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ABSTRACT

We isolated endophytic fungi from the leaves of woody plants inhabiting the Ulleungdo

Island and Yeosu in South Korea. The fungal strains were identified based on their

'.) morphological characteristics in conjunction with phylogenetic analysis, which was

Cheok for performed using sequences of the internal transcribed spacer, large subunit rDNA, and
updates

B-tubulin DNA. We confirmed the presence of Neofusicoccum mangiferae and Thyronectria
cucurbitula, two endophytic fungal species that had not been previously recorded in Korea.
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Aol AREE AlE Al 5= 2019\ 5l A 78 Afololl ARSI, & &5 AlH HAE
(37°29'154"N, 130°4924.7"E)0l] AHY5H= A = - Fagus engleriana Seemen. )2}, A o] 4A] =
ARZO] F24K(34°35'36.6"N, 127°47'27.5"E)°ll AHY5h= B-EAFE 7] (Rubus coreanus Miq.)2] ¥4
o] gl= dZ AFsto] Eejoldall Hof] Fof 24417k ojufjof] AAA = RbsIGITE o2 F74
2 A = 1% NaOCl &Hol| A 127F 70% EtOHON A 287 el 2 FHANE 5FQlcHs). B
Qg HtH 79| E o|-8sto] Aot 372 22 5 potato dextrose agar (PDA)H]A] o] X
sttt B A S 25°C° dark sideolA] BHYFSHAA] L2 HAFS: A 22 PDAHIA] 2 malt extract agar
(MEA)°l Althste] 4= 226l o4 B8 d5 si-an|4 slollx #3529 2719 M
BoF FA] e 55 TSI (Table 1), A E A conidium) S BH2H6}7] Qo) efol= HH
FH= o]-&5tof 25°CollA] 77t Hi Y & Gt n| g doll A wEsielt 752 5= Slol
Diastar™ 10X Direct Lysis Buffer (SolGent, Daejeon, Korea)2] protocol©l] w2} A2 EE] genomic
DNAE FZ5t}. o7 5014 Q1 of2] Ze}o|w(Table 2)E ©]-8-5t0] 5% DNAE PCRE &
Z5}111.5% agarose gelolA] 71952 S5l DNA bandS EQ15H & 7|4 d BA1S o]=|5%]
Th(SolGent, Daejeon, Korea). T4 714 Q-2 NCBIdoll A BLASTS}] similarity S 2H1SH &
MEGA X Z 2133 0]-85}0][6] F P =2 Al 9] A7]4 B2 ©]°] neighbor-joinning 4]
O 7 Ae4E sIelt s 07| 5F 5= TE A BNIBR)C! 71851, DNA
A7 E-2NCBIol| 55513}
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Table 1. Morphological characteristics of fungal strains isolated in this study.

Strain Colony  Color Size Shape Conidia

Neofusicoccum PDA, 25°C, Gray and white 3845mmin  Smooth surface, Hyaline, ellipsoidal to ovoid, darkish grey,

mangiferac 19E448 7 days diam. cottony aerial mycelium uniseptate, (10.01-)10.82(-11.19)x(5.09-)5.57(-5.91)

pm.

N. mangiferae [10] PDA, 28°C, Initially grey-white and Uncertain Uncertain Hyaline, ellipsoidal, aseptate, 12-16x5-8 pm.
14days  become dark grey-black

Thyronectria PDA, 25°C, Whitish brown 45 mm in diam. Cottony with aerial Hyaline, ellipsoidal to cylindrical, aseptate, (2.94-

cucurbitula 19E298 7 days mycelium )3.41(-3.94)x(0.42-)0.63(-0.72) pm.

T. cucurbitula [15] PDA, 25°C, Whitish brown or 50-83mmin  Cottony with aerial hyaline, ellipsoidal to oblong, sometimes slightly
7days  whitish yellow diam. mycelium curved, aseptate, (2.2-)2.6-3.4(-4.3)x(0.7-)0.8-1.2(-

1.9) pm (n=150).

PDA: potato dextrose agar.

Table 2. Primer sets and PCR conditions used in this study.

Locus Primer  Nucleotide sequences (5'-3") Annealing temperature (°C) Reference

Internal transcribed spacer (ITS) ITSIF  CTTGGTCATTTAGAGGAAGTAA 50 Gardes & Bruns [16]
ITS4  TCCTCCGCTTATTGATATGC

Large subunit of tDNA (LSU) LROR ACCCGCTGAACTTAAGC 44 Moncalvo etal. [17]
LR16 CACCCAAACACTCGC

B-tubulin DNA (TUB) Bt2a GGTAACCAAATCGGTGCTGCTTTG 55 Glass & Donaldson [18]

Bt2b ACCCTCAGTGTAGTGACCCTTGGC
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2n Y =of
Neofusicoccum mangiferae (Syd. & P. Syd.) Crous, Slippers & A.J.L. Phillips,
Studies in Mycology 55: 248 (2006) [MB#500878]

ofpol] A Aleh= EEAME 7] 9] QoA EelH 7=, PDACIA 797 BiE #F9 A7)+
45 mm 7 == - w27 2pgheh oF- R BE AA| A 0 2 ofet A wuh A7 A
Ak F2o] Jlof kx| 34 w] & 7171 23] 5 E.QIThFigs. 1A and 1E). MEA B Z[ol| 4] 747} v
FH #52] 37]+= 3540 mm A Eolc} -2 A2 0 2 -2 5] A3 u]v(Fig, 1B), W2 7
JA o2 pHHo| EFAst JejE o] 2h(Fig. 1F). AP} e o2 1o A
A}73 (conidiophore)©] &0 47| Sty DetE|o] BRIy 52 ARy o] S EAt = et
CHFig. 11). ®EAHE o) 72 M o, & AuhE 2811 3 7]+ (5.09-)5.57(-5.91) X (10.01-
)10.82(-11.19) um 73 =0 | Th(Fig, 1J).
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Fig. 1. Cultural and morphological characteristics of two endophytic fungal strains. Colonies of
Neofuisicoccum mangiferaec 19E448 grown for 7 days on potato dextrose agar (PDA; A, E) and malt
extract agar (MEA; B, F), conidia (I, J); Colonies of Thyronectria cucurbitula 19E298 grown for 7 days
on PDA (C, G) and MEA (D, H), conidia (K, L) (Scale bars=10 pm).

The Korean Journal of Mycology 2020 Vol.48

417



Leeetal.

Specimen examined. Keumosan mountain, Yeosu, Jeollanamdo, Korea, 34°35°28.52"N,
127°47°57.13"E, July 16, 2019, isolated from leaf of Rubus coreanus, strain 19E448, NIBRFG0000506603,
GenBank No. MW 192863 (ITS), MW192861 (LSU)

N. mangiferae= 1%=2] Wi (Mangifera indica)ol| Al E&]% Zlol|A Fo] st o
I, Dothiorella mangiferae® %% B 1% JQTH7H7], Slippers & Phillipsoll 23} #H2] 491
Neofusicoccum -2 A 23] $ATHS]. N. mangiferae2] 2’3 AF= Neofusicoccum4;:2] T2 50|
Zte 2 E Aol H]sl o] 7} ol B2 Zlo] £ o|th9]. & Aol A ZlH 72 (aseptate) 2]

5

&

9% B4EAE A 7IAR(8] % THE ATH{10]e14 E1E N mangiferac®] £/} A,
SHR=

7|

o] Lx|sh= AL FRISHATE ITS A71A4 B2 N. mangiferae MK282738.13} 99.47%, LSU
A& N. mangiferae KF766370.13}+ 99.68%, B-tubulin & 7] 4] B2 N. mangiferae KY608741.13}
99.28%°] YA =5 HeloH, BT 22 Al5-5 B J5HATHFig 2).
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>

Thyronectria cucurbitula (Tode) Fr., Summa vegetabilium Scandinaviae 2:
388 (1849) [MB#142532]

= Nectria cucurbitula

5ol AAshs o] dojA Z2|H w2, PDACIA 797 v #52] A7)
£ 45 mm Y =2 vl w2 A] Ay, b2 2 2} S o] f4jo] Qlom HA|H o g &
22 35dAPEEAUTHFig 10). S o} =2 kA 22 A TrkFig. 1G). MEA
B z]ofl A 747 B FE FE2] A7)+= 3845 mm Folth 9L At o] FFFA} wHE
o] ZAA| A2 e FlHAL Ql(Fig. 1D), ST A4 U (Fig. 1H). 32
7PgARe] B2 SRSk A ol Sl POl AR AT Hintermode) 210l A]
EFA o] B EAT} 2| 20] B/ of shuby] EtEnh S A= o7 o] T2 2|4 o A
ao] gl 70 2 Holth 37+ (042-)0.63(-0.72) X (2.94-)341(-3.94) um % = 0] Ch(Fig. 11).

Specimen examined. Ulleungdo, Gyeongsangbukdo, Korea, 37°31°11.36"N, 130°51 58.51"E,
May 1, 2019, isolated from leaf Fagus engleriana, strain 19E298, NIBRFG0000506599, GenBank No.
MW192859 (ITS), MW 192860 (LSU)

T. cucurbitula= 1791F01| TodeCll 2|3l Sphaeria cucurbitulaZ %% B E|ITE7H11], 1849 0]l
Fries©l] 2Jaf 2hd2] FEfE 2712 Nectria 408 A %3] QITH12]. Jaklitsch & Voglmayr (2014)
= 1DNA2] LSU ¥ 2 RNA polymerase subunit (RPB) 42| EAHYESH] Al5-S S7 2 o]
Z-& ThyronectriaZ:0l] Y2 A|ZATH13]. @A Mycobank (https://www.mycobank.org/)ll-= current
name©| Nectria cucurbitulaZ. 7] =% BFH NCBI2} Index Fungorum (http:/indexfungorum.org/)°ll+=
Thyronectria cucurbitula?} current name O 2 7| &%] o] QItt. Jaklitsch & Voglmayr2] H1Lof| A= e
A E/49] vl 7|25 R] oroLt B AALo] DNA AlE-EA 0l A Thyronectria®ll &5k S5
& Nectria %:0] F-51h= B 5] FH2H = 7152 Hol5al Qth(Fig. 3). Wb 2 Atol|Af= o]
Z-& Thyronectria cucurbitula=. 573 SFATE. T cucurbitula= YR 0 2 Z of|Aut 22| 7] E0]
AL BAEYARH14], & Aol M= HE el HELRM Wiz 22=

F
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o, FAute] Ergoh A A AR A1 Aol ElE A5 DA|sHATh ITS 7]
YL T. cucurbitula MH860919.17} 98.87%, LSU €7 | A E-2 T. cucurbitula MH 872657.12} 99.17%,
B-tubulin ¥7| A B2 N. cucurbitula HM484592.13} 92.55% Y 2]5HH, phylogenetic tree Aol A -2
A'5-2 /s thFig. 3).

Neofusicoccum occulatum CBS 128008

Neofusicoccum umdonicola CBS 123644
Neofusicoccum parvum CBS 123652
Neofusicoccum macroclavatum CBS 114149
Neofusicoccum arbuti CBS 116575
Neofusicoccum mangiferae 19E448
99

Neofusicoccum mangiferae sa-8

Neofusicoccum pistaciarum CBS 115395

Neofusicoccum corticosae CBS 120081
1 |

00| Neofusicoccurn vitifusiforme CBS 121481

Neofusicoccum luteum CBS 562.92

Neofusicoccum protearum CBS 111197

Macrophomina phaseclina CBS 162.25

—
0.005

Fig. 2. Neighbor-joining phylogenetic tree of Neofusicoccum mangiferae based on a combined dataset
of three DNA regions, internal transcribed spacer (ITS), large subunit (LSU) and -tubulin (TUB) DNA
sequences. Test of phylogeny was 1,000 replicated with bootstrap method. The fungal strain isolated in
this study is in a bold.

2| Thyroectria cucurbitula strain CBS 259.58

100 Thyronectria cucurbitula strain CBS 301.75

97 —— Thyronectria cucurbitula strain 19E298

Thyronectria pinicola strain CBS 242.30

- Thyronectria boothii strain A.R. 4481

73 Thylonectria lamyi strain CBS 417.89

Thyronectria aquifolii strain CBS 307.34

Nectria balansae strain CBS 124070

00 ——— Nectria aurantiaca strain CBS 308.34
77 Nectria cinnabarina strain CBS 256.47
100 |: Nectria dematiosa strain CBS 278.48

Septofusidium herbarum CBS 265.58

0.01

Fig. 3. Neighbor-joining phylogenetic tree of Thyronectria cucurbitula based on a combined dataset
of three regions, internal transcribed spacer (ITS), large subunit of tDNA (LSU), and p-tubulin (TUB)
DNA sequences. Test of phylogeny was 1,000 replicated with bootstrap method. The fungal strain
isolated in this study is in a bold.
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2 Ao LB E} of Aol AAlSH BRAZQ) UEReL 2R 9
WAFsto] £ o] WEe Beslelon, 7 2o geld Sn RAAEe 24 An

Z¥Z} Thyronectria cucurbitula 2} Neofusicoccum mangiferae 2 5733+t 72 -2 A4 744 92t
SlollAl 1 TE Ho) Qs F0 2 Petslo] Fefsld ST AFRA S A

& AFoM s S5 R of4o] AAlehe F2AEY A5 AL U2 22k
Be|d dF= vl S Byt 52 FES L rDNA2) intemal transcribed spacer G, large
subunit G %}, 12|31 B-tubulin 2] DNA A7|4E2 EAJste] S45kAth A+ 22 =uf v
715 WAt 23S Q15 o, &1 % F-2 Neofiisicoccum mangiferae ™} Thyronectria cucurbitula
olct. Hels n7l2 % 2] e B4 © Byt AEEA Zgo] sl ALsk
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