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Direct PCR Detection of the Causal Agents, Soybean Bacterial Pustule,
Xanthomonas axonopodis pv. glycines in Soybean Seeds

Yong Ju Lee, Mi Hyung Kang*, Tae Hwan Noh, Du Ku Lee, Geon Hwi Lee and Si Ju Kim

Reclaimed Land Agriculture Division, Department of Rice and Winter Cereal Crop, National Institute Crop Science,
RDA., lksan 570-080, Korea
(Received on July 15, 2009)

Direct Polymerase Chain Reaction (PCR) method that combines biological and enzymatic amplification of
PCR targets was developed for the detection of Xanthomonas axonopodis pv. glycines on soybeen seeds
without DNA isolation. Primers Xag F1 and Xag R1 were designed to specifically amplify a 401 bp fragment
of the glycinecin A gene of X. axonopodis pv. glycines. Xag F1 and Xag R1 were used to carry out the PCR
analysis with genomic DNA from 45 different bacterial strains including phylogenetically related bacteria
with X. axonopodis pv. glycines, and other bacterial strains of different genus and species. The PCR assay
using this set of primers were able to detect X. axonopodis pv. glycines with DNA concentration as low as
200 fg and 1.8x10° cfu/m/. The Xag was detected from the seed samples incubated for 2 hrs with shaking and
the intensity of the band was increase with the incubation time of seeds. The Direct PCR assay method
without DNA isolation makes detection of X. axonopodis pv. glycines on soybean seeds easier and more
sensitive than other conventional methods. The developed seed assay using direct PCR method will be useful
for the specific detection of X. axonopodis pv. glycines in soybean seed samples.
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HF o8 7 W] AU BT 59 wt )
wEo] AME-E 3 9l th(Walcott, 2003). 2 Ex}o)A X
axonopodis pv. glycines®] &S QA ] Hhgo] B
o] ] S K (Prathuangwong, 1994), Pseudomonas <}
Pectobacterium 5-°] 7o) EalHo] A HEF7} ojE
A3 A7 vaste vl a4 AEyold &
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bufferoll FA & 16~1847F 5+ 28°C, 150 rpmo.Z 3
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Microbial Identification System(MIDI : Microbial ID, Inc.,
Newark, Del., USA)E ©]-8-3}90.07, KACCHA] Eokut
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7,500 rpmo.® 1087 94ER S &, RolR pelletS 7}
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o7l WPHE DNAZ 523199tk $39 genomic DNA
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Table 1. List of bacterial strains used in this study and results of
PCR

Bacterial isolates Source PCR*
X. axonopodis pv. glycines SBC ~ Chonamkong +
X. axonopodis pv. glycines SBD ~ Dawonkong

Eunhakong
Mallikong

+

X. axonopodis pv. glycines SBE +
+

Illpumgumjeungkong ~ +
+

+

+

+

X. axonopodis pv. glycines SBM
X. axonopodis pv. glycines SBI

X. axonopodis pv. glycines SBP  Poongsan-namulkong

X. axonopodis pv. glycines SBT ~ Taekwangkong

X. axonopodis pv. glycines KACC’ 11144

. X. axonopodis pv. glycines KACC 11146~11152

X. axonopodis pv. alfalfae KACC 11119 -
X. axonopodis pv. malvacearum  KACC 12874 -
X. axonopodis pv. aurantifolii KACC 10161 -
X. axonopodis pv. axonopodis KACC 10935 -
X. axonopodis pv. citri KACC 10315 -
X. axonopodis pv. vesicatoria KACC 12870 -
X. axonopodis pv. begoniae KACC 12869 -
X axonopodis pv. dieffenbachiae  KACC 12867 -
X. axonopodis pv. phaseoli KACC 10559 -
X. axonopodis KACC 12122 -
Pseudomopas savastanoi KACC 13263 _

pv. glycinea

P. putida KACC 10192 -
P. syringae pv. glycinea KACC 10393 -
P. savastanoi pv. phaseolicola KACC 10447 -
P. marginalis pv. marginalis KACC 10466 -
P. syringae KACC 10292 -
Pectobacterium atrosepticum KACC 10477 -

P. carotovorum subsp. carotovorumKACC 10057 -
Erwinia amylovora KACC 10060 -
Acidovorax avenae subsp. avenae KACC 10162 -

*Presence (+) or absence (—) of 401 bp target product.
PKACC, Korean Agricultural Culture Collection, Korea.

Primer A2 9 PCR &7,  GeneBankll B8 glycinecin
A gene(GeneBank : AF281069)2] A71A4EES ¥ 23l
ZZ size7} 401 bpel XagF1(5-GCGCAGAATCCAAAAC-
AAAAC3),  XagR1(5-TCCTTCACGACGAATCCTGG-3")
primerE 3.8} TH Primer Express Software v2.0(Applied
Biosystems)y& ©]-8-3t¢] YAQISI AL, Bioneer Corporation
(Chungwon, Chungbuk, Korea)E &84 $HAI3F3 )

PCR ¥H&-2 genomic DNA 1w/, 1.5mM MgCl,, 2tzt
o] dNTPs 200 uM, Zz}z}2] primer 10 pmole, 1x PCR
reaction buffer I, Z28]3Z 1.0 U AmpliTaq gold polymerase
(Perkin elmen)E *3Hate] HF F3 g 25 W= st &=
ATt ZE SFL2 ABI 97008 ©]433dth PCR &
F 2AE 9CAAM 1087 A7 F, 94°CelA 30%,
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& 3WHEH 20°ColAM B#Astiom, 95°CoAM 107
boilinggt §-, PCRE 4|33t

Direct PCRe)l 2J&t F TSN 2] X axonopodis
pv. ghcines®] A, AA ZEE FTAA HYHY 4
S #1el7] Hske 20073 &3 HEE FA4E
Y AAFA e BT FAHAE, dH)E A
3to] A|Zo] JFE XagFl & XagR1 primers ©]-&3t
2008 A0l PCR 43ttt 3 4+ oF 59 Tl &
3= 1.0 g2 tween 20°] 0.01% 7} PBS 5 m/oll %
A st 28°CollA 24475t A Wi F, A-E FA
=]

fe o npy

oft &

AZAS 12,000 pmo 2 SEZF A Hu)sle] ozl
pellet2 200 W] 10 mM Tris-HCIZ @ Est ). dErd
& 95°CAlA 1027} boilingst &, F2 #2 59 &
A2} DNA ZFZ&¢glo] PCRel AH&etaich A
—20°Coll BaataA Ao ARR-SHAUTE. AR E ol ol A
X. axonopodis pv. glycines®] A< HAA7HE #Q1817]

o
st ZF AER A g § WA S sl
DNA 32 Qlo|] PCR ¥4J5ld 7% 3AN7RS 2ALSIIT

A|ZE PCR primer?] 5ol A4+ A4e A4, &
ErtgH ol ZEE T S 98] DNA % 81
o] F A&A-g o8-8t direct PCR A 3H7] 93t 7K
gl Xag F13} Xag R1 primer®] X axonopodis pv.
ghcinesll gt SoldE& Elsiith. 2] #5F genomic
DNA®L Mo MEE o] gete] s Ax & &
Zre} oA B¥3 X axonopodis pv. glycines F-2 T

3 4 5 6

e
B

Fig. 1. Specificity of the PCR assay in detecting X. axonopodis
pv. glycines in genomic DNA by conventional PCR (A) or in cell
suspensions by direct PCR (B). Lane 1, X. axonopodis pv.
glycines SBC1; lane 2, X. axonopodis pv. glycines SBM1; lane 3,
X. axonopodis pv. axonopodis KACC 10935; lane 4, X
axonopodis pv. citri KACC 10315; lane 5, X. axonopodis pv.
vesicatoria KACC 12870; lane 6, Pseudomonas syringae KACC
10292; lane 7, Acidovorax avenae subsp. avenae KACC 10162;
lane 8, Pectobacterium carotovorum subsp. carotovorum KACC
10057; lanes 9~10, X. axonopodis pv. glycines genomic DNA);
lanes 11~12, negative control; and lane M, size marker (100 bp
DNA ladder).
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Fig. 2. Evaluation of detection sensitivity using PCR with bacte-
rial genomic DNA extracted from a pure X. axonopodis pv. gly-
cines culture in a 10-fold dilution series (A) or cells of X.
axonopodis pv. glycines from plate cultures were suspended in
10 mM Tris-HCI adjusted to an absorbance of 0.1(0.D 600 nm)
and a 10-fold serial dilution series (B).
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Fig. 4. Soybean seeds in PBST were incubated for 1 min shaking,
2 hrs, 4 hrs, 8 hrs, 16 hrs, and 24 hrs and detection of X.
axonopodis pv. glycines using Direct PCR assay. M, 100 bp DNA
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Saccumfaciens pv. flaccumfaciens, Pseudomonas savastanoi

Curtobacterium

pv. phaseolicola®} Xanthomonas axonopodis pv. phaseoli,
Z4 28 Yoz e
O (Tegli %, 2002; Molouba
71&2] PCR #i BT} A7
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Fig. 3. Detection of X. axonopodis pv. glycines from various naturally infected seeds (Taekwangkong) using Direct PCR assay.
A Healthy soybean seeds, B: Infected or discolored seeds soybean seeds, C: Direct PCR assay. lane M: 100 bp DNA ladder, lanes 1~3;
Infected or discolored seeds, lanes 4~9; Healthy seeds, lanes 10~12; X. axonopodis pv. glycines genomic DNA.
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