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Abstract

We isolated endophytic fungal strains from roots of Rhododendron schlippenbachii growing in
Minjujisan mountain, Korea. The two strains were identified as Engyodontium album and
Phaeosphaeria microscopica based on their morphological characteristics and sequence analysis
of the internal transcribed spacer (ITS) and large subunit regions of the ribosomal DNA. These
two species, E. album and P. microscopica, have not been previously reported in Korea.
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AZ&(Rhododendron shlippenbachii Maxim.)-= F-2 Ao Zeh=4dAd #5002 71
ezl Ericaceae)®l| &ot= Aot Xgejalo]| &ol= AE-2 Helotialesoll &= APd
w3} St Kl ericoid mycorrhizas)= o2 T2 AlE50| A7) o3&
F71gRto] FE/ AMd O] EgollA AF 4= qlel 1], vt 22 AlE UAvHendophytic
fungi) A=A Ul A BE-E -6k e w72l F3olth2, 3]. w2 A&
A thFRt 2y AE Aof tiet WS 2| slisem, LAY, WA 5 ool e
B A2 sk 210% delA Qlrh2). Ul 45 A2 Ale]o] Sol2lql giAe] of
iA1= oFA7ER] HEs] Bl A Al = gk ot uplate] Mulrt Al 7ke] BolAdof| 7|Hkgt
52191 AL Bof o] Fo]Zth= B 117} gl ow[4], YHols &5 A8 tigh Eo4
o] thatt EAfol= A2 HojXIol5]. whebA Widdtel digt A+e thdet =5 Al
o2 o|Folof i) n|7| & o] H ot ol Hhag W o A FHHof o] 2
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% 9ke Zloleka At 2 Aol Aelnt AlRS] o] malolx 250] S m]
71 E7& Harskara) gttt

O] TZEZAHN 36° 2 49", E 127° 46’ 367)0|A] HZ0] Ml 5 4
& + 5228 & AA'H S, Ahlich®} Sieber [6]9] 1
of wiet fejoll A & 2ttt HElE SRR AIZ R # 70% EtOH2}3% NaClO -8
Hg 2|2 Hefshar, YA streptomycin -GN Aefoto] RS Ataioict. Bl
AEF0lE 2715 AAR F HEE oF 5 mm Zo| = Het 47l 2712 1% water agar HI ] ]|
28, 25°C FAofA] BiISE & FAEZ| o] L@ potato dextrose agar (PDA)2t
malt extract agar (MEA) HjZ]o]] Alcfjoto] == Eelol et Beld = JEfehd E4S
TSI oW, AR A A  (conidia) & TS| fl5te] 25°C aellA 791t ERfol=
HjoFHE-S o]-8-5to] vleFolTt. A== lactophenol cotton blue 82402 @ Hs}o] gatd
1] 7J(AXIO Imager Al; Carl Zeiss, Oberkochen, Germany) 5ol T, of 0|4
primer?] ITSIF2}ITS4E ©]-851[7] ribosomal DNA 2] internal transcribed spacer (ITS)
2] 97} large subunit (LSU) A F-S ITSIFLHTS4 Zefo|m| 9} LRORT LR 16 7H2} o] &5}
o][8] ZZ31tt. DNA 9714 LGS SolGent (Dagjeon, Korea)ol| 2|Z|5to] EA513c},
DNA 7|4 ¥-& National Center for Biotechnology Information (NCBI)®l|4] basic local
alignment search tool (BLAST)= ©]-85}4 GenBank H|o]E[H|o]A 0] H7|AHx} H] w5}
At F 7] {4 WAE melsly] fls MEGA6 2 131E o]-8514[9] neighbor-
joining W0 2 AELE 25} T A1) 75 16E0022} 16E007-2 A BRI
(NIBR)®l| 7|&}51] 7]EPH S NIBRFG00004999163F NIBRFG0000499918-2 H-of HIQF
o}, T3 7 w522] 71482 GenBankol| 7 |ESHITHMFS576267, MF576268).

Engyodontium album (Limber) de Hoog, Persoonia 10: 53 (1978) 16E002

= Tritirachium album Limber. 1940

PDA Bl Z]of|A] 747 v QR w5-0] 2]17-219~20 mm A o] 17, 9FH-2 Sl o] 11 SiH.o
Aot Mo|thTable 1, Fig. 1). F=He] 1= 7FgAe]olA G2 2olal ==
= -§71% 0] lom, Heto] Bk B 215t eFl g ol 7t MEA v A|oll A 747t et
50 217219 mm A ro]|11, FefH E4J-2 PDACNA] Bt Aot i 52 LAJsk= A
2 SRIgH = It W7 HA] ioFe] BAH 32 (conidiophore) ol A AL A A871 42 e
A o) B ZALE FASHH F7]+=2.8~3.6 x 1.2~1.8 pmO|th. 2 d59] ITS X< 2] DNA
o]

171442 BLAST AT} E. album KJ767113.1799%2] AF5A4-S .00, LSU A<
E. album HM214541.13} 99%2] GATE=ES YER|QILE ASSE o8t 24247 vl o
F2}+100% bootstrap 4E02 T2 A'FS 2 UERFTHFig. 2). ©] T2 APd=t2] Hypocreales,
Cordyciitaceae®]| &= £ 2 Engyodontium?2 @A 4719] Fo] &3] 9o e/
(verticillate)oh= FAYZAPFOA 201, Bt SRS Aok FJHld EAS 2=
[10], o] 2 EJolut o] B 5 chart 2ol A5t glow, clalet 48] Qo]
U Bjol| A Upg-0 2 EAsH= A 0 2 & B s v It 11-13]. B35t o] F-2 thal a7
ehelo] 2afol thet S 2 o] <719l 71514 Wekgo 2 71 glrk14],
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Table 1. Morphological characteristics of fungal strains isolated from this study

Strain Strain 16E002 Engyodintium album [14]

Colony  MEA, 25°C, 7 days MEA, 22~25°C, 8~10 days

Color white, reserve salmon white, reverse uncoloured or light
ochraceous

Size 19 mm in diam 30~40 mm in diam

Shape rasised, irregular ellipsoid, lanose lanose to floccose

Conidia hyaline, smooth-walled, subspherical to hyaline, smooth-walled, subspherical,

fusiform, 2.8~3.6 x 1.2~1.8 um in diam 2~3 % 1.5~2.5 ym in diam
MEA, malt extract agar.

Fig. 1. Colonies of strain 16E002 (Engyodontium album) grown on PDA (A) and MEA (B).
Colonies of strain 16E007 (Phaeosphaeria microscopica) grown on PDA (C) and MEA (D).
Conidia of 16E002 (E) (scale bar = 10 um). PDA, potato dextrose agar; MEA, malt extract agar.

100 [ Phaeosphaeria microscopica FN386274
99 Phaeosphaeria microscopica strain 16E007

100 ———— L eptosphaeria albopunctata CBS 254.64
Leptosphaeria biglobosa CBS 532.66

96 4|_— Leptosphaeria pedicularis CBS 390.80
100 Leptosphaeria veronicae CBS 145.84
100 | Engyodontium album strain 16E002
Engyodontium album CBS 368.72

100 _l— Engyodontium rectidentatum CBS 641.74
99 L Engyodontium aranearum CBS 309.85

Mucor variisporus CBS837.70

A
0.05

Fig. 2. Neighbor-joining phylogenetic tree based on a combined alignment of internal transcribed
spacer (ITS), large subunit (LSU) sequences alignment. Mucor variisporus was used as an
outgroup. Numbers on branches indicate bootstrap values (1,000 replicates). Fungal strains
isolated in this study are in bold.
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Phaeosphaeria microscopica (P. Karst.) O.E. Erikss. Arkiv fgr Botanik 6: 426
(1967) 16E007

= Leptosphaeria microscopica P. Karst. 1872

PDA i Z]of|A] 797 viFE w5-2] 2732 33~36 mm A L=o]1l, S S1o] 11 S
2w R0l A = Wo] x| Ao th(Table 2, Fig. 1). 0] Al FHFAA= BHst
Al -§7150] YA FYFR= EF 2 ool 7Pt 7R Ft2 nAlR dRd e
= AP #Eo] gk MEA HiR|o|A 77 il w52 2172 26 mmo] 1, FEA] 54
-2 PDA H|Z|o]lA] wlekel w59} Hls=siet 2 w5201 ITS A4 H7]4F9 BLAST A} P.
microscopica FN386274.13} 98%2] fAMd= =RIst.0™, LSU A|H9] 4 Ax} P,
microscopica FN386274.13199%2] fAMS-Z &1 4= Utk AleE o838t w414t
H| 52} 100% bootstrap L0 = T2 AlE0 2 e THFig. 2). ©] T2 Ad=to]
Pleosprales 50f| &5h= F0 &2 thefet 2EAIZ 0] glof| BE2 Uehil= 2 o& Hisy

ALH[15, 16], BHF A1E2] QoA WO 2T B TET QITH12].

Table 2. Morphological characteristics of fungal strain 16E007 isolated from this study

Strain Strain 16E007 Phaeosphaeria microscopica [17]
Colony PDA, 25°C, 7 days PDA, 25°C, 2 months
Color white, reverse rufescent beige pale yellow to brown
Size 33~36 mm in diam unrecorded
Shape core convexed undulate, periphery raised unrecorded
filamentous
Conidia no conidia confirmed pyconospore, over 3 septa,

(30~96 x 4~5.5) um in diam

PDA, potato dextrose agar.
e

& A-olA= fIFRV e A Alok= HE(Rhododendron schlippenbachii) 2] Be]of| 4] W]
A& Eelstoit. FEd E499] 221 2 ribosomal DNA 9] internal transcribed spacer
(ITS) A4, large subunit (LSU)A| o] A4 B8 5o =) u|715521 Engyodontium
album, Phaeosphaeria microscopica 2= 5730ttt A Bl 2RIH u)| 7|55
At 280 FEA, EA B o171l 7151l
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