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ABSTRACT

Three fungal isolates, NNIBRFG108, 1139, and 1480, were isolated from freshwater environments;
NNIBRFG108 from plant litter in Samcheok, Gangwon and NNIBRFG1139 and 1480 from the
soil in Jeju & Gimcheon, Gyeongbuk, Korea. Based on the morphological characteristics and
phylogenetic analysis of internal tanscribed spacer (ITS), 28S rDNA region, and B-tubulin gene,
NNIBRFG108, NNIBRFG1139, and NNIBRFG1480 isolates were confirmed as Didymella
segeticola, D. ellipsoidea, and D. aeria, respectively. Neither species has previously been

described in Korea.
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Al o] Qs AdHiolA W BatshaA] Aol ARgstaint. Al et g4 A A=A
2 Fr RSl w2 Zelstolrh AR g A ASAE Baterol 29 A2 5 Eat
o] Ya1 20°Cof| A SR Ak v e 2, Bl 2 100 uL-S water agar (WA, 20 g/L, agar)
of bobar 2% 57t 15°CollA visirt. et EAIEE 101, 10°, 10° 22 5451
200 uLE potato dextrose agar (PDA; Difco, Detroit, MI, USA)°f| =U3SH 5 34 5t
15°CoflA] v st oAt Bl oA G2t 225 Soll 8ol E or-Eelstit) &
215 = PDAOY 38511 20°C F4=25°Col| vliFstn] Adol Aok, F-=15%
S T2 5 -80°C] At

S5 9o g AAEA 9 BrE Sl 22fE o= PDAC HiFsto] oA
£ TSItk $ERE FARE glass bead”t ©AI tubee]] Ho] FESIAIX] & Macherey-
Nagel NucleoSpin Plant II DNA extraction Kit (Macherey-Nagel, Bethlehem, PA, USA)S
A1-8510d DNAS F2519t. 2% DNA 9] internal transcribed spacers (ITS) rDNA, 28S
rDNA, A-tubulin 5742} FES FFA7]17] 98] ITS1 (5-TCCGTAGGTGAACCTGC
GG-3")/ ITS4 (5-TCCTCCGCTTATTGATATGC-3"), LROR (5-ACCCGCTGAACTTA
AGC)/LR7 (5-GCAGATCTTGGTGGTAG-3") ¥ Bt2a (5-GGTAACCAAATCGGTGC
TGCTTTC-3")/Bt2b (5-ACCCTCAGTGTAGTGACCCTTGGC-3") primer& 4851 PCR
5TH4]. DNA €714<E AE 2 HHS 915] Clustal X2.1 [5]%} Bioedit 7.2.5 [6]E AH&-
SHAAL, AET 2dE sl MEGA 6.07 [7]= A8

PR e AE-S AL ] $15] 5°C, 15°C, 20°C, 25°C, 30°C, 35°C, 45°C2] 7
7 2= 912} PDA, malt extract agar (MEA), oatmeal agar (OA; Difco) 5 871] HiZ] &
F2 Ao AFgSI) ZH2He] w1 90 mm HE 2] Zdo|Eo ZA5to] 5 St uloF
T & dAPES S50l 3RHRC R HAISIGIH. Al AR8Rt HiA]= PDA, MEA
(malt extract 2%; agar 2%/1 L), OA, Czapeck-dox solution agar (CDA; Difco), corn meal
agar (CMA; Difco), yeast extract peptone dextrose agar (YPDA; Duchefa Biochemie,
Haarlem, Netherlands), Dichloran glycerol chloramphenicol (DG18; Merck Millipore,
Billerica, MA, USA), potato carrot agar (PCA; HiMedia, Mumbai, India)©]t}.

2 © The Korean Journal of Mycology Vol. 46, No. 1, 2018



First Report of Three Didymella Species Isolated from Freshwater Ecosystem in Korea

s
Zo Y 2

Didymella segeticola Q. Chen, Crous & L. Cai. Figs. 1 and 2

Didymella segeticolar=Chen ‘5{8]°ll 2Jall &A% Phoma segeticola's Chen ‘5{2]°1l 2Jall
A HH Folet. F o5 7152ER] Cirsium segetum Bunge©lA] 71?151 =] SAct
Conidiomata: *J2F}(pycnidium)->25°C o/d-2] 2] AgollA & FAd =11, == o] A
o] 77t Akt FHiolH, YE T o BRI o] ool A RE iR Rl AAIskA] oF

1, o558 28I L Aolo, AR Bl 91l Stk F71E 127-189(-573) pm *
129~197(~491) umo|ch.

79| Didymella pinodes CBS 525.77
Didymella arachidicola CBS 333.75
Didymella pteridis CBS 379.96
Didymella aurea CBS 269.93
Didymella macrostoma strain CBS 247.38
Didymella boeremae CBS 109942
Didymella aeria NNIBRFG 1480
99" Didymella aeria CGMCC 3.18353
Didymella coffeae-arabicae CBS 123380
Didymella sancta CBS 281.83
ﬂD/dyme//a nigricans CBS 444.81

Didymella dimorpha CBS 346.82

Didymella heteroderae CBS 109.92

Didymella longicolla CBS 124514

Didymella exigua CBS 183.55
Didymella subherbarum CBS 250.92

73| Didymella ilicicola CGMCC 3.18355
52! Didymella pedeiae CBS 124517
Didymella chloroguttulata CGMCC 3.18351
94| Didymella ellipsoidea NNIBRFG 1139
Didymella ellipsoidea CGMCC 3.18350
Didymella microchlamydospora CBS 105.95
Didymella calidophila CBS 448.83
Didymella macrophylla CGMCC 3.18357
Didymella aquatica CGMCC 3.18349
73 | Didymella ocimicola CGMCC 3.18358
Didymella infuscatispora CGMCC 3.18356
Didymella segeticola NNIBRFG 108
Didymella segeticola LC8141
Didymella suiyangensis CGMCC 3.18352

i ~|j Didymella anserina CBS 360.84
D

66

idymella pomorum CBS 539.66
Didymella sinensis CGMCC 3.18348
= Didymella americana CBS 185.85
Didymella maydis CBS 588.69

T Neoascochyta europaea CBS 820.84
| 5
Neoascochyta paspali CBS 560.81

0.005

Fig. 1. Neighbor-joining tree of a concatenated alignment of internal transcribed spacer (ITS),
18S, 28S rDNA region and B-tubulin of three Didymella species including D. segeticola, D.
ellipsoidea and D. aeria from deposited plant litter and soil. Neoascochyta europaea and N.
paspali were used as an outgroup. Bootstrap values higher than 50% from 1,000 replications
were shown above/below branches.
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Fig. 2. Colony shape and conidia and growth rate of Didymella segeticola NNIBRFG108. A,
colony shape on potato dextrose agar (PDA); B, colony shape on malt extract agar (MEA); C,
colony shape on oatmeal agar (OA); D, colony shape on potato carrot agar (PCA); E, colony
shape on corn meal agar (CMA); F, colony shape on Czapeck-dox solution agar (CDA); G,
colony shape on Dichloran glycerol chloramphenicol (DG18) agar; H, colony shape on yeast
extract peptone dextrose agar (YPDA); I, pycnidia on PDA plate, x50; J, pycnidium focused
under light microscope, x400; K, conidia on PDA at 25°C, x400; L, growth rate (scale bars: [ =
500 um, J =10 pm, K =10 pm).
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Fig. 3. Colony shape and conidia and growth rate of Didymella ellipsoidea NNIBRFG1139. A,
colony shape on potato dextrose agar (PDA); B, colony shape on malt extract agar (MEA); C,
colony shape on oatmeal agar (OA); D, colony shape on potato carrot agar (PCA); E, colony
shape on corn meal agar (CMA); F, colony shape on Czapeck-dox solution agar (CDA); G,
colony shape on Dichloran glycerol chloramphenicol (DG18) agar; H, colony shape on yeast
extract peptone dextrose agar (YPDA); I, pycnidia on PDA plate, x80; J, conidia on PDA at
25°C, x400; K, growth rate (scale bars: [ = 500 pm, J = 10 pm).
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ARt AT, 25°C 2] PDA H|Z[of| A AgE ] 7 =T

Specimen examined: THetHl= - AE AHAA] A2 =4, 20159 109 139 A7,
NNIBRFG108, = {57 A=A

Synonym: Phoma segeticola Q. Chen

Didymella ellipsoidea Q. Chen, Crous & L. Cai. Figs. 1 and 3

D. ellipsoidea-s AR o] EFId (ellipsoidal)Q1H14] 7]Q15H] W =210 ™, Chen ${2]
of] oJaf) H =] gick

Conidiomata: *JAFZF-2-25°C o)/ vfj 2] Agoll A & =1, shupe] S apto g &
gt 99 E= oK et o= At FEIE 7HAH, 2A = o T A S W,
Aol o Q1] ket 271 149~256 pm x 176~287 umO|ct.

Conidia: EF0| 27, FEHI QRS @H-& 71X Qlom, Frgstal AW-S 7Ex] a1 Q1] oF
t}. 27]+=3~4.5 um x 2~3 pmOJt}.

Culture characterisitics: PDA Aol 4= 25°Coll 4 10Y 52 79 mmE AAAsh, 73R
7} AASHH, dAAI T RS B E FElZ Hoigict 22 Y AL 2B A4 o] =8
=] EAolth. MEA ellA=25°CollA 10 -57F 76 mm= A6, 7PgAte]7F st
o}, FAAZE RS R E FEIE gL, H2 =Aolt) OA “gellAl=25°ColA 10
A Bt 73 mmE Ak, 7PIAR 7 DA ST A7 ESHA D E FHIE Ho
om, gr2 Ze|HAA o F= S| HMS W}, AAE-2 25°C, PDA HiA|o|A 71
=ik

Specimen examined: TRHl=] Al Al5A], B, 2016'H 39 22 245, NNIBRFG1139, =
HH 57 =A T

Didymella aeria Q. Chen, Crous & L. Cai. Figs. 1 and 4

D. aeriav=-87] SollA E2]H FOF Chen 5{2]°l &lal] 1=t

Conidiomata: JAFZE2 S8 Eo] QAL of 2 77 Aot FejolH, ¥3 Ei= o ehedd
O] mefol 2|9t FEl7t L7gskA] gt o 72 Ao, Aol Hof Qltk 37]=100~134
um x 104~145 umo]ch.

Conidia: EFH30]1l, FEHT gF2 Q.S 7ix|m, Zape Brsial, Aol gtk 37|
+=3~5 um x 2~3 pmO|ct.

Culture characteristics: PDA Aol 4=25°Cof| 4 10¥ 59t 61 mm2 AL, 7] 7}
dAsith F=U= SAHOARE ARG 02 defR| 1, AP 251 D E FEi=
o glor SEYML =MolA] 3l=A-S mrt. MEA AollA= 25°CollA] 10 5%t 66
mmE 375t 7P = YAt dAAPTE RS 2AE FElolH, 2Ry = =M
of| 4] o152 =AS Tt OA AollAi=25°CollA 109 -5 60 mm= A3 stal, 7PgAtel=
dgstct. F2Y FAAFE WA o2 422 10, A= 50 EE FEHl= ¢
of glom, WimMof A gh2 =S Wy, 2 9 a2 S AR 43k 20°C Ti=

25°CollA Aol F9k e, PCA x|l AdEe] 7Hd &30,
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Fig. 4. Colony shape and conidia and growth rate of Didymella aeria NNIBRFG1480. A,
colony shape on potato dextrose agar (PDA); B, colony shape on malt extract agar (MEA); C,
colony shape on oatmeal agar (OA); D, colony shape on potato carrot agar (PCA); E, colony
shape on corn meal agar (CMA); F, colony shape on Czapeck-dox solution agar (CDA); G,
colony shape on Dichloran glycerol chloramphenicol (DG18) agar; H, colony shape on yeast
extract peptone dextrose agar (YPDA); I, pycnidia on PDA plate, x80 & x25; J, conidia on
PDA at 25°C, x400; K, growth rate (scale bars: [ = 500 pm, J = 10 pm).
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o]l BarE|] oRe 350] vt Hrebd o = HE E2E Ik NNIBRFG108-2 74
I Ao g A E Aol A 22 =117, NNIBRFG11392F NNIBRFG1480-2 735 74
T} AlFR] o] Eqko 25 e Ba|w|ict Jefd E4 W internal transcribed spacers (ITS),
18S rDNA, 28S rDNA ¥ S -tubulin -GAA}E 0] 85 EAAESH BR5 E35) 54t 4
7}, NNIBRFG108, NNIBRFG1139, NNIBRFG1480 #5212} Didymella segeticola, D.
ellipsoidea 9 D. aeria2 2 SR1E|QJtt. ol = Yo A= HAL R g2 n7|5Fog B |
b=y Fxo|h

ACKNOWLEDGEMENTS

This results was supported by a grant from the Nakdonggang National Institute of Biological
Resources (NNIBR) of the Republic of Korea for projects on survey and discovery of
freshwater bioresources (NNIBR, 2017).

REFERENCES

1. de Gruyter J, Aveskamp MM, Woudenberg JH, Verkley GJ, Groenewald JZ, Crous PW.
Molecular phylogeny of Phoma and allied anamorph genera: towards a reclassification
of the Phoma complex. Mycol Res 2009;113:508-19.

2. Chen Q, Hou LW, Duan WIJ, Crous PW, Cai L. Didymellaceae revisited. Stud Mycol
2017;87:105-59.

3. ChoilY, Choi JN, Choi DC, Sharma PK, Lee WH. Identification and characterization of
the causal organism of Gummy stem blight in the muskmelon (Cucumis melo L.).
Mycobiology 2010;38:166-70.

4. Glass NL, Donaldson GC. Development of primer sets designed for use with the PCR to
amplify conserved genes from filamentous ascomycetes. Appl Environ Microbiol 1995;
61:1323-30.

5. Larkin MA, Blackshields G, Brown NP, Chenna R, McGettigan PA, McWilliam H,
Valentin F, Wallace IM, Wilm A, Lopez R, et al. Clustal W and Clustal X version 2.0.
Bioinformatics 2007;23:2947-8.

6. Hall TA. BioEdit: a user-friendly biological sequence alignment editor and analysis
program for Windows 95/98/NT. Nucleic Acids Symp Ser (Oxf) 1999;41:95-8.

7. Tamura K, Stecher G, Peterson D, Filipski A, Kumar S. MEGA6: Molecular Evolutionary
Genetics Analysis version 6.0. Mol Biol Evol 2013;30:2725-9.

8. Chen Q, Zhang K, Zhang G, Cai L. A polyphasic approach to characterise two novel
species of Phoma (Didymellaceae) from China. Phytotaxa 2015;197:267-81.

8 ° The Korean Journal of Mycology Vol. 46, No. 1, 2018



