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Notes on Five Unrecorded Endophytic Fungi Isolated
from Coniferous Leaves and Orchid Roots in Korea
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ABSTRACT : We collected leaves of Pinus koraiensis and Thuja koraiensis and roots of Bletilla striata from various sites in Korea.
The leaf and root samples were surface-sterilized and endophytic fungi were isolated. Fungal isolates were identified based on
their morphological characteristics and a phylogenetic analysis of internal transcribed spacer regions, large subunit regions, and
the B-tubulin gene. Consequently, we identified five species of endophytic fungi, namely Colletotrichum simmondsii, Fusarium
sterilihyphosum, Diatrypella pulvinata, Ochroconis globalis, and Sphaeria chrysosperma. These species have not been previously
reported in Korea and we report them here with descriptions and illustrations.
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2150l o277 theFst A=A WollA sk 715
AEA ol E2-S AFHEE [6], HAUT A7l
= O 715 A8 gPo R S A A olgar
AT b 2 gROXNE Iuje] ookt 22 g
EEAES] 93 Hedx WS wElstd 5 wdd
559 =] v71= 5ol s Barslara) gl

B Aol A E2]E T AU (Pinus koraiensis), =
S (Thuja koraiensis) & 25 HH ¥ d=2}H(Orchid-
aceae) 21 5-9] 3F =2 2} (Bletilla striata)®] Bejo|x] &
e oH, i} AEAE AFH st AP NN 24 v
I 22 A B8-S AT 9] 7B 30% HO,= 3EH
21810 potato dextrose agar (PDA)O |/d3t & 25°Coll
A 797E v FelaA] 2dE A GelA] FAPE o] o=
AR Al w8t o7 7S SRslT A
BEE]9] - Richardson 5 [7]9] WS 0|83l S &
23}, BElE SRSE AFE ¥ 70% EtOHS}F 3%
NaClO &85 22 A2]3lar, FAYAIQ! streptomycin
chloramphenicol &5 *{2}sle] -G Atsiitt. o]
HiE AESelZ E71E AAS ¥ ¢F 5 mm 2ol %
2}, 7l ZZ+S- water agar B Aol X451, 25°C Aol
A B3 3 FAL Mol o PDA HiRIZ Althskit).
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Srelol= MES Fo Al BATAS B 913
o] AZE A2 T 25°CollA] 7€7T w3t aL, lactophenol
aniline blue N 0= A|5E G5l 3F8H3n] 7 (AXIO
Imager Al; Carl Zeiss, Oberkochen, Germany) 3ol A
Zhatlet. gk EAMIESH 5785 9151 DNeasy Plant
mini kit (Qiagen, Germantown, MD, USA)S AME-S] 1
9] DNAE FE3160H, o] S =F polymerase
chain reaction (PCR)2 S=3Y3}AT}. Primer ITS1FS} 1TS4
£ 0|83} internal transcribed spacer (ITS) G4 [8]=,
primer LRORZ} LR16< ©]-83}%] ribosomal DNA2] large
subunit (LSU) @< [9]=-, 18|31 primer Bt2a¥} Bt2bE ©]
83} B-tublin PGS SZ3ATH10]. =3 Fusariums
o] 749 ITSE 97} B-tublin G S} translation elongation
factor (EF1) primerE ©]-8-3} [11] F+7F4<] PCRS- =38
3}9c}. PCR %71 5 annealing &% ITS 992 50°C,
LSU 99L& 44°C, B-tublin G & 58°C, EF1 992 55°C
2 AdAste] $-83192 ™, PCR AHE2 1.5% agarose gel
oA 223 F7] 5= 5H5lAL band7}F ATEEHA 3EA
& samples AElste] DNA Q7IXE 495 =519
T} (SolGent, Daejeon, Korea). 121 §7]14E-2 NCBI %
oA BLASTE ©]-8-8l] FALEES SR1% § 7} F5 319
ATZA 45 213 MEGA6 programs ©]-83l] Al
= eI 12]. A7 A3, F 55 PI7IS AT
7} 2] = ATH(Table 1).

Colletotrichum simmondsii R. G. Shivas & Y. P. Tan,
Fungal Diversity 39: 119 (2010)

S8 2470 AR AR (Pinus koraiensis)2] 2ol
A E-25AT}. Malt extract agar (MEA) BR|e|A] 7%k
v FEo] A7L 41~42 mm HE0]IL, PDA HiA|9]
A 797 viFE o] A7L 39~41 mm FEO|Th BT
A Fehs AT AL viA] Al BAHA e
o, TAe] AT wE, gete) e p-flo|n 5
He X5 o gk 29 52 Aol Als- mar )it a1
T viR]el] FEetA DakE o] i, 7PgRtE o] =
FAH o2 S Wil Uk (Fig. 1A~1D). Colletotrichum

&9 dFEL FH3 EAAF (conidiomata)ol| A HFIS
o] EAA} (conidium)E FASH=H| [13], £ AFoM=
C. simmondsii®] YA} JAE T}, BAIA = HHES
T2 FEHP o2, A= 3.0~3.7 x 0.7~1.3 um FEo
TH(Fig. 1U). ¥ FF9] I1TS 1, 2 A1€3} B-tublin X%<] &
7\ E-E& ATslal NCBIOlA] BLASTSI 2]gt w52}
o AEAE ZRIgE Ay ITS XYL C. simmondsii JN
121259} 99%2] FAREE ERISIH.9H, B-tublin A<
B2 A3} C. simmondsii GU1833059} 97%2] FANES &
oISFATY. Colletotrichum?e] v B BEAES
7HA] eEa1 2AlE0] QoA &3] W= WATolw [14],
Wz} 2150 Yol A A= 3ICH15]. Colletotrichum
&o &3hs TE2 AE9] Ao BANS dod|= W
A7t =7 1% sk o2 Baxal itk 6.

Ol

_

Ochroconis globalis Samerpitak, Duarte, Attili-Angelis
& de Hoog, Mycological Progress 14 (2/6): 3 (2015)

A Azol| A A SE Ak (Bletilla striata)] 2ol A
235 om, MEA HiA|ol| A 7371 vl gk #8-2 2)730]
15~17 mmO]iZ, PDA B Aol 7947F v 3k 52 27
°] 17~18 mme|tt. TF2] AL FAlFelA 71714E waL
7P SRS wQloH, Bt aiee Falol
A B g71d FeEieln 7PEAkee] Fele s FEe]
Th(Fig. 1E~1H). @7IAE 4L ITS 1, 2 A|YllA o
globalis KF9610859} 99%2] FAIEE ERI5IAaL, LSU A
Jof| A O. globalis KF9610963} 99%2] FAFEE SIS
o B 157} &8s Ochroconis®s 1552 749 T2
A WL FE9 7]8] 73 (opportunistic infection)] &
o7 Agsh= A o® IR o 17], AEelM= A%
T} (Zingiberaceae) 2=l WA O EZH] FAYSH}= Bl
7F A8

Fusarium sterilihyphosum Britz, Marasas & M. J. Wingf.,
Mycologia 94(4): 726 (2002)

A Roll A A5 Ak Bejoll A E2jslsier], MEA
Hj Aol 73t iR TE-2 A7 45~47 mmO]aL, PDA

Table 1. Endophytic fungi isolated from leaves and roots of host plants collected in this study

Fungal NCBI accession no.
Host Plants NIBR specimen no.* Fungal Species

Isolates ITS LSU B-tublin
Pinus koraiensis 15B028 NIBRGR0000194863 Colletotrichum simmondsii JN121205 GU183305

15P053 NIBRGR0000141037 Ochroconis globalis KF961085 KF961096 -
Bletilla striata

15P063 NIBRGR0000194915 Fusarium sterilihyphosum KF576628 DQ445785

13E073 NIBRGR0000194911 Diatrypella pulvinata FR715523 FR715523 -
Thuja koraiensis

13E156 NIBRGR0000194912 Sphaeria chrysosperma KJ739458 KF765689 -

ITS, internal transcribed spacer; LSU, large subunit.

‘Specimen were deposited with the numbers from National Institute of Biological Resources (NIBR).
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Fig. 1. Colonies of strain 15B028 (Colletotrichum simmondsii) grown on PDA (A, B) and MEA (C, D), conidia (U); Colonies of
strain 15P053 (Ochroconis globalis) grown on PDA (E, F) and MEA (G, H); Colonies of strain 15P063 (Fusarium sterilihyphosum)
grown on PDA (I, J) and MEA (K, L), conidia (V); Colonies of strain 13E073 (Diatrypella pulvinata) grown on PDA (M, N) and
MEA (O, P); Colonies of strain 13E156 (Sphaeria chrysosperma) grown on PDA (Q, R) and MEA (S, T), conidia (W). PDA, po-
tato dextrose agar; MEA, malt extract agar (scale bars: U = 5 ym, V, W = 10 pm).

HiRJo A 77 Wit S A4 40~43 mmo|th PDA WS wglon, WA 3o FAM} FEoE wo]
oA ARt T2 FAFTT AlRto] Aol wet Ze A5 A}ATH(Fig. 11~1L). Fusarium?y 05~ SAAEZ5E o
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13E073
100 [ Diatrypella pulvinata(FR715523)

91

Diatrypella whitmanensis(KM111553)

86 Pestalotiopsis gracilis(AY687312)

Fusarium lateritium(FJ037744)

100 I|j 5P063
Fusarium sterilihyphosum(KF576628)

100 | 13E156
Cytospora chrysosperma(KJ739458)

95 100 —E Cytospora leucostoma(KU170619)
Cytospora cincta(KR045625)
77 ﬂ 158028

Colletotrichum simmondsii(JN121205)

100 \{_Colletotrichum Jupini(KF207599)

55 k= Colletotrichum acutatum(JX844156)

Ochroconis cf. constricta(GQ426969)

100 L| 15P053
5 | Ochroconis globalis(KF961085)

Exidia uvapsassa outgroup(DQ241776)

—
0.05

Fig. 2. Neighbor-joining tree of endophytic fungal strains isolated from plant leaves and roots. 18S partial rDNA were used to
analyzed in this study. Exidia uvapassa was used as an outgroup.

13E073
100 r[ Diatrypella pulvinata (FR715523)
100 Diatrypella stigma (FJ430588)

— Cytosporatibouchinae (KX228335)

% _Li 13E156
90

Cytospora chrysosperma (KF765689)

Ochroconis crassihumicola (KJ867430)
97 | 15P053
100 | Ochroconis globalis (KF961096)

Exidia uvapassa (AB871744)

—
0.02

Fig. 3. Neighbor-joining tree of endophytic fungal strains isolated from plant leaves and roots. Large subunit (28S partial
rDNA) region was used to analyzed in this study. Exidia uvapassa was used as an outgroup.

E XA} (macroconidium) @} A2FAY A} (microconidium)S & T3t EF1 AE B4 23 E sterilihyphosum KF4227299F
A=t [19], £ AFolMe ARAAPE BEEACHFg.  98%] FAFEE BR1E 4= QI (Fig. 5). Fusariumss o
1V). AFAR = T 2 Woke Tty e ERIEo) F= AWIdES (Platanthera)?l P Praeclara [2013 A} (Ble-
o, F7]E 9. 0~9 5 x 12.5~13.5 pym FEO|T}. ITS 1, 2 A tilla)%:2] B. ochracea SoIA 8=t Hav) glom
Qo] A7IME-S B8 A} E Sterilihyphosum KF576628 (21], Fusarium 252] DIF-2] 1= W] 2l A
7} 99% vAh—E— Aom, B-tublin ME ¥4 Ax} E - Ao ZE FAS Ry E vl Qlo}[22]. T, T3 4
Sterilihyphosum DQ4457859} 97% FAF=S ERlal9itt. Bl &3k 57 IEE0ME He #3Ho] dojd 1
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—39|_— 156B028
84 Colletotrichum simmondsi{{GU183305)

Colletotrichum boninense(GQ849437)

Fusarium poae(AF404236)

o
Fusarium sterilihyphosum(DQ445785)

01

Lentinula lateritia(AF106144)

Fig. 4. Neighbor-joining tree of endophytic fungal strains isolated from plant leaves and roots. B-tublin region was used to

analyzed in this study. Lentinula lateritia was used as an outgroup.

99 I: Fusarium culmorum(JF740860)
Fusarium meridionale(JF740835)
Fusarium sporolrichioides(JF740876)

98

Fusariumacuminatum(JF740857)

_|—_15P063
85 Fusarium sterilihyphosum(KF422729)

0.1

Exidia glandulosa(DQ059043)

Fig. 5. Neighbor-joining tree of Fusarium sterilihyphosum. Elongation factor (EF-1) region was used to analyzed in this study.

Exidia glandulosa was used as an outgroup.

Aol M B d57F EeEAT= 715E0] SATT23].

Diatrypella pulvinata Nitschke, Pyrenomycetes Germ-
anici 1: 72 (1867)

7% 713 sl A= =5 (Thuja koraiensis)
90llA] E2]g 7otk MEA HijR|ol|A] 747t vl
Z2 27 54~60 mm FE0]3L PDASA 77 vk
2 A7 32~45 mmAEo|th BYE F HEFS ¢
o SH-e IS w1 Qo k] ks B
SHA §71% convexB ©|tH(Fig. IM~1P). 971X 442
ITS 1, 2 A9olA] D. pulvinata FR7155239}F 99%2] A=
£ SRIsIN e, LSU A Hol| A D. pulvinata FR7155233%}
99%2] FALEE RIS, Diatrypelladsol &= 59
752 7FX1Z(Solanaceae) [24], F 52} (Fagaceae) [25]
59 AEA AT OZ FATh= o= UelA Ut

e
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Sphaeria chrysosperma Pers., Neues Magazin fiir die
Botanik 1: 82 (1794)

BUE 23] Hepilel] AR w3e] Aol
2§ 2olth. MEA WIXIolA 7217k wjokel o] 27
£ 60~68 mm F=0]aL PDA iAo 797 vidE &
o] AL 55~68 mm Y=ot} HigE o+ o] SiH

o
O

flo

B2 S w3 FEe 7gE Aol HEke] I &

5 = Fejon] 7Rl EEE S THFig. 1Q
~1T). T2 (aseptate) 2] ]| =Z H AA|X] EoFe] A
212 A5, BAAR] TA7)= 4.1~4.7 x 1.6~2.3 pum 73
EO|th(Fig. 1W). @7IME2 ITS 1, 2 X9 4] A3} K]
7394587} 99%°] FALES ERISIIAL, LSU A He] 4
A} KF765689%F 98%2] FAKEE SRISHATE. Sphaeriass
o] T-H+= BT} (Gramineae) 2=l WATOZHR FAYSH
The ®Bavt )lom[26], S-FHeldME 2 HF2 (Eu-
calyptus globulus)ol|A] £ F2] 77} WATo2H £
HATH=E 7150] A 27].

WA Aol tigk Hufoll A 5 AQ0 Her T 7
A1 Hdo] fAIghE A7 AR vFo] &£ uj[28], W
A 54 715 AEl tig S 2l e Bo=
HoAZIth webs o]%e] o] Y ATl B
st 715 AEolA WS BElste] s ERIska
7 wEE WY T8 gRsks 3] FRsithL
Azt

AT ST, 5] 37 Aere] Helef A
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A& Tk WS e8] AT ©lE
3l specific primerd] ITS1F9} ITS4E ©]-8314] internal
transcribed spacer (ITS) rDNA% %%} primer LRORY} LR
165 ©]-8-51%] large subunit rDNA G, primer Bt2a¥}
Bt2bE ©]83l] B-tublin PSS, 71831 EF-1 primers
©]-8-8}q translation elongation factor A/ @7INES
Al AT A A} Colletotrichum simmondsii,
Fusarium sterilihyphosum, Diatrypella pulvinata, Ochro-

conis globalis, Sphaeria chrysosperma & =] V|75 5~
555 wElote] e, A= 7 29E Mest
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