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ABSTRACT

We isolated endophytic fungal strains from the leaves of Abies koreana growing in Korea. The
fungal strains were identified as Coleophoma parafusiformis and Coniochaeta ligniaria, based
on morphological characteristics and sequence analysis of the internal transcribed spacer region
and large subunit region of ribosomal DNA. These species have not been previously reported in
Korea. In this study, we report the morphological characteristics and results of phylogenetic
analysis of the two novel fungal strains.
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A13H 5, potato dextrose agar (PDA) HiZ| o] 432214 2|45t 25°C 2] bAoA 3~7
7rejjokstH A FA} #o] Lo W A 22 PDA HljZ|of| Altiste] &4- Eajslgl v, S E
-2 THA| PDA Bl 2|2} malt extract agar (MEA) Bl R0l 44 Althisto] 747 5Lt =4
©F uioket F FEiE EA-S WS thFig. 1). 7148 £42 $1519] DNeasy Plant
mini kit (Qiagen, Germantown, MD, USA)2] protocol®]| w2t iAo 4] genomic DNAS
F29 F o Eol&Ql o]l ITSIFL} ITS4E ©]-8-519 internal transcribed spacer
(ITS) A¥& FZ519 5], Zate|#] LRORY LR16= ©]-851] rDNA 2] large subunit
(LSU) 2|92 ZZ35190tH6]. Annealing -25=1TS 2|92 50°C, LSU rDNA 2|92 44°C
2 AAsto] 585191 01, PCR AFE-2 1.5% agarose gel o4 2287+ 47| 952 AA|SHA
2, == 2719 DNA bandE RIGH & A7IAYE £42 =I6HITHSolGent,
Daejeon Korea). T-‘:_'J‘ % 71482 NCBI oA BLASTE ©|-801 -FALEE 2RIgHS

FE O AE A 57 1A BAE =IsH] 918l MEGAG 715 185101, ITS 7
9%‘4 DNA 97|14 J}LS 2] 2] 714 E-2 combined-sequences 2 alignS}] neighbor-
joinning 5 © 2 phylogenetic tree S 259 CHFigs. 2, 3). Ee|d o= a3 A=AY
TNIBR)O] 7151 AH.
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Coleophoma parafusiformis Crous, Fungal Biol 120: 1405 (2016)

PDA 8ljz]ofA] 787F BiFE F52] A2 12~13 mm HEo|w, 7E20] Ao gk uke
SOl T SRS L ek, Tk wjo] gaksb o] 9L, TpaAtels At
AR o2 Wof Qltk(Fig. 1A). MEA HiZ|ollA] 797t iRl -] 2172 10~12 mm 7
olu], FE0] AL ghele HAH 0 2 SIS 3 SR Fol AR, TpAte)
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Fig. 1. Colonies of Coleophoma parafusiformis 17E082 grown on PDA (A) and MEA (B),
conidiophore (C, optical microscope image; D, scanning electron microscope image). Colonies
of Coniochaeta ligniaria 16H328 grown on PDA (E) and MEA (F), conidiophore and conidia
(G, optical microscope image; H, scanning electron microscope image). PDA, potato dextrose
agar; MEA, malt extract agar (scale bars = 10 pm).
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oA L B, FE0) Mk SR 25 7]5l0] glov], 7FgRtee] Fep ke

Hlolm] 25 B To] Sk 7FgAtele] ek

. Pej Pl BY T 9FFOR BB

Srobo.2 Geol L, Auo] iz AR 2-34e] AuE 1 A Tkt Ge}

AT, B3] A71 (22.7-28.4) x (8.6~11.1) pm BEole], AL e 4 52 4
HolcKFig. 1C).

Specimen examined: Mt. Hallasan, Jeju-do, Korea, N 33°21'47.9", E 126°32'06.1", April
18, 2017, isolated from leaves of Abies koreana, strain 17E082, NIBRFG0000502338,
GenBank no. MG905602.
Note: C. parafusiformis+=2016'3 Crous [8]°]| &]5]] X150 2 Y Folct, FARe] A% Hf
& ZHof| W (fusiform) Q] AZ&eH T*“Z}ﬁ(conldlophore)% 7Y Ao EXJo|H, =&
& 2tEn|ote] e Rhododendron) A1&2] QoA Yt oz Bl Arhs]. w5 2
A AO] FEA B2 A2 9 71 AR LA™ (Table 1), ITS A9t LSU A
o] FrIMEe] B4 AT TS A S92 DNA G71XEBL C. parafusiformis KU728494.13}
99%9°] AR =E B!, LSU Z|H 2] A7|MLE-2 C. parafusiformis KU728534.13}+98%2]
PR EE HYlon, i 22 Ale-S g/dotal JISIthFig. 2).

Coniochaeta ligniaria (Grev.) Massee, Grevillea 16: 37 (1887)
PDA i Z|of|A] 747} vl Q¥ w15-] 21782 20~23 mm 7o, wEo] A2 2 25
o] et @ o] 2|8g u) 1, S wlo] 24 5.2 teghujolc), ol FAP} o

, P jLLS
oto] A g71et Fejo|H, 7P = 52 FHEio|th(Fig. 1E). MEA H AJol| A 747 Bl
T 2] A2 18~20 mm Fo|H, wF G| A2 Fol M AETHS WAL 7}

Coleophoma cylindrospora CBS 449.70

Coleophoma coptospermatis CBS 251.39
Coleophoma eucalyptorum CBS 131314
Coleophoma camelliae CBS 101376
Coleophoma paracylindrospora CBS 109074

Coleophoma ericicola CBS 301.72
f

79 Colenp

99 | Coleophoma parafusiformis CBS 132692

99 1 Coleophoma parafusiformis CBS 129169

Phacidium lauri CBS 308.68

homa parafusiformis 17E082

P

0.01
Fig. 2. Neighbor-joining phylogenetic tree based on a combined alignment of both internal
transcribed spacer (ITS), large subunit (LSU) sequences. Phacidium lauri was used as an
outgroup. Numbers on branches indicate bootstrap values (1,000 replicates). Fungal strain
isolated in this study are in bold.
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of glom, FhgAtel WA 0 2 2Het ZAP} o] ke FefolckFig, 1F). A 2ol
HleslAA BT BARPel A D5 R 0] B AR, SRR et el o]
A71=(17.4~22.3) x (6.6~8.6) um JL=O]tKTable 2, Fig. 1G).

Specimen examined: Mt. Hallasan, Jeju-do, Korea, N 33°2222.1", E 126°33'03.1", August
23, 2016, isolated from leaves of Abies koreana, strain 16H328, NIBRFG0000502332,
GenBank no. MG905601.

Note: C. ligniaria=1887'd Massee®]| 2J5]] F|Zx2 7]ZH Fo|cH9]. & F-2 Aol

Coniochaeta ligniaria CBS 178.75

Coniochaeta ligniaria AF353586
Coniochaeta ligniaria 16H328
Coniochaeta africana CBS 120868
Coniochaeta prunicola CBS 121445
Coniochaeta velutina CBS 121444
75 & Coniochaeta fasciculata CBS 205.38
Coniochaetafodinicola LN901096
Coniochaeta ostrea DQ470959
Coniochaeta discoidea CBS 158.80

o8 Coniochaeta boothii CBS 381.74
?L Coniochaeta tetraspora FMR 8167
78 [ Coniochaeta savoryi CBS 725.74
98 Coniochaeta ornata FMR7415

Xylaria hypoxylon CBS 122620

59

51

P
0.01
Fig. 3. Neighbor-joining phylogenetic tree based on a combined alignment of both internal
transcribed spacer (ITS), large subunit (LSU) sequences. Xylaria hypoxylon was used as an
outgroup. Numbers on branches indicate bootstrap values (1,000 replicates). Fungal strain

isolated in this study are in bold.

Table 1. Morphological characteristics of Coleophoma parafusiformis strain isolated from this study

Strain Coleophoma parafusiformis strain 17E082 Coleophoma parafusiformis [8]

Colony PDA, 25°C, 7 days PDA, 25°C, 2 weeks

Color Light cream, reverse sepia Greyish sepia, reverse isabelline

Size 12~13 mm in diam 20~30 mm in diam

Shape Convex, hypha erumpent from core to margin with Erumpent, folded, spreading with moderate aerial
fusiform, margins lobate mycelium, margins lobate to feathery

Conidiophores ~ Hyaline, smooth, fusiform to subcylindrical, 0~3-septate, Hyaline, smooth, subcylindrical, branched, 0~3-septate,

(22.7~28.4) x (8.6~11.1) pm in diam

(13~35) % (3~5) pm in diam

PDA, potato dextrose agar.
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Table 2. Morphological characteristics of Coniochaeta ligniaria strain isolated from this study

Strain Coniochaeta ligniaria strain 16H328 Coniochaeta ligniaria [10]

Colony PDA, 25°C, 7 days PDA, 25°C

Color Pinkish beige, reverse beige or yellow Yellowish orange to reddish orange, uncolored or slightly

brown

Size 20~23 mm in diam Unrecorded, covering the plate in 15~20 days

Shape Hyphae concentrated in core, raised, margin circular to Smooth, slimy, occasionally with short tufts of white
undulate hyphae

Conidia Hyaline, subcylindrical, smooth, uncolored, (17.4~22.3) x  Hyaline, elliptical to oblong-elliptical to reniform,
(6.6~8.6) um in diam (2~)4~10(~13) x (1~)2~4(~7) um in diam

PDA, potato dextrose agar.
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