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Diversity of Endophytes Isolated from Thuja koraiensis
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ABSTRACT : The biodiversity of endophytic fungi on Thuja koraiensis in Mt. Hwaak, Seorak, and Hambaek, Korea was
investigated. For the 202 isolates collected from the host trees, internal transcribed spacer rDNA region sequences-based analysis
identified 32 taxa; 61.5% of the isolates belonged to Dothideomycetes, 27.0% belonged to Sordariomycetes, and 11.5%
belonged to Leotiomycetes. This composition rate is somewhat different from that reported in previous studies for endophytic
fungi inhabiting trees of the family Pinaceae. In particular, Phyllosticta spinarum in Dothideomycetes is a dominant species among
the diverse endophytes of T. koraiensis. Therefore, further critical research is required for this species.
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Q9sGITHO). A A% Aol AR}
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A71= 99 3N 37° 59, E 127° 30)% AU=
A9o] MeAH(N 38° 7, E 128° 22), FMAH(N 37° 12, E
128° 54')014 201313 7970 43 TSNS 7M7) 12~
1A Adste] 2215 Asiint. AE 2A]ellx 7
3t S AF & FUATES st WA
olEAS AAS] Hlat T2 EF AT vy
AN Wl 1% oA FEF (NaOCl) &4l 3
&, 70% ollg-Zll 283 227t &, Bd= 23] AlHslaL
OF BEE AAATE, 1 F e A e Tlele
0|83t ¢F 5 mm BES] ZHo|= AE - potato dextrose
agar W00l 717} w7le] AL X435k, 25°Ce) ehzolA
30Y Xt A S e AldEldE T8l =
F st

Z¥z}o] A2 DNeasy Plant SV mini kit (GeneAll,
Korea)E AR5l Al W} genomic DNAS =
3199th. 5% DNAT ITS1FS} ITS4 primerS 0|85}
rDNA < internal transcribed spacer (ITS) %G9S 533
$TH10]. Polymerase chain reaction (PCR) 43§ Z71-2
U3 2t} predenaturation 94°CAlA] 5 min ¥, denatu-
rationS 94°C 30 sec, annealingS 50°CelA] 30 sec, elon-
gationS 72°COlA] 1 min< 1 cycleZ 34| F 303 21
stgomn, HEHoZ 72°ColA 5 min X+ PCR AH=-S <F
gSPAA 4°CollA BTt PCR AHE-2 RedSafe (iNt-
RON Biotechnology, Seongnam, Korea)E 37FSt 1.5%
agarose gelollA] 17|93 M, Digital Gel Documen-
tation (Koreabiotech, Daejeon, Korea) oA 53 4H2-9]
715 I & A7IME BAHS =8t (SolGent,
Dae- jeon, Korea).

EAH 7G5S NCBIJolA BLAST (Basic Local
Alignment Search Tool)Z o]g-5}] %/\]-E(similarity)ﬂ-
Fo FH SRS A8 &, Q7IMGE RluE FE HF
Aog 7P 2T ERTS ddske e E £
o} 7 FE3 AlSS W 9173 (topological position)S £}
1317] 8l AleEA 4= 5B3FATE. Bootstrap ana-
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MEGAS6 [11]% ©]-83l AFTFE eIt HF4 e
2 389 BT ES T S 22 28a 25
728 TolalA 0

Sjohte] o 2Rl & ahe) T, oA
527Ke] F5 Tejar FatelMe 8vhe] w5 st
St w2 #E) ANG B £ 3209 28
(morphotype) 2 Lro] & 47} 3i3loH, 389 w71=

_1

R

< (Diaporthe nobilis, Mycosphaerella handelii, Pestaloti-
opsis cocculi)S SR1SF T} (Table 1, Fig. 1). V|75 ¥
SHAEA el 7Eslsl o, 7[Ehi 3= 242} NIBRFG
0000137672, NIBRFG0000137568, NIBRFG0000137638°]
At ©[ 55 NCBI “oll4] BLAST?F 27} GenBankoll 7]
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riomycetes, Leotiomycetes) 22 UFOiA|aL =], £ A
TAME 2H2} 61.5%, 27.0% 181 11.5%2] HIE-S 214
shal ot o] Eshs the AR Aotk vl
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(Lamb.) Carriere)ollX 2|3 WATe] 7-F-el= Sorda-
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comycetes”} 3.0%2] TIHIES HATH13]. QA4 7
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Table 1. Molecular identification of representative fungal isolates using ITS region from Thuja koraiensis in Mt. Hwaak, Mt.
Seorak and Mt. Hambaek

Strains Results of BLAST search on NCBI Relative abundance (%)
Accession No. The Closest Genbank taxa Similarity (%) Hwaak Seorak Hambaek
13E025 KF296851.1 Fungal endophyte sp.1 89 6
13E033 KC343153.1 Diaporthe nobilis 99 4 4
13E035 KF777187.1 Sphaerulina rhododendricola 99 1 4
13E036 JX290142.1 Mycosphaerella sp. 99 1 2
13E063 KF225615.1 Cytospora sacculus 100 1 6
13E071 JQ676190.1 Phomopsis vaccinii 99 3
13E073 FR715523.1 Diatrypella pulvinata 99 1
13E082 EF167581.1 Mycosphaerella handelii 99 2
13E128 KP974214.1 Glomerella sp. 98 2
13E132 EF055190.1 Pestalotiopsis cocculi 99 1
13E137 JN628117.1 Pyrenochaeta cava 99 2
13E138 AY787716.2 Lophiostoma sp. 96 2
13E163 KP124298.1 Alternaria alternata 99 1 6 12
13E178 FR717223.1 Sydowia polyspora 98 3 4 1
13E192 GU062224.1 Phialocephala sp. 100 6 1
13E195 AB067719.1 Cordyceps sinensis 99 1
13E197 DQ474070.1 Phoma macrostoma 99 2
13E199 AY787723.2 Phaeoacremonium sp. 99 1
13E200 HQ832812.1 Phoma sp. 99 1
13E202 EU030325.1 Diaporthe phaseolorum 99 1
13E206 HQ328050.1 Peyronellaea glomerata 99 1
13E210 EF419899.1 Fungal endophyte sp.4 99 1
13E213 JQ846088.1 Cryptosporiopsis actinidiae 99 1
13E221 AY546074.1 Fungal endophyte sp.5 99 1
13E224 KP991486.1 Dothideomycetes sp. 98 7 6
13E237 GU566235.1 Fungal endophyte sp.6 99 1
13E274 JF343585.1 Phyllosticta spinarum 99 48 65 55
13E293 AJ300333.1 Cladosporium herbarum 99 1 1
13E297 JX073098.1 Botryosphaeris dothidea 99 1 4
13E298 FM172803.1 Fungal endophyte sp.2 99 1
13E299 GU581245.1 Fungal endophyte sp.3 99 1
13E332 JN387907.1 Cryptosporiopsis sp. 99 7 2 4
Total Number of Isolates 67 52 83
Species Richness Index (RI) 4.04 2.78 4.07
Shannon Diversity Index (H') 2.05 1.44 1.81
Evenness Index (E) 0.71 0.58 0.61

‘Relative abundance indicates the percentages of the number of isolates in the study sites of the total numbers of isolates.
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Fig. 1. Phylogenic tree of endophytic fungi isolated from Thuja koraiensis. Internal transcribed spacer sequences of ribosomal

DNA were used to confirm the morphological identification of the fungal isolates. Sphatularia flavida was used as an outgroup
and bootstrap values (> 50) are shown above/below the branches (1,000 replicates).
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