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ABSTRACT

Endophytic fungal strains were isolated from the sterilized roots of a medicinal plant,

'.) Ligusticum chuanxiong and identified based on morphological characteristics and molecular

Cheok for analysis of internal transcribed spacer, large subunit rDNA, and beta-tubulin DNA regions. Our
updates

results confirmed the presence of Pithomyces chartarum and Plectosphaerella niemeijerarum
a OPEN ACCESS in the fungal strains. To the best of our knowledge, the fungal strains have not been reported
in Korea. In this report, we describe morphological characteristics and phylogenetic trees of
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eISSN * 2383-5249 ese endophytic fungal strains.
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Table 1. Morphological characteristics of fungal strains isolated in this study, compared to original description references.

. P. chartarum P. chartarum . P. niemeijerarum
Strain 175033 [17.18] P. niemeijerarum 17E028 1]
Colony PDA, 25°C, 7 days PDA, 24°C, 8 days PDA, 25 C, 7 days PDA, culture condition
) ) ) ) ) ) ) unrecorded
Color Light brown in center, margin yellowish- Zonate, pigmented, Brightly white white
green; reverse reddish-brown to blackish dark brown in center,
brown in center, further away from the white in margin
center,
the closer to yellowish-brown,
margin greenish-white - ) )
Size 32-33 mm in diameter Quic growmg, covermsg the 38-41 mm in diam. Unrecorded
surface of a petri dish in 8 days | 4
. . Mycelium appressed,
Shape Flat, margin irregular undulate Flat, sometimes fluccose Ralsed,. white aqd fluffy slimy, with sparse, white
aerial mycelium
and fluffy aerial mycelium.
Conidia 3-6 septate, muriform, pigmented,  3-5 septate, pigmented, muriform,  Fusiform to ellipsoid, Fusiform to ellipsoid,

translucent, yellowish-brown to blackish- vary in size from 16-35 X 13-20 u  hyaline and thin wall, 0-1  tapering to rounded apex
brown, (16.03-)21.27(-29.91) X (7.38- m; 1627 X 8-14.50 um in summer, septate, (3.97-)5.55(-6.61) and base, hyaline, smooth,
)8.34(-9.16) um in diam(n=20). 22.5-32 X 14.5-17.5 in autumn, 25.5- X (2.12-)2.77(-3.67) um in  0-1-septate, (3-)4-6 X 2-3

45 X 14.5-17.5 ym in winter. diam um in diam
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Pithomyces chartarum (Berk. & M.A. Curtis) M.B. Ellis, Mycological Papers
76: 13 (1960)
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Fig. 1. Colonies of strain 17E033 (Pithomyces chartarum) grown for 7 days on potato dextrose agar
(PDA) (A, E) and malt extract agar (MEA) (B, F) and conidia (I, J). Colonies of strain 17E028
(Plectosphaerella niemeijerarum) grown for 7 days on PDA (C, G) and MEA (D, H) and conidia (K, L).
(scale bars: I, J=20 um, K, L=10 um).
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Specimen examined: Youngju-si, Gyeongsangbuk-do, Korea, N36°52'40.5", E128°32'11.5", September
20, 2017, Pithomyces chartarum, isolated from root of Ligusticum chuanxiong, strain 17F033,
NIBRFG0000503357, GenBank No. MN814832 (ITS), MN814833 (LSU).
Notes: P. chartarum < 1960 Ellisoll 2|3} Pithomyces £ 2.2 &7 KoM, o] d T
Sporidesmium chartarum®| Tt 17]. ©] T2 FA|E|A] ¢= shte] B4R oA A5 =
muriform (47} 430) Zno] BE Exfstol BEo] el 5 7 Weho] BAAIE 2
Aol wtet 2o A2717F el E £/4d0] et gl AR 245 ARk 2
717 AR H[18], 2 AollA ERIE 5 HA] 7| AER} o] Ao ofsf E2lH EAAE
F/gshs 22 gQle 4 AL AR 7= Y ZIAEClA 7heol ERlE Ak 27
9} H] =30t Table 1). Q10| A F&A]EQ1 YT AU (Butea monosperma)] 71A] 2}t @1, 2 50|
M uiddoz ZE=Aa19], 1%*711 2 P, chartarum w57+ 1w+ G35 Ho|H ofz|o]
A, Al Eaﬂo] A ui]E,] __4 /\g/‘\_]% q- JJ- Lok 01—7}-]] EJ_EIO‘]E]'[ZO TS gﬂljr_]- LSU Oé
2]2] DNA 9714 E &4 A ITS -2 P, chartarum MK370420.17F 99.5%2] Y2| =&, LSU %
-2 P, chartarum MK347969.13+ 100%2] Y| & B B5F 22 AlE5-2 3 doHA thFig 2).

Pithomyces chartarum CBS 679.71
? Pithomyces chartarum CBS 712.70
100 Pithomyces chartarum CBS 805.72
100 Pithomyces chartarum 17F033

Pithomyces cynodontis CBS 500.77
100 100 L Pithomyces sacchari CBS 306.56

Paraconiothyrium fungicola CBS 113269

A

Paraconiothyrium cyclothyrioides CBS 972.95

89 Paraconiothyrium estuarinum CBS 109850

Paraconiothyrium fuckelii CBS 797.95
Paraconiothyrium brasiliense CBS 587.84

99 L— Paraconiothyrium hakeae CBS 142521

Paraconiothyrium fuscomaculans CBS 116.16
Phaeosphaeria pontiformis CBS 117487

—_
0.02

Fig. 2. Neighbor-joining phylogenetic tree based on a concatenated alignment of internal transcribed
spacer (ITS) and large subunit (LSU) sequences. Phacosphaeria pontiformis was used as an outgroup.
Numbers on branches indicate bootstrap values (1,000 replicates). Fungal strain isolated in this study
is in bold.

Plectosphaerella niemeijerarum L. Lombard, Persoonia 39: 459 (2017)
PDAHNZ| oA 747 Hi S #52] 7]+ 3841 mm 0], #FF-0] - HH RE Aoz
B2 SN wn, 2 A 0 2 35 dAPE RS 9ol Tk SR s S
ol 25} o] 35 wAPHE71E HiEolA SYRolE vk 3% AP AR AR o] Hoj
7|5 RHthFig. 1C, 1G). #&-9] == HiA[ollA A% §71H9 FejolH &30 7P 35
TARZ} o] Lpghol] ofsl et ARG S o £t MEAHIA| oA 77 vl fH w#&-0] 2732
39-40 mm 7 5=0] 1L, #Z-0] M2 ok S W A A 0 7 o} FfRol s E2 A &
SEsd %kt TARSo] 2ok, 7Pk Zo g S0l A 2 35 AR o] L

;J
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Jgd
LI7F HALY S o] 2=, PDACIA ETh= E ZIsHA Attt
g5, ofEskal gh2 B O & o] FofX 2 |

SHFig. 15, 1K). BAYAES] 3715 (3.97-)5.55(-6.61) X (2.12-)2.77(-3.67) um (n=50) % =0T}
Specimen examined: Youngju-si, Gyeongsangbuk-do, Korea, N36°52'40.5", E128°32'11.5", September
20, 2017, Plectosphaerella niemeijerarum, isolated from root of Ligusticum chuanxiong, strain 17F028,
NIBRFG0000303367, GenBank No. MN818607 (ITS), MN818610 (LSU), MN836372 (TUB).

Notes: P. niemeijerarum 2 2017'd Lombardol] &J5l} EFollA] 22| 2R+t o= 2% 7|25tk
i z]of] wfjeF Al 8 22 L719] 35 AR Hol= Zlo] E4o|H21], & A tollA & o] 9k 2+
2 HIPA & SRt 27 FA ey 52 9530l Aato] giAY skt
Ue A= SRlE]= Z21] HA] 2 Aol A RIH 2AJAk] Fele U5k TH Table 1). ITS
P93t LSU Y2] DNA 7 |AE B4 AT TS P2 P niemeijerarum MG386080.12+ 99.11%
9] YA =Z, LSU PY-L P niemeijerarum NG 0662029.12} 99.41%2] Y| =S, TUB Y2 P
niemeijerarum MG386172.13+ 99.06%2] Y2 =5 H Gl om B Z2h2 A15-2 /4J5H 3 ThFig. 3).

100 Plectosphaerella niemeijerarum CBS 143233
100 Plectosphaerella niemeijerarum 17F028
99 Plectosphaerella plurivora CBS 131860

Plectosphaerella alismatis CBS 113362

Plectosphaerella cucumerina CBS 137.37
Plectosphaerelia sinensis ACCC 39145

Plectosphaerelia delsorboi CBS 116708

Plectosphaerella meionis CBS 489.96

Plectosph lla populi CBS 139623

Acremonium thermophilum CBS 734.71

—
0.02

Fig. 3. Neighbor-joining phylogenetic tree based on a concatenated alignment of internal transcribed
spacer (ITS), large subunit (LSU) and beta-tubulin (TUB) sequences. Acremonium thermophilum was
used as an outgroup. Numbers on branches indicate bootstrap values (1,000 replicates). Fungal strain
isolated in this study is in bold.

4
Fo

A5 G2 A g At A Aol A AjulE B ] Be]of| A Wd-S E2ski). vl H
5= e EAJ 9] 247} internal transcribed spacer, large subunit tDNA, beta-tubulin % <} 2] 22}
B2 ASEAE o &all ASIATE At Aol 28] =] 171 5F WH 455 &
Q151 A, &RIH -2 Pithomyces chartarum 2} Plectosphaerella niemeijerarum®| . 1] 7] 53 WAy
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