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Undescribed Fungal Species Found in Ulleungdo, Korea
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ABSTRACT : Ulleungdo is a volcanic island inhabited by a variety of animals and plants in an oceanic climate in the East Sea.
The presence of filamentous fungi has been rarely reported in Ulleungdo. Thus, in this study some plants in the Nari basin and
soils in the Dodong region were sampled. Fungi were isolated from the soil and identified by microscopical and molecular
biological methods. Coniothyrium aleuritis, Hypocrea valdunensis, Pestalotiopsis uvicola and P caudate were identified and found

to be undescribed species in Korea.
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Fig. 1. Maianthemum dilatatum (A-1), Lilium hansonii (B-1), Ligularia fischeri (C-1) and a soil part (D-1), sampled for fungal
isolation in this study. Colony morphology on potato dextrose agar (PDA) (middle) and light microscopic features (bottom) of
the isolated fungi. DUCC 5057 Coniothyrium aleuritis (A-2, A-3), DUCC 5059 Pestalotiopsis uvicola (B-2, B-3), DUCC 5060 P.
caudate (C-1, C-2), and DUCC 5058 Hypocrea valdunensis (D-1, D-2). (scale bar = 10 um). Arrows point the sampled sites.

28 FFE 2 mL 52 10% SN2 7 Yol &
-80°C W& 710 HAAF|HA B A ARSI} £
3+ ATS DUCC5057HFE] DUCC50600 02 5 H

skt

EIg w0 mAlTEERE 38HR| 7 (Axioskop40, Carl
Zeiss, Jena, Germany)S ©|-83}o] TaASIHT. F-34)
21& 9l8iXE Kim 5 [7]9] drilling ®*Hll w2} genomic
DNAE 5% ¥ internal transcribed spacer 1 (ITS1) (5-
TCCGTAGGTGAACCTGCG-3")3} ITS4 (5-TCCTCCGC
TTATTGATATGC-3")[8] primerE A8} ITS rDNA
& polymerase chain reaction (PCR) o2 ZH3I%
o} F2] A A7 B Ante 2 o) FAke ¥4}
9] e} Trichoderma <21 DUCC5058 T+ F71=
translation elongation factor 1 alpha(TEF-1a) gene DNA
= TEF728 (5-CATCGAGAAGTTCGAGAAGG-3)7 TEF1
(5'-GCCATCCTTGGAGATACC AGC-3")[9] primers% o]

831 PCRE 33313t PCR 271-& GwiAHg 94°C
5% AT 94°C 30%, AR 56°C 30%, AT
Al 72°C 3022 3} F 30 cycle FYslH o, HF A%
A= 72°CollA] 1087F 2183199 PCR S-3%-¥ DNAE
1% (w/v) oPIZA A7]|95S Fste] IRIska,
High Pure PCR Product Purification Kit (Roche, Basel,
Swiss)E ARS8 “gASIATE. HAE DNAS |71IM<E
AAE vt ZAA} (Seoul, Korea)ol| 2J&]5}e] EAIs8)53c}
A48 971X EELS V| National Center for Biotech-
nology Information (http://www.ncbi.nlm.nih.gov)<] 4]
9J= BLAST ZZ 138 A}8-3}o] GenBank Ho|EjH|o]
20 5250 = JTEY] ITS © TEF-1o 24} 947)
93} Hlaste] PCR A9 11404 = gosigch 2
xéfﬂ' Q7187 reference A|E-2 Cluster X program[10]

o83t tEH7IMEAE (aligment)S FY3HAIL
MEGA 6.0 ZZ I [11]S ]88l A71-LEe] fA=<}



tEo] AleTE A48T Al'ET= neighbor joining
W [12] 92 1,000819] boostrapping #41-S 35t &}
gttt

PDA°Y 73t v § #F2] FelE dEeis W, 2
P13 (Fig. 1A-1)°14 &2]%¥ DUCC5057 w5~ 214
o] #AE FYEH Aehle RS LRI (Fig. 1A-2)
E%(Fig. 1D-1)°14 £2]E DUCC5058 w5+ A73o]
o~ w2 ARe] M mAeA] gk o g & S
H okl AT (Fig. 1D-2). A2u2] (Fig. 1B-1)°11A]
2]¥ DUCC5059 w5+ Aol =g]al olo| e s o
™ FAE BaiHeHAl A5ttt (Fig. 1B-2). H3 (Fig. 1C-1)
oA F2)E DUCC5060 7= DUCC5059 1159} 2o]
Aol =g 1Fe] Ao] UL ddoln] £& 34
o]aL A AAE RIS THFig. 1C-2).

BoAn)F o g wESIS Wl DUCC5057 o+ 3.4
+0.1x 1.5+0.2 pm 2712] €198 e ZAZA} #A}F
AN FAE ] AL FEG Fejo] BAAEL 2 B
=R A9 TH(Fig. 1A-3). DUCC5058 T 4~57]12] 2k
T8 0.9+0.1x 1.0+0.1 um 37|91 BEAYEAS0] tht
2 3L I thlso] AR Befo R EAH o= A
HAQI Trichoderma 49 55 7FAaL A (Fig. 1D-
3). BAAEL YO Z 2340.1x1.2+0.6 um I7|E
YeRAATE. DUCC5059 T+ 9.3+ 02 % 1.5+ 0.1 pm =L
719] EFlE A 370 AW o] ERStaL F e F&
A& A AR Pestalotiopsis T35 7FAAL JATH
(Fig. 1B-3). DUCC5060 1 5§+ DUCC5059 759}
AVl 8.5+ 0.1 x 1.1 x 0.1 um =719] EFIE 0 374
o] Ado] EAslar F 7] FEAE A Pestalotiopsis
TZE 7HA3L AATH(Fig. 1C-3). DUCC50592F DUCC
5059 T BT AR o] Fe AAjo]lom Fxhk=
E351th. DUCC506001-2 F&A2 25 Fako] A
o] Ao 707 R¥ESITHFig, 1).

g TF5 ITS 71X G0l 7IRkste] EAE8H4
WHo 2 FA3gH A3} DUCC 5057 W= Coniothyrium
aleuritis®} DUCC5059" T5~= Pestalotiopsis uvicola®t
DUCC 5060 = P. caudateS} 100% &3S 7HA]aL
AN (Table 1). 283 Trichoderma & FE|E HAW
DUCC 5058 7+ TEF-la 34} G714 E-S 7]4Hksked
% A3 M) Hypocrea valdunensis®t 100% 7
EA8 71K UAT. MEGA 6.0 T2 18-S o]R-8}]

3= FEt v71E Jd F Bal 55

2 TFES ATHoE A% A9 Azt a5
o] B4 ITEH 22 EVIE FAsIAY. 1Elsk
FeA, 2AE 24 S vCE DUCC 5057
<= C. aleuritis, DUCC 5058 75~ H. valdunensis,
DUCC 5059 75= P. uvicola, DUCC5060 <= P. cau-
date = 217} “§78810th(Fig. 2). 38E 5= THNE
A 71gkste] NIBRFGC 000130021 (DUCC 5057),
NIBRFGC 000130020 (DUCC 5058), NIBRFGC 00013
0019 (DUCC 5058), NIBRFGC 000130015 (DUCC 5060)
Y 7gHTE 7}7} Fof wigit

SHE A 218 4kl Age Aoz gl &575
H3e oS A I drdoell FA Y fd=e)
TR 275 &P Rl § el U] FUEEE 2
ol Folth{13], Fulel o} F-2rjzo] el el
e gle AAoo. AduEe] Aeelx of7tA] A=
B} QIAT 2E Ul Sk vRlddiae AT
Ho] A5 o Z BuEQltH14]. o] A4S U=EE He
T FEel By oalide] F2A & Akl v
< AEolth. FHE A/, P, FFHo] AEHoE
HuEo] QItH14]. FE C. aleuritiss 2013'd ©|<]
I oA Belste] vt EQe W [15], P uvicolas
20051 olgzjo} AlF o] YAl A AN Z7)
nEHS dodl= Ao HUEHATH16]. P caudate=
2007d F=rol|lA] Ha1gk =Fof oJshH FHAhF ol A
E23 WA = U= SR THL7). H. valdunensiss
Jaklitsch[18]°] 2]3}d 20111d & Ha17} Qi) o=
S5ToA B8 TGS AL olXH oA B
7} Eo] o1t o}F] ufjol|rt= Harrt E|of QIA] @o) w
715E 08 Balshe Hloltt,

o] e UYEAlE 554 e Frdst BA=
R8-S st F=E vhEolxl Attt 4 3d A A
el st st Rlar, 1 % -5 o o]
ROl AT o g AFE YA SollA sAE
A3, AlEo] & AojA Al Jl= Lot o] 3Lef| A9
=

e

2

-
AR R B Agolr o= BeE A F50)
o] The Aol FESRA] o9} thito] w3
Hol PR BelHgle] %5 o) a5l WFF A
Bl WAL TP Fol HEA) ool e 24}

7h el Basi.

Table 1. Molecular identification of mold using ITS rDNA or TEF-1a gene sequences

Isolates Nucleotide sequence

GenBank accession No.

The Closest genbank taxa ~ Maximum identity (%)

DUCC5057 ITS rDNA EU622266.1 Coniothyrium aleuritis 100
DUCC5059 ITS rDNA JN198506.1 Pestalotiopsis uvicola 100
DUCC5060 ITS rDNA JN198508.1 Pestalotiopsis caudate 99
DUCC5058 TEF-1a gene FJ860717.1 Hypocrea valdunensis 100

ITS, internal transcribed spacer; TEF, translation elongation factor.
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A KJ699114.1 Coniothyrium sp.
97 | EU622263.1 Coniothyrium piricola
EU622266.1 Coniothyrium aleuritis
Coniothyrium aleuritis NIBRFGC000130021
KJ921603.1 Coniothyrium aleuritis
FJ515607.1 Coniothyrium clematidis-rectae
——— JN088230.1 Coniothyrium aleuritis
| JF740187.1 Coniothyrium multiporum

47

56

100

100 | JF740187.1 Coniothyrium multiporum

JX681086.1 Coniothyrium palmicola

0.05

KF374689.1 Pestalotiopsis uvicola
AY682935.1 Pestalotiopsis neglecta
HQ288240.1 Pestalotiopsis uvicola
Pestalotiopsis uvicola NIBRFGC000130020
KF374688.1 Pestalotiopsis uvicola
KF374685.1 Pestalotiopsis uvicola
KM199311.1 Pestalotiopsis knightiae
AY687297.1 Pestalotiopsis uvicola
KM199304.1 Pestalotiopsis oryzae

77

KM199337.1 Pestalotiopsis novae-hollandiae
KM199341.1 Pestalotiopsis arceuthobii
[AY68731 2.1 Pestalotiopsis gracilis

100 lli KJ023087.1 Pestalotiopsis sp.
481AY687300.1 Pestalotiopsis versicolor

0.01

25| DQ417181.1 Pestalotiopsis diospyri

EU047943.1 Pestalotiopsis virgatula

60| DQ813425.1 Pestalotiopsis millettiae

AY687308.1 Pestalotiopsis briosiana

AY687311.1 Pestalotiopsis paeoniae

3 AY687305.1 Pestalotiopsis zonata

DQ789378.1 Pestalotiopsis albomaculans

AY687313.1 Pestalotiopsis besseyi

99 | DQ417182.1 Pestalotiopsis olivacea

AY687306.1 Pestalotiopsis osyridis

100 Pestalotiopsis caudate NIBRFGC000130019

FJ224110.1 Pestalotiopsis caudata

EF055188.1 Pestalotiopsis caudata

EU886767.1 Pestalotiopsis caudata

68
49

0.02

EU498322.1 Hypocrea epimyces
EU498318.1 Hypocrea brunneoviridis
AF534628.1 Hypocrea strictipilis

Hypocrea valdunensis NIBRFGC000130015
991FJ860717.1 Hypocrea valdunensis

DQ835491.1 Hypocrea americana
DQ835484.1 Hypocrea pulvinata
DQ835480.1 Hypocrea pseudostraminea
DQ835476.1 Hypocreafarinosa
L DQ835492.1 Hypocrea subsulphurea
DQ835474.1 Hypocrea eucorticioides
—— DQ841719.1 Hypocreavinosa
[ AY665711.1 Hypocrea flaviconidia

Fig. 2. Phylogenic relationships of DUCC 5057 Coniothyrium aleuritis (A), DUCC 5059 Pestalotiopsis uvicola (B), DUCC 5060
P caudate (C) and DUCC 5058 Hypocrea valdunensis (D) inferred by the neighbor joining analysis based on internal
transcribed spacer (ITS) rDNA (A-C) or translation elongation factor (TEF)-lo. (D) sequence data. Bootstrap value is given
above the node. Species clades are indicated by vertical bars.
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