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ABSTRACT

To investigate the diversity of aquatic fungi, we collected deposits of soil, plants, and
plant litter from ponds and streams. NNIBRFG1552 was isolated from soil deposits and
NNIBRFG3013 from plant deposits in Namsaengi-mot in Jeju, Korea in 2016, NNIBRFG5472
was isolated from plant litter in Bocheong-cheon, Boeun, Korea in 2018. Based on
morphological characteristics and phylogenetic analysis using rDNA sequences of the internal
transcribed spacer (ITS), NNIBRFG1552, NNIBRFG3013, and NNIBRFG5472 were identified as
Filoporella exilis (100% similarity with KC834046), F. fistucella (99.8% with KC834047), and F.
cf. annelidica (100% with KC834044), respectively. Furthermore, cultural and morphological
characteristics were analyzed to confirm the molecular identification. No species of the genus
Filosporella has yet been reported in Korea.
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Taxonomy

Filosporella exilis Gulis & Marvanova, Mycotaxon 68: 313 (1998) [4] [Figs.
182]

MycoBank No.: MB444879
Filosporella exilis= 2 Y& X $AYFFE2X, Gulis & Marvanova®ll 2]l B2 Al E4]|of| A
2= So] EnE gt S/t deEA QA gom, A7t Ae| o] Fo| x| A Aot
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AR, PCAZY 25°Coll A 2.0 mm/day 2 2 AJ7-8-0] 71 =3kAL, 30°C o) /dollAl= 9] A sHA]
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AHS o] 211 9o, 97|+ 620 um x 1.5~2pm ©|t}. F & Zo|7} &S B 2S5t
£ QoA The Reo) Ak pstx) 23k

Habitat: Soil in pond

Specimen examined: Namsaengi-mot, Jeju, Korea, 22 Mar 2016, NNIBRFG1552, Nakdonggang
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A¥204581 Anguillospora furtiva CB-L16

Cudoniella-
KC834038 Anguillospora crassa CCMF15283 Hymenoseyphus
KC834068 Tricladium obesum CCMF-14598
Filosoorella cf. annelidica NNIBRFG5472 chide
100" KC834044 Filosporella cf.annelidica CCMF-11702
AY204635 Tricladium splendens CCMF 16599
KC834065 Mycofalcella calcarata CCMF-10289
DQ202519 Tricladium terrestre CBS 697.73
e DQ202513 Cudoniella indica CBS 430.94
GQ411354 Geniculospora grandis UMB-176.01
50/ KT184761 Filosporella fistucella JTIO6 Ascocoryne
66|l KT184757 Filosporella fistucella JTIO2 Hycrocina
Filosporella fistucella NNIBR3013 clade

KC834047 Filosporella fistucella CCMF-13091
KC834054 Filosporella versimorpha CCMF-11194
Filosporella exilis NNIBRG1552

95" KCB34046 Filosporella exilis CCMF-13097
FJO00402 Articulospora atra CCMF-0684

96 JQ412864Varicosporium delicatum CCMF19494

4{_—‘ KC834062 Hydrocina chaetocladia CCMF-10890
56 100 KC834067 Tricladium chaetocladium VG 27-1

AY789385 Ascocoryne cylichnium PDD75671
[ KCB34041 Alatospora flagellata CCMF-501

w0l—— KUS519111 Alatospora pulchella 130-1663

Fig. 1. Phylogenetic tree inferred using Neighbor-Joining method of an alignment of the ribosomal
internal transcribed spacer (ITS rDNA) sequences of three Filosporella species including F. exilis,
FE fistucella and F. annelidica (in red colour). Alatospora flagellata and A. pulchella were used as an
outgroup. The optimal tree with the sum of branch length = 0.66981201 is shown. The percentage of
replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) is
shown next to the branches.
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Filosporella fistucella Marvanova & Fisher, Nova Hedwigia 52 (1-2): 33
(1991) [2] [Figs. 1&3]

MycoBank No.: MB130194
Filosporella fistucellax W72 A1, Marvanova & Fisherol] 2]3l| 7322 2|U-(Alnus glutinosa)
gialo] oA 21 x BE Qe At defA] A ko, 77t #9) o] Zojz) ] ¢k
ATh NNIBRFG30137F= A5 'FAYo] 2] 4= Al E<1 o] 2| AZH(Nymphoides indica)ell A 22
=i} o] F39] ITS IDNA ¥ 9] 7|4 ¥ -2 NCBI GenBank 971492} v| walo] BAI5H A
3} E fistucella (KC834047)2} 99.8%2] /578 = H 1, AlF<=(Fig. 1)l F fistucella?} & L3t
Ascocoryne-Hycrocina clade®]] £5h= 71 2153t
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Z3ch 2249 o2 At SIS =, F2 Y] H HE2 7hetl= e S gyt 7t
el S S Hl o, FARA ] W et = 7P Ak = S E o]t
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1.5~2 um 7 &=0]}.

E fistucella @} F. exilis= A4 2] Y ghefmoko] ZAFE7} u] ol oL, 2|4

UL

PDA MEA OA PCA CMA CDA DG18 YPDA
Media

w

®5C
Lty e
B 20°C
a5
®30C
| 35C
" Wygsec

Growth rate[mm.u’dayp
- ~

Fig. 2. Colony shape, growth rate, and conidia of Filosporella exilis NNIBRFG1552. A: front, B: back
of PDA at 20°C on 7 days, C: growth rate on eight media and seven temperatures, D: conidia captured
under a light microscope (x400, size bare=10pm).
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of| Kol 22 1]o] Fejet A L& Sof| A ThE PAFS Bl om IAMYAJOI A E F exilis= HIA]
o MAZ w31 AFIEAE 2 AYAI5IQ O F fistucella= B A of] MAES w] 2] 11 T xZa}
g 72 YHsH 5 2ol 2 Halth

Habitat: endophyte in Nymphoides indica from edge of the pond

Specimen examined: Namsaengi-mot, Jeju, Korea, 9 Aug 2016, NNIBRFG3013, Nakdonggang
National Institute of Biological Resources

2

Growth rate(mm/day|
~

PDA MEA OA PCA CMA CDA DG18 YPDA
Media

Fig. 3. Colony shape, growth rate and conidia of Filosporella fistucella NNIBRFG3013. A & B: colony
of PDA at 20°C on 7 days(A) & 15 days(B), C: growth rate on eight media and seven temperature,
D: microconidia (yellow arrow head conidiophore, red arrow head microconidia), E-J: macroconidia
captured under a light microscope (x400, size bars 10um).
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Filosporella annelidica Shearer & J.L. Crane, Mycotaxon 6(1): 28 (1977) [6]
[Figs. 1&4]

MycoBank No.: 314134

Synonym: Rogersia annelidica Shearer & J.L. Crane, Mycologia 68(4): 949 (1776) [5]
Filosporella annelidicax= Sheare & Crane®]| 23] *]-& Rogersia annelidica® B11%| ] O L} F.
aquatica®+] FENZ] SAMIS Te51o] E annelidica® A= Tk SAIAITE i A Q1A o
O, A7} 7)) o] o) 2| 2] Akt

NNIBRFG5472 #F+ 35 H2 B 93 dAEA4 oA 28= . o] #5
9] ITS tDNA 999] H714 D& NCBI°ll 55F A7|A G2t vlatsto] A% Aaf F of.
annelidica (KC834044)2F L x|}, Al5-4>(Fig.1)9IA & F. cf. annelidica®} 5Lt C
Hymenoscyphus clade®l] &5H= 22 2151t

NNIBRFG5472 w5 PDA/oll A BIFEES m 20°ColA 1.1 mm/day2] &= of =2]A|
AF2FH, 0A%Y 20°COllA] 1.5 mmiday 2 = AJ7-&0] 71 =L, 30°C o)/ ollxt= 712] A7stA]
Z3ok 2249 o2 A IS EQla, F2 Yo R B2 kel A2 2 AS w7t
ARt E DA wolt). FAAS] vt =1 Sl 25 87| SYolM 7HERE = 2

22€ B2, ARtk o2 S2geol),

udoniella-

- |

=° C

-‘é Weoc

£2 ®15°C

z 7 " 30°C

£, I ' . 25°C

g | . | ® 30°C
M oeo

30||,||,||||,||,|||I|,I|, e

W a5°C
PDA MEA OA PCA CMA CDA DG18 YPDA
Media

Fig. 4. Colony shape, growth rate and conidia of Filosporella annelidica NNIBRFG5472. A & B: colony
of PDA at 20°C on 7 days (A) & 30 days (B), C: growth rate on eight media and seven temperature,
D: conidia and conidiophore (yellow arrow head conidiophore), E: conidia captured under a light
microscope (x400, size bars 10 pm).

The Korean Journal of Mycology 2019 Vol.47

170



First report of three Filosporella species isolated from freshwater ecosystem in Korea

NNIBRFG5472 w522] wHAR= £ 6I3oH, 5ol s gRs w ZARE FAsHlTh 74
AL AL BHEE s SO A PEE QI S ZARE ot 2 R o 2 Fstal,
7~10702] A 7HA M, 2401 g2 5 or 08 Z44E FoHHth A7)+ 180~220 pm x
3.5~5 pm, 22 1.5~2.5 pm (width) 2} 0]t} NNIBRFG5472 758} F. annelidica®) 715 @57} H]
0 FEE BTk NCBI /ol 5-5H 714 Fat 2A3S Wl E of. annelidica®t Y x[5H 1L, 3
e Q1 EA S EZ E annelidica® 54T 4 U= A0 2 TE Tt

F. annelidica= FE}A L Ex}A|55H2 Q1 THol|A] Filosporella 4:2] S5} thE /S Bt
FHAAIE A Q1 ZTHO A= E exilis, E fistucella ‘53 TH cladeol] <551, 22k9] gEfjo]] QlofA]
T Ay i ZAE thz HEslA AAskA] e, ZAke] 7171 A1 HEe R SRk
02 5P Rl o T2 2ol7F AT

Habitat: plant litter in stream

2

Specimen examined: Bocheong-cheon, Boen-gun, Chungcheongbuk-do, Korea, 9 Mar 2018,

NNIBRFG5472, Nakdonggang National Institute of Biological Resources

SAEiAl A Alohs w579 A de AN ] sl AR} sPoA FE A E, pRAE,
HrH A ZAE A7 TE NNIBRFG15522F NNIBRFG3013-2 2016 A5 EA¥ 0] Foi|A]
A e A Bt A ZolA Zh2h 28] = /1AL, NNIBRFGS472:= 2018 S5 H22] 2
oA AR G AEA oA 2= o & 37| FEiA 2 A S A EF
= 23} NNIBRFG1552, NNIBRFG3013, NNIBRFG5472+= Z}Z} Filoporella exilis
(100%, KC834046), F. fistucella (99.8%, KC834047), F. cf annelidica (100%, KC834044) % 291 =] ]Th
E3h o] & 37 #2] v U FENSHY EAJo] EAMAIE S et YA H= 2 FRleklh
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