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Phylogenetic relationships of genera Trametes 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 Trametes spp.
preserved in Division of applied Microbiology The morphological and cultural characteristics of preserved strains were observed
through microscope and investigated on PDA, respectively. Contaminated isolates showed different growth rates, morphology and color
of hyphae. We have reconstructed the phylogenetic tree of a select group of Trametes 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 five strains were different species and
six strains were identified completely different nomenclature. According to the analysis of ITS sequences, the genus Trametes clustered
into four distinct group, most of which correlated with species-groups identified by RAPD method. Seven isolates included TM 01 strain
showed high similarity with Trametes versicolr, TM 07 and TM 10 high similarity with Trametes gibbosa, and TM 05 high similarity
with Trametes elegans. But isolates collected in the United States was identified as 7. junipericola. T. gibbosa and T. versicolorby RAPD
analysis of genetic polymorphisms showed a very different band patterns and these strains showed different band patterns on areas.
As the result of RAPD and ITS region sequences analysis for preserved isolates, it seems likely that 11 isolates of Trametes spp. may be
need to reclassify or eliminate from preserved catalogue.

KEYWORDS : Internal transcribed spacer region, Mushroom, phylogenetic tree, RAPD analysis, Trametes spp.
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Table 1. Fungal isolates used in this study

Strain no. Scientific name Source Strain no. Scientific name Source
G0871 T. versicola Jeju A11596 T. palisotii Gyeonggi
G1875 T. brevis Gangwon ASI16001 T. versicola Gyeonggi
A6814 T. gibbosa Gyeonggi ASI16002 T. bubescens Gyeonggi
A7377 T. hirsutus Jeonnam ASI16007 T. brevis Gyeongnam
A7399 7. gibbosa Gangwon ASI16009 T. hirsutus Gyeonggi
A6107 T. brevis Korea ASI16010 T. hirsutus America
A7887 T. gibbosa Gyeongnam ASI56001 T. hirsuta Gyeonggi
AB8788 T. versicola Korea ASI12507 T. versicola Korea
AQ277 T. versicola Korea ASI12521 T. versicola Korea
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Fig. 1. Cultural and morphological characteristics of genus 7rametes.
Original identification (Molecular identification); A: 7. brevis
(Coriolaceae sp.), B: T. brevis(T. versicolor), C: T. hirsutus
(Grifola frondosa), D: T. gibbosal(T. gibbosa).
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Table 2. Taxonomic affiliation based on ITS reason sequence for preserved strains

dessigiialr1ion Isolates no. Original Identification Id,\élr?‘!ﬁiccljalﬁgn Similarity Accession no.
TMO1 G0871 T. versicola T. versicolor 99 HQ901177
T™02 G1875 T. brevis Cerrena sp. 99 HQ901178
T™M03 A6814 T. gibbosa Coprinus sp. 97 HQ901179
T™O04 AT377 T. hirsutus Fomitella fraxinea 100 HQ901180
TM05 A7399 T. gibbosa T. elegans 99 HQ901181
TMO6 AB6107 T. brevis Coriolaceae sp. 96 HQ901182
™07 A7887 T. gibbosa T. gibbosa 99 HQ901183
T™MO08 A8788 T. versicola T. versicolor 99 HQ901184
TMO09 AQ277 T. versicola T. versicolor 98 HQ901185
™10 A11596 T. palisotii T. gibbosa 100 HQ901186
™11 ASI16001 T. versicola T. versicolor 99 HQ901187
™12 ASI16002 T. bubescens T. versicolor 99 HQ901188
™13 ASI16007 T. brevis T. versicolor 99 HQ901189
™14 ASI16009 T. hirsutus Grifola frondosa 99 HQ901190
™15 ASI16010 T. hirsutus T. junipericola 99 HQ901191
™16 ASI56001 T. hirsuta Tyromyces chioneus 99 HQ901192
™17 ASI12507 T. versicola T. versicolor 95 HQ901193
™18 ASI12521 T. versicola T. versicolor 99 HQ901194

Fig. 2. Representative random amplified polymorphic DNAfingerprints using PELF primer of Trametes
spp. 1: TM04, 2: TM14, 3: TM06, 4: TM11, 5: TM08, 6: TMO1, 7: TM15, 8: TM13, 9: TM02, 10:
TM17, 11: TM18, 12: TM09, 13: TM03, 14: TM05, 15: TMO7, 16: TM16, 17: TM10.
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Trametes junipericola AY 634171
Trametes suaveolens AY 624180
Trametes hirsuta AYB84170

Trametes liubarskii AYB8417 4
Th10

Trametes gibbosa AYEB417E
ThMO7

TMOS
Trametes lactinea HM 796191

100 'Trametes elegans AYEB4178

Mic roporus subaffinis FJG27249

Fig. 3. Phylogenetic relationships of 7rametes 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 3. Similarities(%)(upper right) and evolutionary distances(lower left) between rDNA ITS region sequences of species of the

genus Trametes

1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20
1 99.4 1986 99 (99.2]/99.2| 99 |97.4|96.8|92.6|958(92.2|91.1|91.1/89.1|89.1| 92 |90.7|93.2|79.5
2 | 04 99 [99.4 /9969941994976 | 97 |92.4|956|91.8/90.9|90.989.3(89.3|91.8/90.5| 93 |79.5
3 |06 |04 98.4198.6|98.698.8|97.8|97.2 924 |95.8{91.3|90.9|90.9|89.3|89.3/91.3]90.5|92.6/|79.1
4 1040206 99.8199.6|99.6| 97 |96.492.2|95.4]91.5|90.5|90.5|88.7|88.7|91.7|90.1|92.6|78.9
5 104]02]|06 99.8199.8|97.2]96.6|92.2954|91.7|90.7|90.7 | 88.9 |88.9|91.7|90.3 |92.8 | 79.1
6 [02]02] 04 0 99.6197.2|96.6 922|954 |91.7]90.7|90.7 | 88.9|88.9|91.7 903|928 | 79.1
7 |06 )|04]04]02)02]|02 97.4196.8192.4|95.691.5|90.7|90.7 | 89.189.191.5]90.3|92.6|789
8 |22 |22 |17 |24 |24 |22 )| 22 99.41 94 | 98 |90.3]92.4(92.4/90.7]90.7|92.4| 92 |93.6|80.1
9 |28 |28 |24 |31 |31 282806 93.8197.8|89.7|926|92.6|90.5|90.5|922|922|934|79.9
10 | 5.1 | 566 | 49 | 54 | 56 | 54 | 54 | 38| 4 93.286.9|94.6|94.6|90.5/90.5| 95 |94.2|91.7| 791
11 4 | 44| 4 | 42 |44 | 42 | 42 | 22 | 24| 47 88.9191.3/91.3|89.1|89.191.7|91.1]924|785
12 |61 /68 |68|6868|66| 7 82| 9 |98/ 10 86.1 | 86.1|83.5|83.5|86.1|86.1|88.1|77.1
18 |7276 | 7 |77 |77 |74| 77 58|55]|48 |72 119 100 | 89.3 1 89.3 190.9|99.6|89.7 | 79.1
14 7276 | 7 |77 |77 |74|77 58 |55]|48 |72 |119] 0 89.389.3|90.9 99.6|89.7|79.1
15|\ 747467 |77 |77 | 74|74 58| 6 |75|77 | 12|91 91 99.8189.988.9|90.9|81.3
16|77 ,76 | 7 | 79|79 |77 |76 6 |62]|78 79122194 |94 | 0 90.1|88.990.9 |81.3
17 6 |65 |65|63|6563|67|58| 6 |52|67 |11 |94]094]|84]|84 90.5]90.7 | 79.1
18|\ 7277 | 7 |77 |77 |75|77 5856|487 12 0 0 | 9294094 89.3 | 78.7
19 | 58 | 636163 |63 |61|65 56 |58|58| 7 |97 |84|84),58| 6 |72 84 79.9
20 |16.4|16.1| 16 |16.5|16.4|16.2|16.7 154|156 |19.4|176|18.7|18.5|18,5|18.1|18.3|19.1|18.6| 159

1. TMO8, 2. Trametes versicolor AY684179, 3. TM12, 4. TMO1, 5. TM1
AY684170, 11.

1, 6. TM13, 7. TM18, 8. TM15, 9. Trametes junipericola AY684171,
Trametes suaveolens AY684180, 12. TM17, 13. TM10, 14. Trametes gibbosa AY684176, 15. Trametes lactinea HM 756191,

10. Trametes hirsuta
16. Trameles elegans

AY684178, 17. Trametes ljubarskii AY684174, 18 TM0O7, 19. TMO5, 20. Microporus subalfinis FJ627249.
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Fig. 4. Comparison of rDNA ITS region sequences from species of the genus Trametes. Gene Bank
accession number: TMO1: HQ901177, TM02: HQ901178, TMO3: HQ901179, TM04: HQ90 1180,
TMO5: HQ901181, TM0O6: HQ901182, TMO7: HQ901183, TM08: HQ90 1184, TM09: HQ901 185,
TM10: HQ901186, TM11: HQ901187, TM12: HQ901188, TM13: HQ901189, TM14: HQ90 1190,

1 1
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