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Unrecorded fungi isolated from indoor air of cultivation houses
used for field test of a newly bred domestic shiitake cultivar
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ABSTRACT: Four fungal species, during indoor air monitoring for fungi that possibly affect the field testing of a newly bred
shiitake cultivar in cultivation houses located in Cheongyang, Chungnam Province and Jangheung, Jeonnam Province. Of these
species, two are known to be plant pathogens and the other two are saprobes but potent contaminators in the mushroom
cultivation environment. This study reports the morphological characteristics and phylogenetic relationships of these four species
based on nucleotide sequences of the internal transcribed spacer (ITS) and 18S rDNA region, including their known information.
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Fig. 1. Colony morphology on PDA plate and light microscopic images of conidia and mycelia of the five fungal species
isolated from indoor air of cultivation houses for shiitake field test. (A-1, 2) DK10-5, (B-1, B-2) DK10-6, (C-1, C-2) DK10-9,

(D-1, D-2) DK10-10. Scale bars: 10 pm.

Table 1. Molecular identification of the fungal isolates obtained in this study using ITS rDNA or 18S rDNA region sequences

Isolates/ Nucleotide Size GenBank The closest taxa Tdentity(%)
NIBR No. sequence (bp) accession No. in GenBank tyle
DK10-5 . .
FGC000146301 ITS rDNA 522 KX775956 Mortierella parvispora 100
DK10-6 ITS rDNA 520 KX775957 Doratomyces purpureofuscus 100
FGC000146296 yees purp
DK10-9 . . .
FGC000146527 ITS rDNA 527 KX775960 Periconia byssoides 100
DK10-10 . . .
FGC000146256 18S rDNA 574 KX775955 Periconia pseudobyssoides 100
FAANA0R B UL W DKI0S #FE #AF (Table 1), AFSHOE B4 2% Bolg 355 74
7o) Fse] F4E F57 e 1FL AU

o] west 213 Hohol] 5= (columella) §lo] 2}
3 @S TP 7] 80 - 85 um 2719 7 9
o
AN

DK10-9 #F& F39| 45-55 ym 27|12 BEAYZAE 7}
A YA} (Fig. 1C-2). & L= A dewx] ¢4
T e A% 2] AR Adetel A7 4 EU
th. DK10-10 #5% ARl 25-40 pm 2719 3 <]
EAE 7HA AL AT (Fig. 1D-2).

EAYEEE S8 H AISEMEH SH

DNA barcode 241 rDNA 971MES 5 4L 53
she FAllol whet 223 5] ITS |74 Dol 7]t
st} BAMYESH] W e g3 A3 DKI10-5 5=
Mortierella  parvispora®t  100%, DK10-6 dF=
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Periconia  byssoides®t 100%, DK10-10 5= P

pseudobyssoides °F 100%2] “F&de 27 HATH
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st FEA (Fig. 1), ¥AMIE2 ¥4 A3} (Table
1, Fig. 2)& vIS.2 DKI10-5= Mortierella parvispora
(Linnemann, 1941), DK10-6= Doratomyces purpureofuscus
(Morton and  Smith, 1963), DKI10-9= Periconia
byssoides (Bunning and Griffiths, 1984), DK10-102 P,
pseudobyssoides (Markovskaja and Kacergius, 2014) =
247} SHSATH (Fig. 2). ©15 54" o2 o] A}
7150l gle vt 715 Fo8 WSt s4E 45
o] AN EE FHAYEAAH 795t DK10-5&
NIBRFGC000146301, DK10-6= NIBRFGC000146296,
DK10-9= NIBRFGC000146527, DK10-10> NIBRFG-
C000146256. 0= 7PN SE Z2t Fof Wgkow, DUCC5063
= &3l 71EE Aol o5 w#52] T4 ¥ ITS rDNA
region G714 €2 NCBI ¢ GenBank DNA database®]|
SE3N L SEHITE KXT775956 - KX775958 )™ Table
1e]] A A8 A

EAAatoln Yolu f7lE 55 Falst A4st



100 | Mortierella parvispora NIBRFGC000146301
———l Mortierella parvispora KC009046
97 ———— Mortierella gamsii FJ861400
—— Mortierella longigemmata JX976055

100

o7 100 I: Mortierella cf. hyalina AY 157495
Mortierella hyalina KP881461
Mortierella chlamydospora KP881466

Mortierella alpine FJ861398
Mortierella wolfii IN943805

0.02

Doratomyces purpureofuscus NIBRFGC000146296

Doratomyces purpureofuscus JX537967

i Doratomyces castaneus FJ914681

96 L Doratomyces verrucisporus FJ914680

I Doratomyces stemonitis FJ914696
7Y S Doratomyces microsporus FJ914695

Doratomyces columnaris FJ914707

Doratomyces nanus FJ914706

A
0.002

c 76 | Periconia byssoides NIBRFGC000146527
100 I" Periconia byssoides KJ188729

100 Periconia pseudobyssoides LC014587

Periconia digitata LC014584
Periconia variicolor DQ336713

Periconia macrospinosa KU680403

90 Periconia prolifica JQ724513
100 L— periconia igniaria EU367468

0.01

D 82 1 Periconia pseudobyssoides NIBRFGC000146526
Periconia pseudobyssoides KC954161
| Periconia byssoides KC954160
Periconia digitata AB797271
100 LLPericonia cookei AB797270

Periconia macrospinosa KP184080

0.1

Fig. 2. Phylogenic relationships of Mortierella parvispora NIBRFGC000146301 (A), Doratomyces purpureofuscus
NIBRFGC000146296 (B), Periconia byssoides NIBRFGC000146527 (C) and Periconia pseudobyssoides NIBREGC000146256 (D)
inferred by the neighbor joining analysis based on ITS rDNA region sequence data. Bootstrap value is given above/below the

node. The Korean isolates were in bold.
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Doratomyces %2 ¢+ E21 D. microsporus®] 73-5-oll=
childo] E3HE wiH] o S SE Sste] AlEe]
AeFelYolA & AV} (Gradisar ef al, 2000). 218|322
D. microsporusl|Xl  ALkE A2 ARtEYolAlE
proteinase K¢} A1t} (Gradisar ef al, 2000). ©] 42
o] A A] A7} == black whisker mold 2 &
214 =l Aspergillus 38 e EAE i Yitet
71oll WAL At Al G E271E 4o ThsAdol w2
Ao g FAEIL Utk FFol AR B T H

Hlol] o] dAEy QAo E2ahH o] ¢ Be A
o2 A Aot (Beyer, 2002). D. purpureofuscus H3F
HAEB]o|A] TAEro] B It (Morton and Smith,
1963; Fagan and Fergus, 1984). w&hx] £ AulA} F
He] gigolu A% F sHAHE Ao AR F
ol H g7 rhar quzlu}

P byssoides 2 AFE H|E Th3E 2]E9] Yof ut
e doy|e ez de#Z Tl (Chigoziri and Ekefan,
2013; Peregrine and Ahmad, 1982). Z12]3L ] 2 &
et S35l A 2013 A gk fral A E F FolA
E40] o] P8l TR AHS A= %9] shel
Mol =E] (Heracleum sosnowskyi)®] ZHEE =74
w28 & g2 = 7|55 P pseudobyssoides 2}
ARl #5oltl  (Markovskaja and Kacergius, 2014).
Periconia %9 &3= JENH 2 P byssoides <F w5
A Fo 2= =eE 79 (Centaurea solstitialis)
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