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Species-specific Marker of Phytophthora pinifolia for

Plant Quarantine in Korea
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ABSTRACT : To establish a rapid and accurate detection of Phytophthora pinifolia, which is a quarantine pathogenic fungus in
Korea, a species-specific primer was developed based on the ras-related protein (Ypt7) gene. Species-specific primer based on the
DNA sequences of Ypt1 gene amplified 193 bp polymerase chain reaction (PCR) product for P pinifolia. The primer pair yielded
the predicted PCR product size exactly in testing with target pathogen DNAs, but not from the other 10 species of Phytophthora
and 14 species of other phytopathogenic fungi. The primer pair also showed only the species-specific amplification curve on real-
time PCR on target pathogen DNA. The detection sensitivity of real time PCR using species-specific primer pair was 10 to 100

times higher than conventional PCR, with 1 to 10 pg/uL.
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Table 1. Summary of Phytophthora isolates used in this study

TTE 7Y, Au Yol F=HU)sto 2 7E 4%, 67
TE TSI A8 (Table 1). PhytophthoraZs ©]<]
o] FQ AEHAT 7552 e e 49
Aol A B F21 A} Shais @A EARIAE (KACC)=
FE] Y Wol F 5olF primer?] Sol4S ER1EH] 9

& 2= AHESHITH Table 2).

Genomic DNA 22|

FATTES 20% V8 juice agar HIA] “gollA] 25°Coll A
sz w3 7t el T AR cork
borerZ ARE3I] 7 5 mm 7E YIS 457718 H|o]
o] 20% V8 brothol] HE3I o™, o AJEl2] 25°C P&
7ol A 59Uz Axu sl o EtE 2738 AZE o
A S 48519 effendorf FHOl WAL 70°CollA] € &
FANRZIIA

Murray2} Thompson [9]¢] DNA #2]"H-S W35
FAAZE TAHE vl T2 400 um®] extraction
buffer [200 mM Tris-HCI (pH 8.0), 200 mM NaCl, 30
mM EDTA, 0.5% SDS]$} proteinase K 50 pp= 37}k
37°ColA 1217 A2t M, o]oA] 400 uLe] 2xCTAB
solution [2% CTAB (w/v), 100 mM Tris-HCI (pH 8.0), 20
mM EDTA (pH 8.0), 1.4 M NaCl, 1% PVP (polyvinylpy-
rrolidone) ]2 ¥ 431U} 600 pLe] chloroform: iso-
amylalcohol (24:1)Z FZ3}3L 12,000 rpmOllA] 102 &<t
AAEEEI FFAE 1.5 mL tubedl] ST LI 4
Sl 0.781%2] isopropanole F7Felal A-2oA] 105
ZF WAISE 2 13,000 rpmollA] 103 <t AAEEE 313
1, 70% ethanolS ©]-83l &2 WO E MAslar Az

Culture Species Host Country
CBS 117376 Phytophthora alni subsp. alni Alnus glutinosa Hungary
CBS 117377 P, alni subsp. uiformis Alnus glutinosa Hungary
CBS 309.62 P, fragariae var. fragariae Fragaria sp. UK

CBS 109892 P, fragariae var. rubi Rubus coreanus UK
N331 P, heveae Hevea brasiliensis USA
P647 P, hibernails Navel orange fruit USA
CBS 122050 P, kernoviae Rhododendron sp. UK

CBS 122051 P, kernoviae Rhododendron sp. UK
CMP631 P, lateralis Rhododendron sp. USA
CBS 114870 P. nemorosa Lithocarpus densiflorus USA
CBS 122922 P, pinifolia Pinus radiata Chile
CBS 126739 P, porri Allium cepa Japan
CBS 101553 P. ramorum Rhododendron sp. Germany
PDA 2264-06 P. ramorum Rhododendron sp. USA
PDA 3403-09 P. ramorum Rhododendron sp. USA
PDA 5815A-12 P. ramorum Rhododendron sp. USA




Table 2. Phytopathogenic fungi used in this study

Isolate Source’
Alternaria alternata KACC79923
Aspergillus niger KACC60060
Botrytis cinerea BC413
Cladosporium cladosporioides KACC40934
Colletotrichum gloeosporioides CGo1
Didymella bryoniae KACC40669
Penicillium digitatum KACC41828
Phoma cucurbitacearum KACC41841
Pyricularia grisea KACC40414
Rhizoctonia solani (RG2) KACC40119
Rhizopus oryzae KACC40936
Scleotinia sclerotiorum KACC40172
Stemphylium versicarium KACC4113
Trichoderma harzianum KACC40509

“Two Isolates, BC413 and CGO1, were prepared from CNU (Chung-
nam National University); the others were from KACC (Korean
Agricultural Culture Collection).
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Table 3. DNA sequences and PCR product of primer pair specific for Phytophthora species in this study

Target species Primer Primer sequence (5' — 3') T™ Value ('C)  GC (%) Product size (bp)
PPINY F49 CTCCGTTGATGTCCACTACAAG 60.3 50
P, pinifolia 193
PPINY R241 GGTGTCCCACTACACAAGAGAG 62.1 54

PCR, polymerase chain reaction.
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Fig. 1. Specificity of species-specific primer pair (PPINY F49/
R241) for Phytophthora pinifolia using real-time polymerase
chain reaction (PCR). No product was amplified on DNAs
from other phytopathogenic fungi. A, PCR detection; B, Melt
peak.
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Table 4. PCR specificity of species-specific primer pair against other Phytophthora species and phytopathogenic fungi

Species PPINY F49/R241 Species PPINY F49/R241
Phytophthora pinifolia + Botrytis cinerea -
P, alni - Cladosporium cladosporioides -
P, fragariae - Colletotrichum gloeosporioides -
P, heveae - Didymella bryoniae -
P, hibernails - Penicillium digitatum -
P. kernoviae - Phoma cucurbitacearum -
P. lateralis - Pyricularia grisea -
P. nemorosa - Rhyzoctonia solani -
P porri - Rhizopus oryzae -
P. ramorum - Scleotinia sclerotiorum -

Alternaria alternate -

Aspergillus niger -

Stemphylium versicarium -

Trichoderma harzianum -

PCR, polymerase chain reaction; +, positive PCR reaction; -, negative PCR reaction.
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