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Notes on Five Endophytic Fungal Species Isolated from
Needle Leaves of Conifers in Korea
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ABSTRACT : Diverse endophytic fungi were isolated from surface-sterilized leaves of three species of conifers inhabiting various
sites in Korea: Abies nephrolepis, Pinus koraiensis and Taxus cuspidate. The isolates were identified based on morphological
characteristics and sequences analysis of both internal transcribed spacer and large subunit regions of rDNA. In this paper, we
report on five previously unreported species of endophytic fungi isolated from conifers: Biscogniauxia maritime, Nemania diffusa,

Pezicula carpinea, Phomopsis juglandina and Sydowia polyspora.
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T x5S RISFA AL, perylene derivatives, palmaru-
mycin 3 22 A7EES FHP|E ATHe).

A AR 5 A (International Union for Conservation
of Nature and Natural Resources, [IUCN)ol| W2 2G4~
= FEerH 5 734 540l wel 83} 685 600
TORE BFRE I loH, 1 F 35552 Blo] Yastal,
oF 35%%] 2000 F A2 EE 91710 A5l ttal &t
A7), = A= Lee [8]9] 7/ 715l we} 53}
174 5452 Qa7 BE3laL Qlom, 71 5 aLfrgol#}
FE 71 AgE e} T 52 17 TH
o &gt #7715 s} 5o Q1o <ls) JiAGT
8] ZHAsiar k. wheba] ShibsiEnt opuet, A AllA1A
o= sl e A9 A HE S} A mAIFQ

W= #3138 Hg2 AX sABAS I8 = o
&k TRl tigk A7 g Ao, ol Bl AE
o

Ao g2 WATS e, SRk AL ule- 8%k A
T FAleIth. AETFIHS AVIZ 7 A= S oF
W SEE 9% Oeksl =go] JeEar glom, Hxlar
T $8 ATE FXIE] fEiMe FHEOE T2
o] AEAAS FHal= o] vl AlEgH Adejolt. &
Tl b AAYsE 359 JFFERE WATS
SR, FeEH, EAEEAR] WS B3l Rl
559 U] 97|15 WATS Baskaia) sk

Fhre] Aok (alE 1,708 m; N 38° 07/, E 128° 227)
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ol|X =5 (Taxus cuspidata Siebold & Zucc.)Z} AUS-(Pi-
nus koraiensis Siebold & Zucc.), 737|%= A= 1,468
m; N 37° 597, E 127° 30")°|X] ZHIUF-(Abies nephrolepis
(Traut.) Maxim.), 35 &5 (N 37° 29, E 130° 54)°l1A]
FE 59 A AFHstA, 48217 oujel] 1 EEE P35t
Aok, o] w Yo Il gle A FRF oz Aesio
AHEEIoH, oA AASY] S8l B2 B2 AF
St U Bt APUE & TS JegEid. 1A
At 1% AFASANIEF (NaOClAlA 33, 70% oflgh
Zo|A] 23 AEtal AR AlXsIt. ol Mg
e 7HIE o831 1 mm Zo]Z A2 F potato dex-
torose agar (PDA) HjR|ol| X]’d3}159.2H, 25°C Aol A] vl
FeAA LAY TFES WSk Aluml st
LElE v FEEE] 54S doliy] fist 25°C
Aol A 147 vl TEo] AFEEE S5,
TEo) 2719} A, 1Y, dAe) Aehe JH 55 52t
o7 FESIAT. o] F SHto|= widHS o]&3te] 25°C
Aol 7UZE v kS £ lactophenol aniline blue -84
o2 NFEE M3t F3FEH| 7 (AXIO Imager Al; Carl
Zeiss, Oberkochen, Germany) 3fol|A] FA3Z2ke] F7]9}
2o, BAEAE T wEEY. 247+ WA DN
easy Plant SV Mini Kit (GeneAll, Seoul, Korea)2] *ol]
w2} genomic DNAS FZ313ith & T2 DNAE o
E-0]&2Q1 primer ITS1FS} ITS4E ©]-8-3}] internal tran-
scribed spacer (ITS) A|9-S 52319931 (9], NCBI gl &
714go] 5250] gl Foll § &fl, PCR primer LRORT
LR16< ©]8-5}%9 ribosomal DNA & large subunit (LSU)

100

flo of

2
ITSA| YL 58°C, LSU rDNAA| 2 54°CE 21z} A8-519
o, A== 2719 bandE QI T AVIME B4
2] 25} TH(SolGent, Daejeon, Korea). 2% A7 |ME=
2 NCBI “39ll4] BLASTE 3} similaritys 13+ &,
Q7IMEY] FAEE vECE AlSTE 23Skt o] u
bootstrap 432 1,0003] HHE-0 7 85| o™ MEGA6
[11]E °]&3}d neighbor-joining (NJ) AlSTE A8
T} (Figs. 1, 2). 9714 <€ A1E= Genbankol| 5531531, o
F+13C005< KU8372339] accession numbers, 75 13C
026= KU837234%, T5-13C137<= KU837235%, =+ 13
C148= KU837236%, T+ 13C261= KU8372375 -
Flyd=4

AAg FE3I9TH10]. PCR 27 T annealing 2%+

>

Biscogniauxia maritima Lar. N. Vassiljeva, Mikol. Fito-
patol. 22(5): 393 (1988)

Aohiboll A A Aol Al EEstdler,
PDA v R0l 7U7F vieke -8 wHFo] 9F 15~20 mm
Axolct. BAe] FARAZ} Tl FF dARE B8t
3 lom, MARE 74 = 47 dAPE AR SEET
(Fig. 3A). ¥%-2] SH-L ofo|® ]S Wil )T} (Fig. 3B).
o] 72 rDNA 5 ITSAIY tigt A7 INES 4%
A3} B. maritima JQ247198%} 99% AF54-S Bt}

TR 73 doPit, N 38° 07, E 128° 227, AR
(P. koraiensis)2] 39, 13C026 (NIBRFG0000137451, Gen
Bank accession no. KU837234)

Pezicula acericola CBS 248.97
Pezicula pruinosa CBS 292.39
Pezicula corticola CBS 260.31
Pezicula aurantiaca CBS 201.46
ezicula frangulae CBS 286.39
Pezicula cinnamomea CBS 939.70
Pezicula eucrita CBS 671.96
Pezicula carpinea CBS921.96
13C261

Nemania bipapillata 5336

Nemania bipapiilata 5063

100 Nemania diffusa HP112
100I 13C148

Sydowia eucalypti CPC:14927

100 [ Sydowia polyspora CBS544.95

1001 13C137

| |
0.05

Exidia uvapassa TUFC34007

Fig. 1. Neighbor-joining tree of Sydowia polyspora, Nemania diffusa, Pezicula carpinea isolates based on a combined alignment
of internal transcribed spacer and large subunit rDNA sequences. Exidia uvapassa was used as an outgroup.
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Biscogniauxia maritima (JQ247198)

-Biscogniauxia latirima (EF026135)

Biscogniauxia mediterranea (EF026134)

Biscogniauxia cylindrispora (EF026133)

4|:Biscogniauxia granmo (JX507803)
94 Biscogniauxia arima (EF026150)

100 1 13C005
81 [Phomopsis juglandina (KC242236)

Phomopsis amygdali (GQ281791)

100 Diaporthe helianthi (AY705842)
91 Phomopsis columnaris (AF439625)
100 L Phomopsis sclerotioides (AF439626)

0.1

Exidia uvapsassa (DQ241776)

Fig. 2. Neighbor-joining tree of Biscogniauxia maritime, Phomopsis juglandina isolates based on internal transcribed spacer and
5.8S rDNA region. This region was used to confirm the topological appropriation of the isolates. Exidia uvapassa was used as

an outgroup.

Nemania diffusa (Sowerby) Gray, Nat. Arr. Brit. Pl
(London) 1: 517 (1821)

slopitoll A AT FRIVFY] HAPlM Eefstalor,
PDA HJA|oll A 143t vk E2 o] oF 37~42
mm JEo|th. IHLE AN FAATF EARYS FAS)
Ao, A= Btk FeE war . 3%
EH2 FES 7EAaL Qi (Fig. 3C, 3D). B4e] dARlE
Zrol ApHA dRTE Ao g WahH, oF S|4
S WS RIS 7 Tt TR TAF ALl 2 e
Halo] Bl | A FAH AL, o 7R AP} A Q)
o Z2ke] A7) 3.0~3.5 x 10.5~12.5 pm FEO|h(Fig,
3K). ©] 9] rDNA 5 ITS Ao g A7 IMES &
215+ A3} N. diffusa KC3545947} 99% 5432 HJom,
LSU rDNA A|¥e]| tigt A7 E& 498 A3} N. diffusa
DQ840076.19F 99% ‘35732 BATh. Nemania 52| T5
< ARk o7 vAprEe] BH-E Fufish=t] Hofske A
oF WuEI YO, N. diffusa GA] Xp T2 Hajjol]
A= A Bark Qloh12).

PERE: 3715 3}k, N 37° 597, E 127° 307, HHu
- (A. nephrolepis)®] %9, 13C148 (NIBRFG0000137590,
GenBank accession no. KU837236)
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Pezicula carpinea (Pers.) Tul. ex Fuckel, Jb. nassau. Ver.
Naturk. 23-24: 279 (1870)

=5 =olM AFE T HgellM Eefsilem™, PDA
a2 A 2197F Bl dE TF-2 W7ol oF 18~20 mm 73
Toln}, 12 A2 2N AFS HH, FYHole A
A el gk wge] TAF FAE O la, 7P R 2

TE Ao] Fojzit}, w3 TUF= 6~7709] A9
go] FAlT o] Qo). HARE= 5mm FA19] 7| FAE
AL, AEE-S HolX| =T} (Fig. 3E). BjA|2] S-S
AN A& Ao, fdR= @2 A9 3t ¥
AL T Ay} AR gl A A}
7F 3 RS S 4 d%leH, 11 A= 1.5~5.0
pm AEO|H (Fig. 3L), A<d A+ 84 Al 20 pm =
718 AL FAEE AR IR At o] #FY
rDNA & ITSAHell tigh A7IMEs #2498 23 P car-
pinea AF1693067} 99% “35/3S X3 ™, LSU rDNA 4|
Aol thgt A7 ES 4% 23 P carpinea KR858897
9} 97% AEAE WY}, Pezicular £:0] £EL8 20 B3
Aol MAehe IE B FAshs T o = &
HA dom, I} F& PAAE-E sl 22HAF AHES
HHIgkE o2 deiA QtH13). 53] ol¥dl ¥ P
carpinea’s. 2XPIAL ARE-E THEO] FH|Shs A B}
Ko™ [14], FHNAME o]2|gt MTEdd gk FEHAF
7} B8k Ajdolt.
TEFE: 5%, N 37° 29, E 130° 54, F5(T. cuspid-
ata)®] I, 13C261 (NIBRFG0000137645, GenBank acce-
ssion no. KU837237)

Phomopsis juglandina (Sacc.) Hohn., Sber. Akad. Wiss.
Wien, Math.-naturw. K1., Abt. 1 115: 680 (1906)
doprtellr AT o] QoM Zelsiiom, PDA
HiA]el A 1447F vl e - o] oF 35~40 mm 4
Solt}, FE] MARE BHHT FehS vz, AN 7
At EQ B B, AR A Aok,
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Fig. 3. Colony of strain 13C026 (Biscogniauxia maritima) grown on PDA (A, B) for 7 days at 25; 13C148 (Nemania diffusa)
grown on potato dextrose agar (PDA) for 14 days (C, D) and spore (K); 13C261 (Pezicula carpinea) grown on PDA for 21 days
(E, F) and spore (L); 13C005 (Phomopsis juglandina) grown on PDA for 14 days (G, H) and conidiomata (M), a-conidia (N);
13C137 (Sydowia polyspora) grown on PDA for 21 days (I, J) and conidia (O, P) (scale bars: K, L, N, P = 5 pm, O = 10 pum).

3G). & e HAH R Agh rAlSs Wil It} (Fig.
3H). Al AEE-2 gt} Phomopsis 9] 7P =Q3H
Felehy 5L, alpha 8 XA} beta § ¥ALE W=
AFE] 44 (phialide)7} £°1 = HeMe] B4R}
(conidiomata)Z 7FA1L JAth= Aot} 15]. & Ao e
AR St A alpha Ho] EAP7} #2E|loH, EA}e]
A7]E 2.0~2.5 x 3.5~4.5 pm L]l gL Fo] M
3 EHI ¥ WAl itk (Fig. 3M, 3N). ©] 5] rDNA &
ITS Aol thgk A7 DS 4% 23 P juglandina KC
2422367 99% “FEd5 BTt Phomopsis <& 2 AAIZ
O 2 ket oA HaEE F23 218 yditolal,

N

73 2= ZAolA WEE dEAQ] WAToltH 15,
6. T3t I = AT ERFEAAE BE doTlE A
&edA JAH17, 18]. P juglandina= S5 (Juglans regia)
o & do)e WdTo T HaEo] QIrH19].
TR 3= Aok, N 38° 077, E 128° 227, F5(T.
cuspidata)®] 1S3, 13C005 (NIBRFG0000137673, GenBank
accession no. KU837233)

oz

Sydowia polyspora (Bref. & Tavel) E. Miill., Sydowia 7
(5-6): 342 (1953)
slobiol ] A Rolbe] APl welsigon,



PDA HI|A|A 2193t vjE 52 wEo] ¢F 35~40
He @2 Ao A7 A= Sl
o, MR e Ao gyt PAd=o] Jar, Et
g FHE W ok, dARY] Hee g s, 3
Hol| Ze o) AEEo] Atk (Fig. 31). T&2] SHS
ol HAH = Fe AMS wa jlom, T4l &
< 20 Shrt FAE]o] AUTk(Fig. 3]). 2] FAF A}
o|Z B} IAP} H2 HIEE XA 9lO™ (Fig. 30),
TAZAAL TR HAEA] et A5S 2419
F7)E 3.5~45 x 85~11.5 um F=o|H, Mo s}
(Fig. 3P). ©] #2] rDNA F ITSAIFe] tgt A7 M ES
B3 A3} S, polyspora FR7172237F 99% 548 B
o, LSU rDNAR| o) thgt Q71 EES w48 2 6.
polyspora DQ678058}F 99% “F5/3S HATE. S. polyspora
= A (Abies Mill)ol| E3h= 79 ol =
do7|l= SAe] HS vies Hdwes dHA ot
[20].
TR E: 771% 3ot N 37° 597, E 127° 30, ®-HIU
T (A. nephrolepis)®] ¥, 13C137 (NIBRFG0000137693,
GenBank accession no. KU837235)

o o\

¢

AT 23t 5 71Astke} QIzte] o5k FlEo g <l
3 S2ue} Al WAG7E 5438 Aastar ok 3
o] e PAIER] IAME tiE] Aope B
TFe] BFoa®E ojojd 4= Qlnt. ofo] & dArelM= ¢
et FRAHQ Areet A, A A &35 5
A HFrE A8k WATES Estiar, s w7
E YA 58-S FRISISATE. o]iel B8t 7 F Pezi-
cula carpinea & IS she 23F URRKREES T
The Bart sie] WAE-S thdst of=ey =425 v
€ T e ATEAES A 5 o olEE BAIA 7t
219 HEo] i e 5 T3] FH SdcME WA
ol thek A57F B ok Aol web HdeE 29
g g s AEolA WAERE TEeh] 9% =9
o] XAk A= dF] Fo Aol gk ofsirtt
oz, AeAkle] BEo® 7efg 5= ls Aot}

=

¥ 9

£ dFelxe Bdxe] Aokl X F5 (Taxus cuspid-
ata Siebold & Zucc.)® ZP5-(Pinus koraiensis Siebold &
Zucc.), 7A71% sjRitollA EHIUS-(Abies nephrolepis
(Traut.) Maxim.), 35 &35 FoA F5 52| 3FS AH
st YATS sk, wElE o] FEEE 54
< 3L, ITS rDNAS}F LSU rDNAA| Y] @714 E
A3t & FHSIATE. 1 AF Biscogniauxia maritime,
Nemania diffusa, Pezicula carpinea, Phomopsis juglandina,
Sydowia polyspora 5] 5%2] =] v|71Z WATS <l

AT delld 227 559 = vI71E AT 55
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