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A Report of Five Unrecorded Fungal Species of Korea
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ABSTRACT : During a survey of the activities of fungi in steamed sweet potato, stored garlic, agricultural by-products for mushroom
cultivation media, and pinewood chips from a pinewood nematode-infected tree, numerous fungal samples were isolated and
identified. This study identified five species that have not been previously reported in Korea, namely Ceomyces pannorum,
Neopestalotiopsis javaensis, Penicillium allii, Penicillium chermesinum, and Ophiognomonia setacea. For all identified species, the
cultural features of colonies formed on growth media, their morphological characteristics observed by a light microscope, and
their molecular phylogenetic relationships based on nucleotide sequences of the internal transcribed spacer rDNA region or

calmodulin gene were described.
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) RolA] Tk Aol Witso] Rl v} A4S
ApEBag AFolthy). olol] mel B Agolrks o] 4
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Fig. 1. A stereomicroscopic image (40x) (A) and photos (B~D) of plant materials used for fungal isolation in this study. A, part
of steamed sweet potato peel; B, a garlic piece (diameter 3 cm); C, pinewood chips (diameter 1~1.3 cm); D, flakes of mushroom

cultivation media (scale bar = 10 mm).
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Fig. 2. Colony morphology of the five fungal isolates grown on potato dextrose agar plate at 25°C for 7 days. A, DK10-2; B,

DK10-3; C, DK10-16; D, DK10-17; E, DK10-300.

A Q7ML BAEAS flal T vl =R AL
BE< ITS region 971X E< H|= National Center for
Biotechnology Information (http://www.ncbi.nlm.nih.gov)
9] flo]l Q)= BLAST ZZ 1388 AL831o] DNA H]o|EfH|
o]0 SEH O] e WAEY] ITS WV INEES 54
S VWS, Penicilliumy 72] 9= 1TS 714 Lol
3] F712 calmodulin F-3AF G714 E 2] 43S vl
WEHT. AFEA s fleiAde e Tt #hd S5
9] 9719S NCBI2| GenBankollA] TR} MEGA
6 ZEIH[12]5 o83t A7IMEY FAkE 2 AlE8t
2 A& B33t AlS == neighbor-joining % [13]
o7 B39 A E 7FK9] dade AFEE 1,0000H2]

bootstrap resamplingS G~} 37}151AT.
2 3 s

SEiY S3 2E

l9] AgoM EelE JAdS vixe] #5S FeFe
2 TSNS o T2 57l 2Eo 2 oAt o]
we} o]E 1F0] A IFEA A RS E EeE
DK10-2, Agv==25 ¢ #2]¥ DK10-3, AFAASH
o 7 EAHCZHE E2]" DKI10-162F DK10-17,
HAA S vl A] AE2HE F2]¥ DK10-300 755 4
glsle] T3 PDAC 7€t Bl & FE9] FHIE

Fig. 3. Light microscopic images of conidia and mycelia of the five fungal species isolated in this study. A, DK10-2; B, DK10-3;

C, DK10-16; D, DK10-17; E, DK10-300 (scale bars = 10 um).
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bor-joining WHOZ A3 AANES AAEHAT. EElH
e 244249 #5750 s8E T3 2& 155 ¥
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DK10-2+ G. pannorum [14], DK10-3% P. allii [15], DK
10-16= O. setacea [16], DK10-17< N. javaensis [17], DK
10-300% P. chermesinum [18]2 Z}Z} 543t (Fig. 4).

Table 1. Morphological comparison of conidia between the five Korean isolates and reference species

Isolates /plant material/ reference species ~ Color Shape Diameter size (Lm)
DK10-2/sweet potato grey or ivory obovoidal 1~1.2 x 0.5~1
Geomyces pannorum [14] grey, brown obovoidal, ellipsoidal 3~6 x 2.3~2.5
DK10-3/garlic yellow to green globose 1.5~2 x 2~2.5
Penicillium allii [15] greyish green globose 6.5~11 x 2.8~3.2
DK10-16/pinewood chip grey to white ellipsoidal 7.2~7.5 x 2~2.1
Ophiognomonia setacea [16] dark brown or black ellipsoidal 11.5~12.9 x 2~2.3
DK10-17/ pinewood chip ivory clavate 3~12 x 2~7
Neopestalotiopsis javaensis [17] dark brown to black globose to clavate 5~25 x 3~10
DK10-300/mushroom media gray green, pink pigment short branches, globose 1~2 x 1.5~2
Penicillium chermesinum [18] light yellow to flesh or clay colors  short branches, globose 6~8 x 2~2.5

Table 2. Molecular identification of the five fungal isolates using the ITS rDNA or the calmodulin gene sequences

Isolates Nucleotide sequence GenBank accession No. The closest taxa in GenBank Identity (%)
DK10-2 ITS rDNA KX982663 Geomyces pannorum 100
DK10-3 Calmodulin gene KY010685 Penicillium allii 100
DK10-16 ITS rDNA KX982661 Ophiognomonia setacea 100
DK10-17 ITS rDNA KX982662 Neopestalotiopsis javaensis 100
DK10-300 Calmodulin gene KY010686 Penicillium chermesinum 100

ITS, internal transcribed spacer.
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Ophiognomonia michiganensis JQ414268
A Ophiognomonia japonica JQ414245
Ophiognomonia alni-cordatae JQ414243
Ophiognomonia ischnostyla EU254909
O, ostry irginie JQ414282

Ophiognomonia hiawathae JQ414264
'—— Ophiognomonia monticola JQ414253
Ophiognomonia otanii JQ414252
_E Ophiognomonia gunmensis JQ414246
Ophiog ia g i JQ414224

Ophiognomonia asiatica JQ414285
Ophiognomonia setacea EU254942
Ophiognomonia setacea JQ414227
Ophiognomonia setacea JF514847
Ophiognomonia setacea NIBRFGC000146297

Ophiognomonia sogonovii JQ414234

'— Ophiognomonia kobayashii JQ414255
{_— Ophiognomonia rubi-idaei EU254939
Ophiognomonia padicola JF514845

Ophiog ipp JQ414259
. [ Ophiognomonia rosae JQ414276
Ophiognomonia gei EU254928
—— Ophiognomonia micromegala JQ414272
Ophiognomonia melanostyla JF779850
Ophiognomonia longispora JQ414249
Ophiognomonia sassafras JQ414275
Ophiognomonia cordicarpa JQ414230
Ophi ia leptostyla DQ323535

Ophi ia clavigi i um DQ! 533

Ophiognomonia apiospora JQ414287
Ophiognomonia gardiennetii JQ414269
Ophiognomonia trientensis JQ414281
Ophiognomonia pterocaryae JQ414250

Ophiognomonia ibarakiensis JQ414257
Ophiognomonia bugabensis JQ414284
Ophiognomonia naganoensis JQ414256
Ophiognomonia alni-viridis EU254866
Ophiognomonia multirostrata JQ414239
Ophi ia nana JQ414223

Ophiognomonia sp. JQ414288
Ophiognomonia intermedia DQ323543
Ophic ia tt is JQ414288

Ophiog i i iczi JQ414248

Ophiognomonia vasiljevae EU254977
Ophic i doclavulata JQ414280

g
100! Ophiognomonia lenticulispora JQ414277

Geomyces pannorum NIBRFGC000146295

Geomyces pannorum EF540755
Geomyces luteus JF311972
Geomyces destructans FJ170115
Geomyces vinaceus JX156369
100 yces sp. KC008818

[ Geomyces auratus KF039895
Geomyces asperulatus AJ390390

Neopestalotiopsis natalensis KM199377
Neopestalotiopsis musae KX789683
i i KT589414

100
Neopestalotiopsis formicarum KM199358

Neopestalotiopsis cubana KT589419
Ne iopsi: hytica KM199345

P prop

Neopestalotiopsis cocoes KX789687

Neopestalotiopsis protearum KT936426

— Neopestalotiopsis australis KT589411

Neopestalotiopsis egyptiaca KP943747

Neopestalotiopsis foedans KU593530
iopsi: I KM199364

Neopestalotiopsis rosae KM199360
Je i i lypticola KM199376

yp

Neopestalotiopsis sp. KM199375
Neopestalotiopsis clavispora KM199374
ic is is KU727752

Neopestalotiopsis asiatica KM074046
Ve i i g is KM199365

Neopestalotiopsis javaensis KM199357
NIBRFGC000146293
KM199362

P J

_{ Neopestalotiopsis piceana KM199371
Neopestalotiopsis aotearoa KM199369
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Penicillium cosmopolitanum JN606485
Penicillium nothofagi JN606508
Penicillium pancosmium JN606452
Penicillium decaturense AY443479
Penicillium ubiquetum JN606460
Penicillium godlewskii JN606439
Penicillium cairnsense JN606518
Penicillium quebecense JN606509
Penicillium raphiae JN606409
Penicillium vancouverense JN606408
Penicillium manginii AY443473
L— Penicillium copticola JN606532
100 &= Penicillium terrigenum JN606583

Penicillium brasilianum AB667857

Penicillium glabrum KM089398
Penicillium longicatenatum KM089312

Penicillium hirayamae JX141569
100] Penicillium chermesinum NIBRFGC000146513

| Penicillium chermesinum AY741728.1

Penicillium herquei JN626014

Penicillium iae JX141557

—E Penicillium spathulatum JX313143
Penicillium buchwaldii JX313147

Penicillium astrolabium DQ645808

Penicillium neocrassum DQ645809

Penicillium allii-sativi KP330167

Penicillium allii NIBRFGC000146298

100 AE Penicillium allii AY678584

Penicillium allii AY678564

—
0.05

Penicillium argentinense JN606552

Fig. 4. Phylogenic relationships of the five fungal isolates inferred by the neighbor joining analysis based on the internal trans-
cribed spacer rDNA (A) or the calmodulin gene (B) sequences. DK10-2 (NIBRFGC000146295), DK10-3 (NIBRFGC000146298),
DK10-16 (NIBRFGC000146297), DK10-17 (NIBRFGC000146293), and DK10-300 (NIBRFGC000146513), were in bold. Bootstrap

values are given above/below the node.

AE 752 #2429 ) v)7)F Follt 5

0] AR E= 5B EARLT 7[€3te] DK10-2
£ NIBRFGC000146295, DK10-3E= NIBRFGC000146298,
DK10-165 NIBRFGC000146297, DK10-175 NIBRFGC
000146293, DK10-300= NIBRFGC0001465132.2 7|€hH
32 747} Bo] aiglt}, o5 #5-2] B4 ITS B calmo-
dulin gene ¥714<€-2> NCBI®] GenBank DNA database
o 5231 SEHITE Table 200 AASFATE

Geomyces pannorum= EFo|U} F7|ol|A FF E2|==
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Eo] EAYE 21-829] FagrlolA EElEo] Bl ¢
o= AZbent, Tepu vg- EEARE 55 e AE, 2
Ao} &Folu HRe BHS dovle AS=E BHilxo] §)
7] wizoll F$- o 54 isiAMe & © A7 sttt
31 AAZVATH19]. Penicillium alline 20063 =Rl 4] Zul
T2 vhsel BE dole o E BuFHS=d AAl vt
= 2] ARl of2 -] vl ARl A FEFZ
o|¥jo] WAl F2jst A, P allii2 S ACH20]. ©]

ri, ol
N
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< AEHATAA ] g HET} AR5 o] Foljol & A
olt}. 3HAH Singh et al. [21]2 P chermesinum®| <] phos-
pholipase A22] A2 AAA|Q] plastatin?} luteosporins
WEE ool ARSI Wk ofug} A. nigere} 7o) ]
&P flavanones AR G4 o] T2 AFH &
& 77 e o2 AT 22]. AR AEE ) 7
A EAFAA 2% Ophiognomonia setacea®} Neope-
stalotiopsis javaensisol| TIe R = o}&] HstHoZ B
=74 o9l ¢zl vt glvt. wEbA v Al
o] FsArgo] AUA=A] o] g F5 AEVF Basitt. o)t
o] & Aol YAzt B uff B AFellM EeE s o
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2015 Ayt A% vhs, SRS 2aE
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ol M= FHE Geomyces pannorum, Neopestalotiopsis
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