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Unrecorded mycoparasitic fungus Sepedonium laevigatum
isolated from wild mushrooms in South Korea

Seung-Yoon Oh*

Department of Biology and Chemistry, College of Natural Science, Changwon National University, Changwon 51140, Republic of

Korea.

ABSTRACT: Fungi that infect mushrooms and cause diseases are called mycoparasitic fungi. Understanding the diversity of
mycoparasitic fungi in wild mushrooms is important for the mushroom industry, as they can parasitize cultivated mushrooms.
However, few studies have been conducted on the diversity of mycoparasitic fungi in wild mushrooms in South Korea. Upon
surveying mushroom flora, we found a mycoparasitic fungus and analyzed its strain using molecular phylogeny and morphological
examination. The strain was identified as Sepedonium laevigatum, which is an unrecorded species in South Korea. In this study,
we described the cultural and microscopic characteristics of this strain of fungus.
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A O 7= Hypomyces rosellus, F50] ZHHY S
7= Verticillium fungicola, EIHA ¥ Trichoderma”}
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Fel, A Wizt AL T HAS Holr] wiel
Hojreg] il WA S Asliste] S A
wetA] WA 7| AA 2] TS Eelsty deEEke
203}‘4 ORIHANME 7|8 7to] WEE H 7S

2 7153 5oldE Hole 971 Bk (Poldmaa, 2011). o &
= Syzygltes megalocarpus= $°19\X, Cladobotryum
semicirculare= 78731 HAE-(Polyporales)Zt TEH A=
(Agricales)oll Al HAZATH(Ka er al, 2000; Poldmaa,
2011) o]:/\gu.]/y\% ;HHH H—]HO] wi 0 goz z': = 7]/&@
4] Zo] 2 g lorn= opAld U= 71484+
S Flshks 22 WA #e] Aol Fasith
AL g

FAAAI  Sepedonium
(Hypomyces)°| &3t= w#71487d Xsto|th(Sahr er al,
1990). A AAZHoZ dy B¥siy 9on, TEXE
(Boletales)? 5 A & (Agaricales)ol] b= thdgh WA
o 2 7148} (Sahr ef al, 1990; Binimelis-Salazar ef al.,
2021). +FE 98l wlgd 5 T8 vHR] B
Z}ad 2 A 3 (conidiogenous cell), 7 A (phiallide), ZP—"%*@E
Z}(phialoconidia), Sy 58 2-AY 3 2} (aleurioconidia)e] E&
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22 2 A7t Bob 3 2lEE ITS Jo7 22 4
| 223t} (Binimelis-Salazar et
al., 2021; Sahr et al, 1990). =UlolA= FAAADZ
Hypomyces chrysospermus (= Sepedonium chrysospermum),
Hypomyces luteovirens, Hypomyces tubariicola 3%°] X
25 o] JTH(Kim et al., 2017; Lee et al, 1987). ©] &
Sepedonium®] F3MUNQ] 2 Hypomyces chrysospermus
150, o] T2 Ffellx] ErtE A EgFlA wEw
wd-ol7] Wzl 7]l tiek A Rt dHAA &
Ith(Lee et al,, 1987). WEbX, =tuloll F-3Z3= Sepedonium
<o) theh v 3 Aol A3k A7 gk Aol
LA AR AZolM A S AN F 7

Al e AHAE SR, S 22 wjgdt
A3 ol obd BuEA] 32 FUS A7l @
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B, BAgEas 2L Sase) 2

2 g,

2020 6~9€Y 73AHE Al AR <l
WA OdS AL, 718 A AEAE 2
A Qs AP ¢ EEE S5t 7148 wo]
ZaE wAle] 42 FEd 5SS o&ste] 5k

ok AR WA RRY 7S Eeltr] flste] 714
ol ZHE =% F7ZFS Potato Dextrose Agar(PDA,
Difco, USA) 3l x]o]l 2733t 25°CollM 3-57F ul
F& T PDA HjA|oll =Rl o] F Ay o]&
a7l A7 eield 755 4°Col Basiith s
Aol B A AR dFek vlashr] flsko
KCTC 46122 w75 A=AYAIE (Korean Collection
for Type Cultures, KCTC)ol|A] E-&Fqto}l H2Jof ¥ &3}
Ak, 714840l HAE oRMAl Boletus sp.ot AnIT
S (Suillus granulatus)o X 7184 45 OhF20G07-
1032+ OhF20118-i01°] 42} ==&2] HUt.
A=A 545 floted wjdd g5 dAtlA
DNAZE AccuPrep Genomics DNA Extraction Kit(Bioneer,
South Korea)g ARS8t FZ315t). 58S 9IS 471
ME e 3 R TS FoS A"Eia,
AccuPower PCR PreMix(Bioneer, South Korea) 7]EE
AHgsle] PCR S35 F33I%ith. PCR Zeolw=
ITS1F2} ITS4(Gardes et al., 1993; White ef al., 1990)E
o] 83, TF XL 94°C 5% °]F, 94°C 30%,
55°C 30%, 72°C 40% =72 353 ®wbEsla, HF5 4
= 72°ColM 1027 33Tt 5% PCR 224 1%
agarose gelollA] 719 F 3t &13}a Expin PCR SV
mini(GeneAll, South Korea) 71EZ AA|tA T 9714
IAH-e vt= 24 (South Korea)ollA] ABI 3730x] DNA
analyzer (Applied Biosystems, USA) FH]E o]&3}o]
AT FRE 9714 <ES MEGAS (Tamura ef al.,
2011004 gelste] A6, o] 45 fl5te]
NCBI dlo|gfmjo] 20X BLASTE Faste] 1 RBF

S o438 GenBank HoJEjH|o] 0] e FH
Fo A7IME F AlF @Rk G7INE (BAHET 5
A=l ARE RS grste] AlFEAol ol&

2 Neighbor-Joining 2} Kimura-2-
Parameter (K2P) =22 100038 E2E wlE-slo] 4

o o Az HJ

3 ZHEF ITS 995 7IES= BLAST 248 A%
99% FANEZ Sepedonium 49 &3 T2 FGE
o}, mA et A AT (Sahr ef al, 1999)] 71 L=
7 EA 5] Atk NJ A<= &2l #59F KCTC
461227} Sepedonium laevigatum™ =2 A Z % (99%)=
PAEES A3 RS B0, Sepedonium laevigatum
BAgFe] AL =2 AEE(100% FARE)S Bl
(Fig. 1). AEARIAE 24 w731 KCTC 46122%= Hypomyces
chrysospermus= 3= o] AR, G7IME B4 Az}
Sepedonium laevigatum®}t =2 3573 (100% FAFE)S
Bow ASEYAME Sepedonium laevigatume} T
A2 FAIER, o) 5L 257l Sepedonium
laevigatum®] Br= 02 FHET}, Sepedonium laevigatum
& 0=, B, A= XS Boletus, Leccinum,
Gyrodon, Suillus, Gomphidius, Tylopilus & LEWMAE
(Boletales)ol =5 A& (Agaricales)oll &3t= E5 71
F2 ety 48A  Adk(Binimelis-Salazar ef al,
2021; Sahr et al, 1999). ¥ Aol Ezd FF%
Boletus$t Suillus SN EAE o] APAFet LA|sh=
548 2o

&4 28" 455 PDA HiX|9} Malt Peptone
Agar(MPA; malt extract: 10 g/L, peptone: 2.5 g/L, agar:
15 g/L)(Sahr ef al, 1999) HRAIS]A] 25°ColA] 3-527F ul
Fsted wiFA 54 dFaISlaL, BERn7 Eclipse
Ni(Nikon, Japan)2o. 2 F|A|FZE #&sla S 319 tHn
= 40). LEM BAMFFE 15°C, 20°C, 25°C, 30°C,
35°CollA] 5U7F v & SA8ke] HlaLakRdT.

TrEE S 55 PDASE MPA HiA] oA 25°C 2718
2 ujdete] EAS AFsi, #5= wEA st
715 dAPE AW Adew A e] uigtel] 9HAl Ze=
FdS BEAth(Fig. 2). vigo] Y =]A Fae] Tt
TARRE Hold w7} oF 3U7HE €2 o] YERY
7] A AFskaL Al7ke] Aol wht Ajo] FojAHA] fIX| %
FTATOA THPEARIR HAY. 25 AEEEE Bl
5% PDASF MPA WA B5 25°C H-2olA A A3E
YUeRITH(Table 1). @7I1AEol wWE2MW,  Sepedonium
laevigatum- SF3L BESE FARSo] Mo Z xSt
A o= Wsta, A 4 2= MPA i
Al 25-30°CE 7R E o o] ZAKSE #9f dAske &
S HATHSahr et al, 1999). FefHoz FAREQ
Sepedonium chrysospermum®] 735~ H&3k dAGo] A
2h =gk o 2 WEtthe 50| fFARSEAIRE, MPA HiA]
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I AF054864 S. chalcipori S32
1001 MH862347 S. chalcipori CBS 148.92 (T)
| MW386648 S. loyorum CONC-F 1754 (T)
99 * MW386650 S. loyorum CONC-F 1765
MH857094 S. ampullosporum CBS 392.52 (T)
AF054853 S. ampullosporum S15
o8~ AF054846 S. chrysospermum S63 S66 S68
MZ272476 S. chrysospermum CONC-F 1777
AF054851 S. microspermum S23
AF054852 S. microspermum S177
AF054861 S. brunneum S172

MW386632 S. laevigatum CONC-F 1867

AF054858 S. laevigatum S173 (T)

MW386487 S. laevigatum CONC-F 1769

MW291637 S. laevigatum OhF20G07-i03

AF054855 S. laevigatum S176
OP919391.1 S. Jaevigatum* KTCT46122
MW291636 S. /laevigatum OhF20118-i01
AF054856 S. laevigatum S45

AF054859 S. tulasneanum S29
AF054860 S. tulasneanum S165
= FN859419 Cladobotryum tchimbelense TFC 201146

99

[ —
0.01

100 b FNI859406 Cladobotryum paravirescens TFC 97-23

Fig. 1. Phylogenetic tree based on neighbor-joning analysis with ITS region. Bootstrap values (1000 replicates) are on the

branch. Sequences generated from this study

are in bold. The scale bar indicates the ratio of nucleotide substitution. (T) after

the strain name indicates the sequence from ex-type strain. Asterisk on KTCT strain means that the newly identified name in

this study is used.

Fig. 2. Cultural characteristics of Sepedonium laevigatum
strain OhF20I18-i01 grown for 7 days at 25"

and MPA (B) media.

Table 1. Growth diameters (mm) of OhF2
after 5 days in various temperature and media

(Fig. 3). Sepedonium laevigatum®| L7 A&} v 3] x
™, OhF20118-i01 = A EAFE A X (conidiogenous
cell)®] Fel= AR Hol7} thas From | Z3AHEAY
FAe} SATHEY I = A FEi7h fAkskaL Aol
Hel= EFE B AR O Sepedonium laevigatum
o mA|Fze] EAo] dA|sth(Table 2). frAKEE E<1
Sepedonium chrysospermum] 735~ 73AFe} 74 AREAY A}
o] ejet dol7t fAtelAIRE, SAFHEAZAT Aok
= ZPol7t AT}, Sepedonium microspermum® 73-%- 73R}
Ao} ST EAY 2] dolof ezt fAFSHA
Tk, 4 7pe] o)t At A o2 Frke 2ol 7} T
A2Ho g B #F 283} KCTC 46122 455 &
A ESA A FEA A A BT Sepedonium
laevigatum Q.2 FHF SRA=J, o] T2 FujoA] B

C on PDA (A)

0I18-i01 strain

Medium Temperature HA| 2 n7|EFolth. HAdE FEE AV wiEol
15°C 20°C 25°C 30°C 35°C Sepedonium laevigatum®) Sepedonium chrysospermum-

PDA 2427  37-41  60-66  36-40 0 2 9EAE oY Ay Ho) 7)uE AERA ] meo
MPA 23-28 45-47 70-75 35-40 0 2 S EYHE BEFoZ AXHYUT, FUHEC] EeF

25°CoA] 4.6 mm/Ye] HAEES

al., 2021; Sahr et al., 1999).
nAlF2E Feten e s #E
Sepedonium laevigatumol| A X

2

ol3 HAFLE

7} 20°CEh= oA 2ko]E H.2lth(Binimelis-Salazar et

e Fot 2Fo R HAETH(Sahr et al, 1999).
| & wEAE, A, v5, d&, Z, FH=olA A
A ofze|7tE Al9ld el EEFTh
(Binimelis-Salazar et al., 2021; Mleczko et al, 2010;
Sahr et al., 1999; Tokiwa et al, 2021). 715% Z=HA
ol =gkxo] glovt, tiFst & (Boletus, Gyrodon,
Leccinum, Octaviania, Rhizopogon, Suillus, Tylopilus)®ll

o

=y
2=



Fig. 3. Microscopic characteristics of Sepedonium laevigatum
strain OhF20I18-i01. (A) Conidiophores. (B-C) Phiallides.
(D) Phialoconidia. (E-F) Aleurioconidia. Scale bars: (A) 50
pum, (B-D) 20 pum, (E-F) 10 pm.

A2tk deA Qdth, B Aol s 2EWAIET 1)
GaEHA S A BAEN =, SEiveEtl s thde 2
EHAES] wWAlo] MAstal glomw | FH Qe AL
YAt H = Sepedonium laevigatume] 71F THEA3
= F7H R ZIT F dS Aol 7 Hr

8 Q

AR WA R Aoblea We Yoz
Riolch. opEALe] 1571 Aol AuEl 8

T ol
2 gosle WFel @+ Arks FolA opgHAL)
AR TS AFshe e WA Adle Fas

ot 22y SlellA = opgwAle] 71 vhddel BE
A7t BA Zrt. & AFdM = WA o 2AF 3
% S AT IS FElst] EAMAEEA S I A
54 A 8 Ao 2 A3 feld ot v
715891 Sepedonium laevigatum $22 FHEIov R
o) o] WEH B3t BT TS 2ALE 7]

A sksiet.
&Ml 2

o] =F2 2021~20223% FAdstw A-&A73A A
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