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Specific and Sensitive Detection of Phoma glomerata

Using PCR Techniques
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ABSTRACT : Phoma glomerata (Corda) Wollenw. & Hochapfel is a pathogenic fungus causing spot diseases of plant leaves and
fruits. This fungus is important in plant quarantine of seedlings and fruits in Korea. The aim of this study was to develop a
sensitive and effective diagnostic method for P glomerata detection in imported plants. The fungal species-specific PCR primers
were designed based on the nucleotide sequences of the translation elongation factor 1 alpha gene and their specificity and
sensitivity were tested. The designed primers named as PhoGlo-F and PhoGlo-R amplified specifically a 170 bp sized DNA band
of the target gene from the genomic DNA of P glomerata. No amplicon was produced from genomic DNAs of 16 other Phoma
spp. and reference fungal species tested. Moreover, PhoGClo-F/PhoGlo-R primers successfully worked with real-time PCR
technique. The detection limit of DNA content by conventional and real-time PCR were 10 pg and 1pg of the genomic DNA of
P glomerata, respectively. We believed that the developed makers would be very useful for P glomerata detection.
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Dothideomycetes 7l 43l U= FFo|t}. o] FFo|=
Vitis  vinifera, Citrus spp., Coniferae,
esculentum, Malluspumila, Solanum tuberosum a8
Phragmites australis 5oI|A £2|XH 17} Ho] glom, F7],
Ay, BEY T ok ﬁﬁoﬂ g—xﬂaﬂ-(Morgan Jones,
1967). AEHLFORA o] Fol Lwo] HE, B
o) o) W, o) WS, Bel 1179 A 1
23 Ala} 2o 9 52 Josle Aoz Bus] It
(White and Morgan-Jones, 1987; Thomidis et al., 2011).
TUjoll A= B oj2tulErEol| #ASh= Phoma sorghina
(Shim et al, 2005), 3 &7] APLS Lo7l=
Leptosphaeria biglobosa (Hong et al., 2009) ‘5°] Hil%]
Ak, 1} P glomerata©l] 3 B oF27HA] Bl A]
XU} A P glomerata(Corda) Woll. & Hoch., P
exigua var. foveata(Foister) Boerema, P. exigua var. exigua

Lycopersicon

(Foister), P destructive var. destructive 12]3L P andina
Turkensteen ©] FHGAFHIA LR 9] AW HEI
TEE] 0“3} P. glomerata= 73EE 2=olv IS #
ojg} w) 2 VelsriekE oA Ve A FeHe
2 Wt o} ¥R o RE $4o] 47 ke Ageltt.



Table 1. Fungal isolates used in this study
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Fungal species Host Country Culture collection
1 Phoma glomerata Potato Germany KACC 45597
2 Phoma exigua var. linicola Dahlia Germany KACC 45599
3 Phoma exigua var. linicola Flax - KACC 45598
4 Phoma exigua - Italy KACC 45600
5 Phoma macrostoma var. macrostoma European Larch Germany KACC 45222
6 Phoma loticola Lotus pedunculatus New Zealand KACC 45220
7 Phomopsis sp. 1 Acanthopanax Korea DUCC 5001
8 Phomopsis sp. 10 Acanthopanax Korea DUCC 5000
9 Rhizopus stolonifer Jackfruit Singapore KACC 46292
10 Colletotrichum capsici Lima bean Maryland KACC 46159
11 Mucor racesmonas 1 Basel Switzerland KACC 41332
12 Mucor racesmonas 2 Tomato Korea KACC 41012
13 Phialophora fastigiata Japanese red pine Japan MAFF 425144
14 Fusarium graminearum Wheat USA KACC 45294
15 Fusarium solani Potato Denmark KACC 45300
16 Trichoderma sp. N138 Elm Korea DUCC 420
17 Penicillium sp. N17 Elm Korea DUCC 421

KACC: Korean Agricultural Culture Collection, DUCC: Dankook University Culture Collection, MAFF: Ministry of Agriculture, For-

estry and Fisheries GenBank.
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GCA ATA CTC TTG CTT CA 3)¢} PhoGlo-R(5AGC
GAT GTG ATG TTG GAT G 3)& YARISIATH(Fig. 1).
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KACC45599 TCGCCATCA-ACAAGA-- GACACCACCAAGT--GGTCCGAGGCCCGITTIC 638

KACC45598 TCGCTATCA-ACAAGA----TG------ GACACCACCAAGT--GGTCCGAGGCCCGITTC 652
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Fig. 1. Sequence alignment of tef-Icx genes of Phoma spp.
used in this study. Boxed sequences indicate the position of
the designed primers PhoGlo-F (upper box) and PhoGlo-R
(lower box). KACC45220, Phoma Ioticola; KACC45222, P.
macrostoma var. macrostoma; KACC45599, P exigua var.
linicola; KACC45598, P. exigua var. linicola; KACC45597, P
glomerata.



Fig. 2. PCR detection of Phoma glomerata using the tef-l1a
gene-derived primers, PhoGlo-F and PhoGlo-R. Lane M
:100bp ladder marker, Lanes 1-17; 1: P glomerata, 2: P
exigua var. linicola, 3: P. exigua var. linicola, 4: P. exigua, 5: P
macrostoma var. macrostoma, 6: P. loticola, 7: Phomopsis sp.1,
8: Phomopsis sp. 10, 9: Rhizopus stolonifer, 10: Colletotrichum
capsici, 11: Mucor racesmonas 1, 12: M. racesmonas 2, 13:
Phialophora  fastigiata, 14: Fusarium graminearum, 15: E
solani, 16: Trichoderma sp. N138, 17: Penicillium sp. N17.
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3FATEH PCR AH=-2 1% agarose gel 1171952 53l 5%
o] HA=A Ittt 7L A P glomerata®] genomic
DNAOATF 170 bp7]9] =7} SZE A1 TR w50l
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T ATk (Fig. 3). I, A= ASHEE HrIeh7] 919
Real time PCRS ©]-8-8lo] WA A3& Y35, o

<

—_ =

—d
—

170 bp —>

Fig. 3. PCR detection of different amounts of Phoma
glomerata DNA using the primers PhoGlo-F and PhoGlo-R.
M: 100 bp ladder marker, 1:5 ng, 2:1 ng, 3:200 pg, 4:100 pg,
5:50 pg, 6:20 pg, 7:10 pg, 8:5 pg, 9:1 pg.
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Fig. 4. Real-time PCR with SYBR Green for the quantitative
amplification of Phoma glomerata. A: Amplification plot, B:
Standard curve, C: Melting-curve analysis. Lanes 1:10 ng, 2:1
ng, 3:100 pg, 4:10 pg, 5:1 pg, 6:100 fg.
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