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ABSTRACT

Sordariomycetes is the second largest class of Ascomycota, distributed throughout various
habitat including terrestrial and aquatic environments and also existing as endophytes. We
isolated endophytic fungal strains in Korea, identifying them based on their morphological
characteristics and molecular analyses, using eight specific DNA regions for accurate
genus identification. We identified five previously unrecorded endophytic fungal species
in Korea: Chaetomium subaffine, Colletotrichum jiangxiense, Colletotrichum sydowii,
Diaporthe vacuae and Neurospora tetraspora. In this study, we describe the morphological
characteristics and present our phylogenetic analyses of these five fungal species.
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B 2023 4€7A] X3l int 2 G B A ST efQhd,
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AABE A2, AAEE 202, DRl AlolA 22 A2 o) o3t 2712 Asio] 24412

2 du} 27| NBE SRR AT i 1% NaClO -§-Hof| 1427+ AetSFaL, ThA] 70% ol e
Z2 287 EAHE AAsin) Aol FEE AJEES 1.5 em 272 22} potato dextrose agar
(PDA; Difco Lab., Detroit, USA)®Yl 2]/g5FaL *l 59| YR MEE At FALE Al seto] &

5= PDAHIAI S 0]-835}0] 25°C, G0l vigst Tt F&2] Fel= PDAH|Z| ol A 7
A7t HiFet & WS nAlRe] B2 915) slide culture ®'H[8]2 ©]&-5to] +F
£ |t .2H, Diaporthe < w+5£2] EAY E A (conidiomata) B/dS F=517| 98l AUF
(Pinus densiflora Siebold & Zucc.) Q-2 B4+ 2% water agar B A| o] w522} A 2]/d5H3ATHI]
Bl Fot 522] | A2 = 345 1] 7 (Axio Imager A1, Carl ZWISS, Overkochen, Germany)= ©|-&
sho] Tsich

Al A HiGene Genomic DNA Prep Kit (BioFACT, Dagjeon, Korea) S ©]- 2510 DNAS &3+
=, 7 &0 BAPIESHY 572 219t 67 DNA 2|23 Polymerase Chain Reaction (PCR).C.Z 52
5T} 3= DNA A 92} primer, PCR 2712 Table 1°1] 7|&51 T} S3H DNAE 1.5% 0}7}
22X @Oﬂ/ﬂ 2027 217] %955k DNA A3 2| 27]5 2216kl Sanger A7|AE 241& 2J =5}
A CHSolGent, Dagjeon, Korea). DNA % 7] 4] E <2 National Center for Biotechnology Information©]| 4]
A|8-5= Basic Local Alignment Search Tool (BLAST)E- ©]- &3l F-AF A B2 &Mt 54 = 9
3] MEGA7 X213 0 2[18] DNA A 8-S Z3510] neighbor-joining 2.2 Al545 25t

O™, bootstrap "2 °]-8-5f 1,0008] ¥HE5I] Al5+E HASoIUTh 17155 #5= =HA
E A Th(National Institute of Biological Resources, NIBR)Ol| 7|&5}3 01, A|'55H4] EAof o]
$FDNA ¢17]14 g2 NCBIol 555131t
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Table 1. DNA region, primer sets and PCR condition for molecular phylogenetic analysis.

DNA region Primer pair PCR condition
Intemal transcribed spacer (ITS) ITSIFATSA[10] 2minat95°C; 35 cycles (20 sat 95°C, 40 s at 50°C, 1 minat 72°C); 5 minat 72°C
Large subunit ribosomal RNA gene (LSU) LROR/LRIG[11] 2 minat95°C; 35 cycles (2052t95°C, 40 at 44°C, 1 minat 72°C); S minat 72°C
B-tubulin (TUB2) B2a/Bt2b[12] 2minat95°C; 35 cycles (20 s at 95°C, 40 s at 55°C, 50 s at 72°C); Sminat 72°C
TI/B2b[13] 41minat95°C; 35 cycles (30 s.at 95°C, 30 s at 59°C, 45 s at 72°C); 7 min at 72°C
RNA polymerase IT second largest subunit (RPB2) fRPB2-5 fRPB2-7cR [14] 5minat 95°C; 35 cycles (1 min at 95°C, 2 min at 52°C, 90 s at 72°C); 10 minat 72°C
Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) ~ GDF/GDR [15] 2minat95°C; 35 cycles (20 s at 95°C, 40 s at 60°C, 50 s at 72°C); S minat 72°C
Chitin synthase (CHS1) CHS-79F/CHS-354R [16] 2minat95°C; 35 cycles (20 s at 95°C, 40 s at 58°C, 50 s at 72°C); S minat 72°C
Calmodulin (CAL) CAL-228F/CAL-737R [16] 2minat95°C; 35 cycles (20 s at 95°C, 40 s at 55°C, 50 s at 72°C); S min at 72°C
Histone H3 (HIS3) CYLH3F/H3-1b[17] 2minat95°C; 35 cycles (20 s at 95°C,40s at 57°C, 50 s at 72°C); Sminat 72°C

=R n kS
Chaetomium subaffine Sergeeva ex X. Wei Wang & Houbraken, Studies
in Mycology 101: 167 (2022) [MB#842311]

Fe 2] E4: PDAHA] 0|4 25°CollA] 7L BB wl #F9] 27]+= 53.87-66.58 mmO]
I, B 35 dAR e, Hl2] BHe] #5253 o], Y Zhe 7S YrERdICE vy
Ao] HH el BAo|n, Fofo g A5 7 Mol s XITh(Fig. 1A and B). &Y A
(conidiophore)Z EA%H TAFS] 2oflA] ettt FA8 2K conidia)y= E2F FEj0] 1L, -2 & olH,
Al o] A7k R ERTE 29 (septate)©] BlL, AFSFEIZ AAEM AREC] EollA] TR FEl
£ vehdch, BAIEe] 27)& oF (2.72-) 3.19 (-3.59) X (1.77-) 2.17 (-2.53) um (n=20)°] Ch(Fig. 1D
and E). 21dHascomata)2] TAR= BH-2 ZHAo| o, 5717} Qla1, 27t 3lo] lth(Fig. 10). 2413
Hhehek 2hd ket 2R A A (ascospore)= T Z] kT
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Fig. 1. Morphological characteristics of Chaetomium subaffine KNUE 22N617. Colonies grown for
7 days on potato dextrose agar (PDA) (A, B), ascomatal hairs (C), conidium (D), conidiophore and
conidia (E).
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Specimen examined: Wonsando

2305.2"N 126°25'30.2"E, April 8, 2022,

island, Boryeong-si, Chungcheongnam-do, Korea, 36°

isolated from leaf of Juniperus rigida, strain KNUE 22N617,

NIBRFGC000510081, GenBank No. 0Q271280 (ITS), OR794364 (LSU), OR805129 (TUB2) and

OR805130 (RPB2).

Notes: C. subaffine= 196110] Sergejevacll 23l |2 B & oy EX 7|&
QIsl 20221 Wang 5oil &Jslf thA] HE|lom, 2hdats Wil Qe SIMo] FH3
T EZARl fARRE FES &
subaffine KNUE 22N6172] FeiZ E4) 1} A 2|5+ thTable 2). C. subaffine= 5=
e/ Zolol tigh A &7k B arE]|R{TH21]. 1TS, LSU, TUB2, RPB2 B9

2} Acremonium 42

0] o ]:;:][20] }\]

4

NAFS ZHethT 7)4 9,1&[19,20]. ol=C.
]_

©] DNA €7| A B4 ATHTSE C subaffine MN2646172}99.62%, LSU= C. subaffine MHS77811
3} 100%, TUB2= C. subaffine MK0264242} 99.50%, RPB2-= C. subaffine KF0018172} 98.57% L %]
513121, neighbor joining Al 5-4~0l| 4] C. subaffine CBS 637.917} -2 150 = A= I thFig. 2).

Table 2. Morphological characteristics of Chaetomium subaffine KNUE 22N617.

Strain C. subaffine KNUE 22N617 C. subaffine [18]
Colony PDA, 25°C, 7 days OA
Color White aerial hyphae, gray-green at the surface of medium; ‘White aerial hyphae without coloured exudates; reverse
reverse olive green, darkness at the center, gradations of colour  uncoloured
from center to edge
Size 53.87-66.58 mm diam No observation
Shape Cottony Abundant, floccose
Conidia Ovate, hyaline, smooth-walled, aseptate, linked in chain and Formed in basipetal succession, aseptate, smooth, hyaline, ovate

curled at the end, (2.72-) 3.19 (:3.59)%(1.77-) 2.17 (-2.53) um

or spherical, usually attenuated into a narrowly truncate base, (3-)
3.5(-5)x2-3 um

PDA: potato dextrose agar; OA: oatmeal agar.

Chaetomium concavisporum CGMCC 3.19348
99
98 | - Chaetomium ovatoascomatis CGMCC 3.19341

Chaetomium cochliodes CBS 155.52

100

Chaetomium pseudocochliodes CGMCC 3.9441
100
Chaetomium sacchari CGMCC 3.19349

Chaetomium cirrhatum LC4684

Chaetomium subaffine KNUE 22N617
70

100 ‘

Cl CBsS637.91

Chaetomium spirochaete CBS 730.84

Chaetomium subglobosum CBS 483.73

C L d CBS 378.71

Chaetomium olivaceum CGMCC3.19358

Chaetomium undulatulum CBS 126775

Allobotryotrichum blastospora CGMCC 3.19343

0.0100

Fig. 2. Neighbor-joining phylogenetic tree of Chaeotomium subaffine KNUE 22N617 based on a concatenated alignment of internal transcribed
spacer (ITS), B-tubulin (TUB2), RNA polymerase II second largest subunit (RPB2), and large subunit ribosomal RNA gene (LSU) sequences.

Allobotryotrichum blastospora was used as an outgroup. Numbers on branches
Fungal strain isolated in this study is in a bold.

indicate bootstrap values (1,000 replicates) upper than 50%.
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Colletotrichum jiangxiense F. Liu & L. Cai, Persoonia 35: 82 (2015)
[MB#809161]

e A EA: PDAHIR|of| A 25°Col| A 7L vl ES wf F52] I7]= 46.07-47.73 mmO] L
Ao, 7Pl = M 1, e = FRet) o50] A2 Fofo] 35, 71gAte] = S A
< no, £ 22 A7 Yehdt) viz]9] S At &4 ti= ofo] K| g w7t
2]i= 240 ThFig. 3A and B). B A2 7HA & 2| EA|51aL, -fre] Ho|o, YA d Ml 2
(conidiogenous cell)= H-5g 0|1, 72| o|thFig. 3E). BAYAM= dEFo|al Y& T2 5=
o, M|l zeo] A7ke Beedy Ao| glthFig 3D). ol Ho] T 37]= o (11.06-)
12.95 (-15.29) X (4.53-) 5.50 (-6.91) pm (n=20)°| T}. F-2}7| = B 2ok, e 2| 2] EA L 2712
2R, A S o] 31, A 222 F2CHFig 30).

Fig. 3. Morphological characteristics of Colletotrichum jiangxiense KNUE 22N642. Colonies grown
for 7 days on potato dextrose agar (PDA) (A, B), appressorium (C), conidia (D), conidiophore and
conidiogenous cell (E).

Specimen examined: Anmyeondo island, Taean-gun, Chungcheongnam-do, Korea, 36°29'30.9"N
126721'374"E, April 8, 2022, isolated from leaf of Daphniphyllum macropodum, strain KNUE 22N642,
NIBRFGC000510044, GenBank No. OR085434 (ITS), OR826299 (TUB2), OR826297 (GAPDH) and
OR826295 (CHSI).

Notes: C. jiangxiense= 20151°] Liu 5ol 2Jsf 2= B Eglon, F2Y 7PdAte)7t HH
st B 35 dAks S 22 dadol WMol A S wnf FAYxk= FYstA U S

2 A5, e Al g 2o] T FEi4 542 UERHTH22]. C. jiangxiense KNUE
2ON642 % 22 EXS LEFNATH Table 3). £+ ZUFo|A] Beld #5371 2|2 Hu g glon
[22], 21 5=@} o} H 7} of| A BEA ¥ (anthracnose) & P27 | = YT o= Bl v} ITH23,24]. 1TS,
TUB2, GAPDH, CHS1 %9%2] DNA 97|41 B4 AT} ITSE= C. jiangxiense MN7442881} 99.42%,
TUB2+ C. jiangxiense KX0090392} 100%, GAPDH+= C. jiangxiense OM684529%} 100%, CHS1< C.
jiangxiense MZ4574313}+ 99.60% U 215+ 2., neighbor joining Al5-4=0|A] C. jiangxiense LF 4882}
22502 F/d=|31th(Fig 4).
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Table 3. Morphological characteristics of Colletotrichum jiangxiense KNUE 22N642.

Strain C. jiangxiense KNUE 22N642 C. jiangxiense [22]

Colony PDA, 25°C, 7 days PDA, 7 days

Color Gray-olive green at center, white at marginl; reverse light gray or ~ White to gray, orange conidial masses near the margin; reverse

ivory, white at edge olivaceous with pale orange near the margin

Size 46.07-47.73 mm diam 50-53 mm diam

Shape Flat, entire edge, cottony Flat with entire edge, aerial mycelium dense, cottony

Conidia cylindrical, round end, smooth-walled, aseptate, granules inside, ~ Hyaline, aseptate, smooth-walled, cylindrical, both ends bluntly
(11.06-) 12.95 (-15.29)x(4.53-) 5.50 (-6.91) pm rounded, or one end bluntly rounded and one end acutely rounded,

13-19x4-6 um, L/W ratio=2.9

PDA: potato dextrose agar; L/W: length/width.

Colletotrichum kahawae IMI 319418
Colletotrichum fructivorum CBS 133125
Colletotrichum rhexiae CBS 133134
Colletotrichum temperatum JZB330282
Golletotrichum wuxiense CGMCC 3.17834
Golletotriohum psidii GBS 145.29
Colletotrichum syzygicola WC27
Colletotrichum cordyiinicola ICMP 18579
Colletotrichum aofearca ICMP 18537
Colletotrichum ciidemiae ICMP 18658
Colletotrichum cameliae CGMCC 3.14925
Colletotriohum ti ICMP 4832

Colletotrichum henanense CGMCC 3.17354

LUCC 15-0022

C 45094

Golletotrichum grossum CAUGT
100

Colletotrichum theobromicola CBS 124945

BL Colletotrichum grevilleae CBS 132879

Colletotrichum horii ICMP 10482

| — Colletotrichum sydowii KNUE 21E562

1000 Goetotichum sydowi CBS 135819

infuscans CBS 869.96

0020

Fig. 4. Neighbor-joining phylogenetic tree of Colletotrichum jiangxiense KNUE 22N642 and
Colletotrichum sydowii KNUE 21E562 based on a concatenated alignment of internal transcribed spacer
(ITS), glyceraldehyde 3-phosphate dehydrogenase (GAPDH), chitin synthase (CHS1), and B-tubulin
(TUB2) sequences. Monilochaetes infuscans was used as an outgroup. Numbers on branches indicate
bootstrap values (1,000 replicates) upper than 50%. Fungal strain isolated in this study is in a bold.

Colletotrichum sydowii Damm, Studies in Mycology 86: 152 (2017)
[MB#820688]

JefA EA): pDAHNA] 0| A 25°Col|A] 7L 7 B3-S wlf F-&2 371% 62.53-65.60 mm©®] 1.

di Aol A 2] AS 7171 58 ATe] FAPE A2 Bl FALE PAH SRS =R 25
TRE|QIT, 1 = Pkl 7PgAte] = 2ok Aade] Fei2 dds o} oF =] 2] S
2 A2 5| Mo|thFig. 5A and B). A = 3| A0] Hxbr| 71 2R Q) T (Fig, 5C), BA8AHS &
g5l AEFo|m o o] 5L ZYOZ A7 (13.50-) 17.09 (-18.52) X (4.87-) 5.52 (-6.40) pm

(n=20)°]Th(Fig. 5D).
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Fig. 5. Morphological characteristics of Colletotrichum sydowii KNUE 21N562. Colonies grown for 7
days on potato dextrose agar (PDA) (A, B), appressoria (C), conidia (D).

Specimen examined: Gyeongju-si, Gyeongsangbuk-do, Korea, 35°41'52.7"N 129°21'04.0"E,
September 2, 2021, isolated from leaf of Albizia julibrissin, strain KNUE 21E562, NIBRFGC000509078,
GenBank No. OR 805364 (ITS) OR826300 (TUB2), OR826298 (GAPDH) and OR826296 (CHS ).

Notes: C. sydowiir= 2017'°]] Marin-Felix 501 2Jsl] 2|22 B %o EAzp7} =5t

T Rege NEHe 7 9539 EAS ERATH25). C sydowii KNUE 21E562% 5
Rt 5742 UEUE AP E QT Table 4). & LT £9] QloflA 228 o] 222 B
=] O H[25], ©]% Bergenia ciliata®] oA Ut 02 28] =] 31TH26]. ITS, TUB2, GAPDH,
CHS1 9 2J2] DNA 97| MY £4 AT} TSE C. sydowii ON6319892} 99.82%, TUB2E C. sydowii
KY2637931} 99.72%, GAPDH= C. sydowii MZ3306082} 100%, CHS1-> C. sydowii MZ3306102}
99.19% L x|5F% M, neighbor joining Al5-4=014] C. sydowii CBS 1358197} 22 1 F0 2 4
= ACHFig. 4).

OI'

Table 4. Morphological characteristics of Colletotrichum sydowii KNUE 21N562.

Strain C. sydowii KNUE 21N562 C. sydowii [25]

Colony PDA, 25°C, 7 days PDA, 7days

Color White to light gray hyphae, dark gray at the center;reverse light ~ Hyaline to honey, agar medium partly covered with short felty

black whitish aerial mycelium, reverse similar

Size 62.53-65.60 mm diam 27.5-29.5 mm diam

Shape Flat with irregular and filiform margin Flat with entire margin

Conidia Hyaline, cylindrical, round end, granules inside, (13.50-) 17.09 hyaline, smoothwalled, aseptate, straight, slightly clavate to

(-18.52)x(4.87-) 5.52 (-6.40) um cylindrical, with

one end round and the other truncate,
18.340.9x5.2+0.2 pm, L/W ratio=3.5

PDA: potato dextrose agar; L/W: length/width.

The Korean Journal of Mycology 2023 Vol.51 341



Chaetal.

Diaporthe vacuae S. Hilario, L. Santos & A. Alves, Mycologia 112 (2): 303
(2020) [MB#831440]

el £30: PDARA|o A 25°Col A 727 RS Wl 2] 371 00 mm F|E T HAIS
B% Alglon], 2L 54, Al R 242 2 Ury o] e ujxlol Wikl &
of 9lom 9 e WS Urhiick Hlx] Siule] Fohe e B4 8l ieabajo] wasin, 7}
Al BAYS Tk 6A and B). BAEATHE 213t wo| Aol teabalg wn) golch
(Fig. 6C). Alpha-EAJ A= =53] 71 o 112]8- EFI 3 0 2 7] OF (433-) 5.16 (-8.27) X (2.30-) 3.09
(-:3.68) pm (n=20) J = | THFig. 6D). Beta—= YA} gamma-2- Y AH= T2E| 2] k), 24 Z At
(Conidiomata) 5% O 2 7] 2Moj|A] -2 AL o] A=-Fo] 2| H.

Fig. 6. Morphological characteristics of Diaporthe vacuae KNUE 23N743. Colonies grown for 7 days
on potato dextrose agar (PDA) (A, B), conidiomata (C), alpha conidia (D).

Specimen examined: Mt. Gaphasan, Daejeon, Korea, 36°21'43.5"N 127°17'7.6"E, April 28, 2023,
isolated from stem of Stephanandra incisa, strain KNUE 23N743, NIBRFGC000510477, GenBank
No. OR805471 (ITS), OR826301 (TUB2), OR826293 (CAL) and OR826294 (HIS3).

Notes: D. vacuae= 20200]| Hilario 50 &J3l AlFo 2 Hug o et A1E2l
Vaccinium corymbosum®] &7 BHol|A 222 B2 = ItH27). D. vacuae= D. eres 2 D. celeris
et AEA 2 77 2 alpha-2 YAt} betat G ARS 7FAIH, PDAH]A]0f| 41 2] vljf E7
o] h=TH(Table 5). D. vacuaet= WH-2 S0l A] 3] A FARA7F P = 31 ST -2- gAYl vk
D, eres’= 2142} £97+e A BRI SI-E 0} 5L, D, celerisic 214 A7 4 2
ojjA] ZHA 0 2 HH3}5h SIHH-2 51oFA tE= 32 o] T}H28 29]. D. vacuae KNUE 23N743-2 £
Y219 A7]+= Hilario 50 7<%t ARt 217 S4= 3 21 PDAHNZ oA v FA| 2] E/d0]
U5k TS, TUB2, CAL, HIS3 %9}2] DNA 9714 H £4] A3} TSE D. vacuae OM950742
2} 100%, TUB2+= D. vacuae MT309458%} 99.59%, CAL-2 D. vacuae MT3094492} 100%, HIS3-2 D.

The Korean Journal of Mycology 2023 Vol.51

342



Five Unrecorded Endophytic Fungal Species in Sordariomycetes from Korea

vacuae MK8714461} 99.33% U 2| 5}+31.2.™, neighbor joining Al-5-4>01| 4] D. vacuae CAA 8302} 22
1502 P/3=UAchFig. 7).

Table 5. Morphological characteristics of Diaporthe vacuae KNUE 23N743.

Strain D. vacuae KNUE 23N743 D. vacuae [27]

Colony PDA, 25°C, 7 days PDA, 7 days

Color Gray at center, white at margin White to gray surface mycelium, reverse with yellowish zone

Size Fully grow in 90 mm petri dish 4.7+0.4 mm diam

Shape Flat, woolly Apressed mycelium

Conidia Alpha-conida: hyaline, smooth, (4.33-) 5.16 (-8.27)x(2.30-) 3.09  Alpha-conidia: infrequent, hyaline, smooth, 9.3+1.1x2.6+0.3 pum

(-3.68) um Beta-conidia: hyaline, 1-celled, aseptate, smooth, filiform,

Beta-conida and gamma-conidia were not observed frequently hooked in apical part, apex acute, 27.442.3%1.6+0.2 um

Gamma-conida were not observed

PDA: potato dextrose agar.

Diaporthe padina CFCC 52590

Diaporthe chensiensis CFCC 52567

69 Diaporthe vaccinii CBS 160.32

Diaporthe alleghaniensis CBS 495.72

73
Diaporthe bicincta CBS 121004

100 Diaporthe pulla GBS 338.89

1L piaporthe nobilis CBS 113470

100

Diaporthe celastrina CBS 139.27

Diaporthe betulae CFCC 50469

100 ‘r Diaporthe vacuae KNUE 23N743
1

%01 piaporthe vacuae CAA 830
Diaporthe celeris CBS 143349
100 Diaporthe helicis AR 5211
00 [ Diaporthe eres CBS 138594

Diaporthella corylina CBS 121124

0.050

Fig. 7. Neighbor-joining phylogenetic tree of Diaporthe vacuae KNUE 23N743 based on a
concatenated alignment of internal transcribed spacer (ITS), B-tubulin (TUB2), calmodulin (CAL)
and histone H3 gene (HIS3) sequences. Diaporthella corylina was used as an outgroup. Numbers on
branches indicate bootstrap values (1,000 replicates) upper than 50%. Fungal strain isolated in this study
isina bold.

Neurospora tetraspora Dania Garcia, Stchigel & Guarro, Mycological
Research 108 (10): 1134 (2004) [MB#488632]

FeNZ E4: PDAHRZ| oA 25°CollA] 77t g S o FE2] 37]+= 90 mm Tl EE] HAIS
BE A om, L2 A sMoln, ZPgAte]et FF Atolof 3240 AR HhEstal, 1
T HiR|of FshA o] ek viA] SIHe] F4e el g w= S Mo, 7Pt = M
3] Ao|ChFig. 8A and B). AHd = 242 FAFRE Hel 7ol 2hgol|= 4749] 227}
ASHh(Fig. 8D and B). APd2EAH= BRI olm w1 - 240] 3.7]+= oF (20.84-) 24.08
(-28.78) X (11.70-) 13.64 (-15.40) pm (n=20) = 0] Th(Fig. 8C).
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Fig. 8. Morphological characteristics of Nuerospora tetraspora KNUE 22N2526. Colonies grown for 7
days on potato dextrose agar (PDA) (A, B), ascospores (C), ascomata (D), asci and ascospores (E).

Specimen examined: Uljin-gun, Gyeongsangbuk-do, Korea, 37°02'03.6"N 129°2327.5"E, July 7, 2022,
isolated from leaf of Quercus mongolica, strain KNUE 22N2526, NIBRFGC000510053, GenBank No.
0Q271307 (ITS), and OR059183 (LSU).

Notes: N. tetrasporat 2| 20| Gelasinospora ;2.2 E5 & o /d A 9] GAMd
28S rDNA A|E HJEE B} 2 20040l Neurospora 422 AEFE| ATH30]. 4709] EA}7}H
+ AT EF P o 2 AESE APFEALS F/JSHH, N, tetraspora KNUE 22N2526 % 5 243H 54
& HERTKTable 6). 2 &L A E3 EFo|n, AF2 0% Eile 2018'd o]F Eof
A ul 2/ EYellA 22]3t Zo] AtH30,31]. F2HA] N. tetraspora KNUE 22N2526:2 A2 WY
O = B 2| %0] Frolth ITS, LSU ¥ 2] DNA 7141 24 A3t TS N. tetraspora
MHS59381} 100%, HIS3-2 N. tetraspora NG 0689962+ 100% < x| 592, neighbor joining A5
£20f| A N. tetraspora CBS 178.332} Z-2 152 = A= A th(Fig. 9).

Table 6. Morphological characteristics of Neurospora tetraspora KNUE 22N2526.

Strain N. tetraspora KNUE 22N2526 N. tetraspora [30]

Colony PDA, 25°C, 7 days No observation

Color Ligth gray at center, grayish brown between center and No observation
margin; reverse yellowish gray, dark gray at margin

Size Fully grow in 90 mm petri dish. No observation

Shape Flat No observation

Asci 4-spored 4-spored

Ascospores Ellipsoidal, smooth, black, (20.84-) 24.08 (-28.78)x(11.70-) Ellipsoidal or elongate, 21-33x12-20 um, often slightly

13.64 (-15.40) pm flattened on one side

PDA: potato dextrose agar.
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87 Neurospora tetraspora KNUE 22N2526

Neurospora tetraspora CBS 178.33
Neurospora endodonta IFO 30835
Neurospora sublineolata FGSC 5508
Neurospora terricola CBS 298.63

[ Neurospora calospora CBS 265.51

Neurospora crassa CBS 367.70

Neurospora tetrasperma CBS:223.38

Neurospora bonaerensis CBS 102191

99 { Neurospora afticana CBS 571.69
73 Neurospora lineolata CBS 502.70

Chaetomium ascotrichoides CBS 110.83

0.0100

Fig. 9. Neighbor-joining phylogenetic tree of Neurospora tetraspora KNUE 22N2526 based on a
concatenated alignment of internal transcribed spacer (ITS) and large subunit ribosomal RNA gene
(LSU) sequences. Chaetomium ascotrichoides was used as an outgroup. Numbers on branches indicate
bootstrap values (1,000 replicates) upper than 50%. Fungal strain isolated in this study is in a bold.
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