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ABSTRACT

This study investigated the identification and physiological characteristics of four previously
unrecorded Cadophora species in freshwater environments in Korea. Samples were
collected from plant litter in streams and filtered freshwater. Fungal isolates NNIBRFG31097
(FBCC-F1434) and NNIBRFG6052 (FBCC-F3780) were obtained from plant litter, while
NNIBRFG33135 (FBCC-F1694) and NNIBRFG27355 (FBCC-F1462) were isolated from filtered
freshwater. Using internal transcribed spacer region (ITS) and large subunit ribosomal
RNA gene (LSU) analysis, the four Cadophora strains were identified: C. constrictospora

'.) NNIBRFG31097, C. fallopiae NNIBRFG6052, C. fastigiata NNIBRFG33135, and C. luteo-
heck for olivacea NNIBRFG27355. Physiological studies were conducted to evaluate their industrial
updates applicability, including assessments of antimicrobial activity, siderophore production, and
enzyme activity. This study contributes to the understanding of the diversity of Cadophora

a OPEN ACCESS species in Korean freshwater environments by investigating their physiological characteristics.
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Cadophora constrictospora Koukol & Macia-Vicente, IMA Fungus 11 (no.
16): 9 (2020) (Figs. 1 &2, Table 1)
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96/ Cadophora prunicola culture CBS:120891
J = Cadophora prunicola culture CBS:145521
60} Cadophora africana culture CBS:120890
‘ Cadophora novi-eboraci culture GLMC:342
Cadophora novi-eboraci culture GLMC:274
Cadophora melinii strain CBS120273
|1 Cadophora domestica isolate STEU8865
L’ Cadophora orientoamericana isolate OHC1
Cadophora neoregeliae culture CBS:146821
Cadophora fastigiata NNIBRFG33135
ol 3 ‘ r Cadophora fastigiata CBS:307.49
i |7 Cadophora fastigiata isolate BC31
100% Cadophora fastigiata strain TR122
Cadophora ramosa culture CBS:145523
Cadophora malorum isolate CBS119585
60‘ — Cadophora ferruginea isolate P1323
61 \ F Cadophora vinacea isolate PARC199
64| [ Cadophora spadicis isolate 1

2k Cadophora spadicis isolate 2

| [ Cadophora fallopiae culture CPC:38013
= Cadophora fallopiae NNIBRFG6052
= Cadophora luteo-olivacea NNIBRFG27355
65\ Cadophora luteo-olivacea ICMP:18084
o adophora luteo-olivacea strain Clo-55
= Cadophora constrictospora NNIBRFG31097
‘ 53 L Cadophora constrictospora CBS 146371
50§ Cadophora constrictospora isolate P1751
‘ Cadophora helianthi strain MFLU 19-1433
Rhynchosporium agropyri culture CBS:146769

Fig. 1. Phylogenetic tree of Cadophora species were inferred using the Neighbor-Joining method by
internal transcribed spacer region (ITS) and large subunit ribosomal RNA gene (LSU). The percentage
of replicate trees in which the associated taxa clustered together in the bootstrap test (1,000 replicates) are
shown next to the branches. The evolutionary distances were computed using the Kimura 2-parameter
method. This analysis involved 29 nucleotide sequences. There were a total of 952 positions in the final
dataset. Evolutionary analyses were conducted in MEGA 11 [8]. The sequences of Rhynchosporium
agropyri were used as outgroup. The unrecorded strains were shown in bold and red.
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Fig. 2. Morphological characters of C. constrictospora NNIBRFG31097 (FBCC-F1434). A: mycelial
growth on six media for 7 days at 25C, B-D: conidiophore and conidia, *400, scale bar = 10 ym.
CMDA: comn meal dextrose agar; MEA: malt extract agar; OA: oatmeal agar; V8A: V8 agar; YPDA:
yeast extract peptone dextrose agar; PDA: potato dextrose agar.

Table 1. Physiological characteristics of four Cadophora species

Colletotrichum  Phytophthora

FBCC No. Species StrainNo.  Fusarium spp. P e Siderophore Amylase Glycosidase
FBCC-F1434  Cadophora constrictospora  NNIBRFG31097 + NE + + + -
FBCC-F3780 Cadophora fallopiae NNIBRFG06052 - ++ NE - - +
FBCC-F1694  Cadophora fastigiata NNIBRFG33135 + NE + + + -
FBCC-F1462  Cadophora Iuteo-olivacea ~ NNIBRFG27355 + NE + + + ++

FBCC: Freshwater Bioresources Culture Collection. "NE: not examined, -: no activity, +: slight activity, ++: moderate activity, +++: strong activity.

Cadophora fallopiae Crous & Akulov, Fungal Systematics and Evolution
6. 180 (2020) (Figs. 1 & 3, Table 1)

el 9wl §/43: PDA ZJollA] 25T ol 7€7F i FatlS w oF 19.7mme] 37| 2 L2 A] A2,
CMDA A} 25T ol A 23.3mmO-2 AJ78-0] 7H =31 OA A 25T oA 16.7mme-2 AJ-go] 714
sttt F219] 9k CMDA HiX|2F YPDA HiZ[of| 4] S48 = Q) 11 S EE-2 CMDAC] A= 2
A YPDA Aol A= 2 iS wQ]th ©E5F MEA, OA, V8A, PDA HjZ|ol| A= S 21 9] oka}l S
BE ZgolMe 23S =0 7P| B2 A S Eginh 2249 SY-2 AR
T7b =okor pgAtE| 2 Z44E U ot Boa 2R Y B SOyt 2 d =
e oz WAE QT 371523 m X 3-5ymo|ch.

g G A EA

EE AR AR E Z9HA(N35°57'10.9", E127°31'34.4"), 2018.06.21.,NNIBRFG6052(FBCC
-F3780), = Y57 SR T ITS PQO34556, LSU PQ657927

H]2: NNIBRFG6052 7= ITS ¥ 7143 NCBIQ| BLASTE: ]85} vt 2
3}, C. fallopiae (MT223784) T2k 100% 35/ Bl oM, 2| % B H#50} :zto] ezt A
2|5t A4 Aol A= C. fallopiae 52+ 22 claded]] £5H= 2102 BRlE|o] H|FH0R .

The Korean Journal of Mycology 2024 Vol.52

242



Characterization of Four Unrecorded Cadophora Species from Freshwater in Korea

fillopiae© 2 S HHISIT} 4=} 131 0m, 20 25T o] Eokeh A1 S-S U Aol
= 2 5o], ofefobd] 32 HolA gigkovt, B el Fel ZAlctobA] B L Lhehget

CMDA MEA OA V8A YPDA PDA

Fig. 3. Morphological characters of C. fallopiae NNIBRFG6052 (FBCC-F3780). A: mycelial growth
on six media for 7 days at 25°C, B-C: conidiophore and conidia, 400, scale bar = 10 ym. CMDA: com
meal dextrose agar; MEA: malt extract agar; OA: oatmeal agar; V8A: V8 agar; YPDA: yeast extract
peptone dextrose agar; PDA: potato dextrose agar.

Cadophora fastigiata Lagerb. & Melin, Svenska Skogsv.-Foren. Tidskr. 2
(2-4): 263 (1928) (Figs. 1 &4, Table 1)
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Cadophora luteo-olivacea (J.F.H. Beyma) T.C. Harr. & McNew,
Mycotaxon 87: 147 (2003) (Figs. 1 & 5, Table 1)
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