO5, 5. Bjerkandera fumosa AJO06673, 6. GM02, 7. GM06, 8. GM03, 9. GM09, 10. G. frondosa AY854084, 11.
GMO04, 12. GM10, 13. Dichomitus squalens AM988624, 14. G. sordulenia AY854085, 15. Trameles junipericola AY684171, 16. GMO1.

Fig. 5. RepresentativerandomamplifiedoolymorphicDNAfingerprints
using PELF primer of Grifolaspp. 1: GM086, 2: GM0 1, 3: GMO05,
4:GMO7, 5: GM02, 6: GM04.

9] Ao S

ot Aol AHE HFES FAA

L% G frondosaZ AL, wFE |
£ AT 96199%2] W F] =2 4

oA =3E FFE(GMO7, GM09, GM10)7Hell+= 98~99%
o] =2 JE8E AL, d2ellA 3E H5=(GMOL,

GM02, GMO3)7Holl= 96~99%2] A4S Hol 7WAIZE
of efzte] zjolE BTt I AT EL YEA =
e 5T 95~99%2] A5/dS i, 3] GMO1
I GMO4+= 95% 2] W s Halok 18Ut F=o)l 4
% GMO6FeHE 98~99%9] -2 AE4S Bt
A5k A PATE ol A Bk GMO4(KCTC
26148, CBS 317.29) v = =W == 96~98%2] 4+
/45 EANE oA AHAl 13 = L%l CMO2
F= 98~99%9] =2 FedS Bk ool Ao
G. frondosa®] 7% AAAeL =3 A G7tell= T35 &
ARl thpde WA = QAN 2o Ag A
£ A B2 HAIE EAdlokt 2 Ao E wkEch
Shen(2001)-> A¥ol| AH8-% Grifola frondosa w+E2)
FAZQ]l Hol= 54%% G frondosa®t G sordulenta®]
FAA<Ql WOl 14.3% Erh= ekl sk

%8 Alarsto] wjor ul e 5
FHE I53k510] rDNAQ] ITS

At A uzA) F57o) 3
e Aol 2 MY on], A HeF B Mzl g



98 JOURNAL OF MUSHROOM SCIENCE AND PRODUCTION 10 (2) 2012

. mball

Fig. 4. Comparison of rDNA ITS region sequences from species of the genus Grifora.
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