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Xanthomonas axonopodis pv. glycines is the causal agent of bacterial pustule of soybean(Glycine max (L.)
Merr), which is one of the most prevalent bacterial diseases in Korea. In this study, Polymerase Chain Reac-
tion (PCR) assay was applied to detect Xanthomonas axonopodis pv. glycines and to survey on seed contami-
nation in 36 soybean cultivars of Korea. And we have to compare PCR assay with dilution-plating assay of
detection and identification. We confirmed detection of pathogen from artificial infected seeds and natural
Infected seeds using PCR assay. This assay gave results similar to a seed-wash dilution plating assay and
proved more effective than classical methods. Results of survey on seed contamination by X. axenopodis pv.
glycines from 36 cultivar seeds showed that the pathogen was detected from Pungsan-namulkong, Mallikong,
Taekwangkong, Daemangkong, Ajukkarikong using PCR assay. Therefore, The PCR assay provides a sensi-
tive, rapid tool for the specific detection of X. axonopodis pv. glycines in soybean seeds.
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43} dilution-plating assay, serology-based assay, seedling
grow-out assay, PCR assay, RT-PCR assay, DNA chip
(microarray) assay & A& 7K WHEC] A} HYH
SRl wEk s o] AFEE A SITH(Walcott, 2003). 5t
Ak F FAAA X axonopodis pv. glycines®] A& 1t
Aeluz] WhEo] B E o] 9) O vH(Prathuangwong, 1994),
o] W& ABA AZtHAA HE&A QL A&yl
Aztgojzig, A B ATE PCRYS o83t T
ZFAY X axonopodis pv. glycinesE A1 &3 7 F5HA|
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axonopodis pv. glycines
A% HAF FE2HE &7 95t (Seed-wash dilution-
plating assay?} PCR assayS 3t7] #1% A #4), Alvarez
$5(1995)3% Clafin 5(1987)°] AM&-3F W& Falsto] A-
138 D27HA) 87FA] W& A ¥l ARS8t A-12
o1HEAHENFF) 522 25 m/2| saline buffer(0.01% tween
20 33 0.85% NaCl £y} E0)3d+= 250 m! 47}
Zazo] ARF F, 4209 16-18A17F BAHY skt
A2 A-19] P 9] saline buffer Al A5 3H7lst
o A¥sgon, B-12 A-1 WA 4°Cell 16-18*47F
AR A 4oCollA 12417 BA F 28°Col A 150
pmo 2 A ES 16-18A7F T AAI8I . B2=
A-2012 4°C RARRF ThA 4°ColM 12417 AR F 28°C
oA 150 pmo.2 HEHFS 16-18A7F AAIEAH. C-
PRS2 5 g2 wriabde nlafgt & A-19) W
2, C2& FAE vk F A-29 WY, D-12 4 vt
d F B-19] WY, D2 F4 uid § B2¢) HReR
F 7HA S 38 S EATH(Table 1). $19] 871
W o] etelS dilution-plating assayet PCR assay A ¥
o o]-g3tict.

Seed-wash dilution-plating assay. ¢ WHOoE
ZHo]7 degrde] FFNE B X cheese cloth=
7 BEBES A3 F 107HA] A st wfA] el
100 u¥ =%t 30°C MF7]oA 3447 Wi F
X. axonopodis pv. glycines®] =32 colonyE 73R
th AT AE AHEHAR ajAE o R gk

Table 1. Comparison of eight methods for Xanthomonas axonopodis pv. glycines in soybean seed (Tackwangkong)

Medium : Method
Al A2 B-1 B2 C-1 c2 D-1 D2
PSA 1.0x 10° b 20x100  29x107  1ix10°  20x10°  50x10°  25x107
MXP - - 1Ox107  3.0x107 - - - -
XTS 1.0 10° - - - 3.1x10° - -

A - 1: Infected seeds (5 g) + 25 m/ buffer (0.85% NaCl + tween 20 0.01%) + 16-18 h, at 4-5°C, static culture.
A -2 : Infected seeds (5 g) + 25 m/ sterile water + 16-18 h, at 4-5°C static culture.

B - 1 : Infected seeds (5 g) + 25 m/ buffer + 16-18 h at 28°C, 150 rpm shaking culture.

B - 2 : Infected seeds (5 g) + 25 m/ sterile water + 16-18 h at 28°C, 150 rpm shaking culture.

C - 1 : ground Infected seeds (5 g) + 25 m/ buffer+ 16-18 h at 4-5°C, static culture.

C - 2 ; ground Infected seeds (5 g) + 25 m/ sterile water + 16-18 h at 4-5°C, static culture.

D - 1: ground Infected seeds (5 g) + 25 m/ buffer +16-18 h at 28°C, 150 rpm shaking culture.

D -2 : ground Infected seeds (5 g) + 25 m! sterile water + 16-18 h at 28°C, 150 rpm shaking culture.
*Values for methods A, B, C and D are expressed as CFU (colony-forming units)/m/ of seed suspensions for three replicates.

*Below 1.0x 10* CFU/m/.
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HjZ] 2 220]= PSA WiX|(Bacto peptone 10 g, Sucrose
10 g, L-Glutamic acid 2 g, Agar 18 g, dH,0 S/ 1),
Clafin 5(1987)°] Aeuixigtzz R 37F MXP HlR|
[Starch(soluble potato, Difco) 8 g, Glucose 1 g, Yeast extract
0.7 g, K2HPO4 0.8 g, KH2PO4 0.6 g, Potassium bromide
10g, Methyl violet 2B(30.0u/, 1% soiution in 10%
ethanol), Methyl green(60.0 u/, 1% aqueous solution), agar
18 g, dILO 1)) ; 2+F 5 7} chlorothalonil(1.0 m/, 1.2 m/
to 38.8 m/ water) + Cephalexin(10.0 m/, 1.0 g to 500 m/
water) + Kasugamycin(10.0 m/, 100 mg to 500 m/ water) +
Gentamycin(5.0 m/, 50 mg to 5m/ ethanol)], Schaad %
(2001)°] B33 XTS ®)A][Nutrient agar 23 g, Glucose
5g, dH,0 17 ; &+ ¥ 7} cycloheximide (2.0 m/, 1.0
g to 10 m/ of 75% ethanol) + Gentamycin (5.0 m/, 50 mg
to Sml ethanol) + Cephalexin(1.0 m/, 50 mg to 5m/ of
75% ethanol)] & 37} wix]| & AR-3F$T)

PCR assay. PCR 71'5-& ©]&-3td 2 X axonopodis
pv. ghcinesE HES7] 98t flol 71&8 87X
SHS ARSI, Tegli 5(2002), Meng 5(2004), Berg
5(2005), Molouba 5(2001)°] AF&3F HPHS 234 W
ot Aol BE3AY. 74 FE2UE AedoA
cheese cloth® FA ETEES 937 F A= 1.5m/
= 13,000 rpm, 1%-7F 482l dte] dA9 pelletd 714
2 genomic DNA extraction kit(iNtRoN)ol| 7]&= o]
HHE DNAE F&3I U} genomic DNA 2 ¥ PCR
w30l AL-&E heu2(5-GACCGAAATGTATTCTTGGG-
3"), heud(5-CATTGCGACTAGCAAGG-3") primers= X
axonopodis pv. glycinesol| X A, F8]5= glycinecin ©|
2}= Bacteriocin A4l #ojshs FAANY G714
Ak o) F T}, o] 23 glycinecin A geneS ¢F 1.7kb =
7191 DNAYl 2& FHA 7 o dAA7x] 287
ol AFoME FAM ] dEA YA ot A9 x
axonopodis pv. glycines 502l FAAQ Floz 4y
A SITHOh &, 1999). PCR ¥H&-9N& 0.5 ug~1 pgel F
3 DNA, 1uM¢l primer, 7t 200uM¢] dNTP, 2.5 mM
MgCl,, 10Xbuffer, 5 unit 7ag DNA polymerase(Takara)=
Este] HE FH7F 100w HA 39Tk PCR #Hg-&
T 95°C, 289 denaturation & 94°Coll A 903, 52°Ce]
A 90z, 72°CelA 902 FHAE 358] wHE T npx|ute
£ 72°CAlA 1087 ¥-SA1ZTHOR 5+, 1999). PCR AHE
£ 0.5XTBEE ©l&3l 1.0% Agarose gelol A 2719%
¥ ethidium bromide® ¥X3te] UV stellA Blsh]),
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Table 2. Survey on seed contamination of 36 soybean cultivars by
Dilution-plating and PCR assays

Assays
Cultivars Dilution-plating PCR
2005* 2006 2005 2006
Pungsan-namulkong = + - +
Mallikong - + - +
Taekwangkong - + - +
Daemangkong - + - +
Ajukkarikong - - - +
Others® (31 cultivars) - - - -

“: Production year, ®: - not detect, + detect.

‘: Daepungkong, Jangbaegkong, Nogchaekong, Hwasongputkong,
Danmikong, Miltackong, Hojangkong, Seonyukong, Anpyeongkong,
llpumgeomjeongkong Hwangkeumkong, Pureunkong, Willams 82,
Kwangankong, Doyoukong, Hannamkong, Agakong, Sobaegnam-
ulkong, Muhankong Danweonkong, limikong, Sohokong, Songh-
agkong, Jangkyongkong, Sangnamkong, Myeongju-namulkong,
Jinpumkong, Dajangkong, Baegunkong, lksannamulkong, Suwon224.
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Fig. 1. Symptom of Bacterial pustule on soybean seedling cased by Xanthomonas axonopodis pv. glycznes Left: Healthy seeds, Middle

& Right : Infected seed of artificial inoculation.

e “ﬁ SR AL
= e A7t s
5 tE TFY AdE Xanthomonas 2 colonyZ} BIA] €]
o oA velubArt RE FZ oA colony’t A
ZF QU TH(Table 1). 3HA15F 3749 Hﬂzl B AL FEPY
ol X& Xanthomonas <3 colony’} ZAZEE A &prt. st
PSARNAIE 7108 g8 W) AgF BT saline buffer
7} 4-5°C AR KRz 16~18A]17F EoF 28°C, 150 rpm
o7 Ehisle Wile]l Wy FEo /P a&3Fo)
ATH(Table 1). Alvarez 5(1995)- F Fx A Pseudomonas
syringae pv. glycinea 32X FAE 2ol 24 7FE9t
200 pmei wHkskE Wo) 7
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X. campestris pv. phaseoli 71%3}7] 918 0.5¢9] FAE
vk & Aarg BuE buffer(12.5mM PO, 10 mM
MgSO,, 0.01% Tween 20)°)] 4°C Hth= 28°Col 4] 6417k
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Sk o159l A3k £ A9l A} o)y fAE A
T BT st FAke] o] e FEH A
colony WE7} & zpo)7b VehbA] skl weba] Ex}

Z2Z2EAlY BE4E 2 PCR RS oA EHS Fo)Y)
As) FAE vBsIA] B3l FE38= A o] PCR assayol|~]

¥ @38 Aoz AZtE) Prathuangwong 5 (1994)<
F EAAM X, axonopodis pv. glycines Az RS A
Aol X438 = AR colony & HE|E =4
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st} Al steiof she Al Uk o2 18] wiA]
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g5t FAd ok st HlEEHQ 5 & 45tz

primers o] 843t Fo AL FTapeM BWAH AFE
PCR assay”} 702E o % thProsen &, 1993; Audy 5,
1996).

1500 bp

1000 bp
800 hp

Fig. 2. Agarose gel electrophoresis of the PCR products from
eight methods using PCR assay. A-1~D-2: The same as Table 1.
methods.

Fig. 3. Detection of Xanthomonas axonopodis pv. glycines from various natural Infected seed using PCR assay and Dilution-plating

assay (Tackwangkong).

1, Healthy soybean seeds; 2, Semi-damaged soybean seeds; 3, Infected or discoloration soybean seeds; M, 100 bp DNA ladder.
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Fig. 4. Agarose gel electrophoresis of the PCR assay products by seed extracts from infected or healthy seeds (Taekwangkong).
A(A-1, A-2), Healthy soybean seeds; B(B-1, B-2), Infected or discoloration soybean seeds; M, 100 bp DNA ladder.



150 BT - TG olEE - Y

860 bp

Fig. 5. Agarose gel electrophoresis of the PCR assay products from various soybean cultivars (produced at 2006 year) for survey on seed

contamination.

A : Lane 1, llpumgeomjeongkong lane 2, Pungsan-namulkong lane 3, Mallikong lane 4, Hwangkeumkong lane 3, Pureunkong lane 6,
Willams 82, B : Lane 1, Kwangankong lane 2, Doyoukong lane 3, Hannamkong lane 4, Agakong lane 5, Sobaegnamulkong lane 6,
Daemangkong lane 7, Muhankong; lane 8, Danweonkong lane 9, limikong lane 10, Sohokong, C : Lane 1, Songhagkong lane 2,
Jangkyongkong lane 3, Sangnamkong lane 4, Myeongju-namulkong lane 5, Ajukkarikong lane 6, Jinpumkong 2; lane 7, Dajangkong

lane 8, Baegunkong lane 9, Iksannamulkong lane 10, Suwon224.
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