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Screening of specific primers for detection of Acidovorax citrulli from cucurbits
seed by Bio-PCR KAN Yu-min', YUN Xiao-Min®, LI Yu-wen', LI Jian-Qiang', LUO Lai-xin'
('Department of Plant Pathology, China Agricultural University and Beijing Key Laboratory of Seed Disease Testing and Control
(BKL-SDTC), Beijing 100193, China; *Beijing Seed Administration Station, Beijing 100088, China)

Abstract. Bacterial fruit blotch ( BFB), caused by Acidovorax citrulli, is one of the most destructive
seed-borne diseases of watermelon and other cucurbits. This seed-borne quarantine disease has been reported in
most watermelon and melon producing regions worldwide. Since the infected seeds are the most important prima-
ry inoculum source of BFB, seed health testing (SHT) and subsequent elimination of the contaminated seeds is
one of the most effective methods to control the disease. Bio-PCR is widely used in SHT for the detection of A.
citrulli. As A. citrulli has abundant genetic diversity and many other closely related species, specific and sensitive
primers are very important for the success of the seed health testing. To screen the best primers for detection of
A. citrulli by Bio-PCR, 33 bacterial strains including 17 strains of A. citrulli, 10 strains of other Acidovorax spe-
cies and 6 strains of other genera of plant pathogenic bacteria were chosen to evaluate 7 pairs of primers reported
so far. Results indicated that the primer pair SEQID4"/SEQID5 had the best specificity that could distinguish all
the tested strains of A. citrulli from those of other species and genera. The sensitivity of this primer pair was fur-
ther tested with the Bio-PCR assay of A. citrulli. Results showed that the detection limit of the assay was 10
CFU - mL" for the pure bacterial culture, while for watermelon seeds the detection limit were 0.01 CFU - g and
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0.1 CFU - g when seed extracts were cultured on semi-selective media ASCM and EBBA, respectively.

Key words: Acidorvorax citrulli; Bio-PCR; primer; specificity; sensitivity
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Table 1 Bacterial strains used in this study
Strain Taxonomy Origin Host
BJ-A Acidovorax citrulli This lab Watermelon
BJ-B A. citrulli This lab Watermelon
BJ-C A. citrulli This lab Watermelon
FC183 A. citrulli Dr. Norm. W. Scchaad, USDA Melon
FC2438 A. citrulli Dr. Norm. W. Scchaad, USDA Unknown
FC520 A. citrulli Dr. Norm. W. Scchaad, USDA Unknown
LS-1 A. citrulli This lab Watermelon
LS-3 A. citrulli This lab Watermelon
MH21 A. citrulli Dr. Zhang Liqun, CAU Melon
PSLB-25 A. citrulli Dr. Zhao Tingchang, CAAS Melon
PSLB-29 A. citrulli Dr. Zhao Tingchang, CAAS Melon
SY-1 A. citrulli This lab Watermelon
SY-3 A. citrulli This lab Watermelon
XJ-1 A. citrulli Dr. Ren Yuzhong, Shihezi University Melon
XJ-3 A. citrulli Dr. Ren Yuzhong, Shihezi University Melon
XJHD A. citrulli Prof. Zhao Tingchang, CAAS Melon
77-1 A. citrulli This lab Watermelon
FC369 A. avenae Dr. Norm. W. Scchaad, USDA Corn
FC963 A. avenae Dr. Norm. W. Scchaad, USDA Corn
470101 A. avenae This lab Unknown
470102 A. avenae This lab Unknown
470103 A. avenae This lab Unknown
470104 A. avenae This lab Unknown
470161 A. cattleyae This lab Unknown
470162 A.cattleyae This lab Unknown
470171 A. konjaci This lab Unknown
470181 A. facilis This lab Unknown
BT0505 Clavibater michiganensis subsp. michiganensis This lab Tomato
DC3000 Pseudomonas syringae This lab Tomato
Ps03 P. syringae This lab Unknown
Xcc8004 Xanthomonas campestris pv. campestris This lab Crucifer
Xev09 X. vesicatoria This lab Tomato
SHT-Ps01 Ralstonia solanacearum This lab Tomato
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Table 2 Primers used in this study

Primer name Amplified gene

Primer sequences (5'-3")

Amplicon length/bp Tm/C Description

SEQIDA™/SEQID5  16S-23S ITS GTCATTACTGAATTTCAACA ; 246 53.0  Ac specific
CCTCCACCAACCAATACGCT
WFB1/WFB2 16S rDNA GACCAGCCACACTGGGAC; 360 65.0  Specific for
CTGCCGTACTCCAGCGAT Acidovorax
BX-L1/BX-S-R2 Specific Box-PCR  CAGCTGGGAGCGATCTTCAT; 279 68.1  Ac specific
product GCGTCAGGAGGGTGAGTAGCA
ERC-L2/ERC-R1 Specific ERIC-PCR  CGGTCTTCGACCTGAACGCT; 342 58.0  Ac specific
product CAGCTTCTTTCCCAGCAAAC
HB,F,/HB,R, hipB, CCTCCAGCTGCCCGTATC; 290 60.0  Ac specific
CGGACACCCGGTACATCAGC
BFB64/BFB65 16S rDNA TCTTCGGATGCTGACGACT; 374 57.0  Ac specific
AGGCTTTTCGTTCCGTACA
TIF2/TIR3 ITS GCTGGATCACCTCCTTTCTG; 462 65.0  Ac specific

TGACGCAATCAAATTTTTGTCA

10'#110° CFU » mL", #F 28C 120 r - min™ $%&
PR 4R35 45 min,, 1 3845 2 Fh TS BOR R , 280
10 fE5UARFN 10 135 RGBS 548 3 NGl ny ik B
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Table 3 Specificity tests of PCR primers for Acidovorax citrulli

SEQID4™/ WEFB1/

Strain/Taxonomy SEQID5 WFB2

BX-L1/
BX-S-R2

HB,F,”  ERC-L2/ BFB64/ TIF2/
HB,R, ERC-R1 BFB65 TIR3

BIJ-A / A. citrulli + +
BIJ-B / A. citrulli
BIJ-C / A. citrulli
FC183 / A. citrulli
FC248 / A. citrulli
FC520 / A. citrulli
LS-1/ A. citrulli
LS-3 / A. citrulli
MH21 / A. citrulli
PSLB-25 / A. citrulli
PSLB-29 / A. citrulli
SY-1/ A. citrulli
SY-3 / A. citrulli
XIJ-1/ A. citrulli
XJ-3 / A. citrulli
XJHD / A. citrulli
77-1 / A. citrulli
FC369 / A. avenae
FC963 / A. avenae -
470101 / A. avenae -
470102 / A. avenae -
470103 / A. avenae -
470104 / A. avenae -
470161 / A. cattlevae -
470162 / A. cattlevae -
470171/ A. conjaci -
470181 / A. facilis -
BT0505 / Cmm - -
DC3000 / PST - -
Ps03 / P. syringae - -
Xcc8004 / Xcc - -
Xev09 / X. vecicatoria - -
SHT-PsO1 / R. solanacearum - -

+ + + + + + + + + o+ o+ o+ + o+

+ o+ + A+ o+ o+ A+ o+ A+ o+ +

+ + + + +

[
+ o+ o+

o+ o+ o+ o+ + o+
+ o+ + o+ o+ + o+ o+

+ + + + + + + + + + F+ + + + +
+ 4+ + o+ o+ o+ o+ o+ o+ + +

+
+

+ + + + + + + + + + + o+ o+ o+ o+ + o+

[
+
|
+ o+ + + + + o+ + 4
[

“+” . Positive result tested by PCR;”~" . Negative result tested by PCR.
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o -2 B ARG I s R PG TR 7 14 5 0 96 g, TRL I
ASCM Fl EBBA Wik £ 45 55 Fext T 74 A+
A AL citrulli fR IR 2359024 0.01 CFU - g fil
0.1 CFU - g",
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Fig. 1 Sensitivity of the PCR detection of Acidovorax citrulli MH21 in pure culture
with primers SEQID4™/SEQID5
M: Marker [ (100-600 bp) ; Concentrations of A. citrulli; 1, 10° CFU - mL™"; 2, 10° CFU - mL™"; 3, 10° CFU - mL";
4, 10° CFU - mL"; 5, 10* CFU - mL™"; 6, 10’ CFU - mL™; 7, 10* CFU - mL";
8, 10' CFU - mL'; 9, 10°CFU - mL"; N, ddH,O.

Fig. 2 Bio-PCR sensitivity for detection of Acidovorax citrulli from watermelon seeds
with primers SEQID4™/SEQID5 and ASCM media
M: Marker [ (100~600 bp) ; P: DNA sample of A. citrulli MH21; Concentrations of A.citrulli; 1-6, 10* CFU - mL™;
7-12, 10° CFU - mL™; 13-18, 10 CFU - mL"; 19-24, 10' CFU - mL"; 25-30, 10° CFU - mL"'; N ddH,O.

Table 4 Sensitivity of Bio-PCR detection of Acidovorax citrulli from watermelon seeds
with primers SEQID4™/SEQID5 and selective media ASCM and EBBA

Medium Conc. Detection of A. citrulli in culture Detection of A. citrulli colony

4.0x10*
4.0x10°
ASCM 4.0x10?
4.0x10"
4.0x10°

+ o+ o+ o+

4.0x10"
4.0x10°
EBBA 4.0x10?
4.0x10"
4.0x10° -

+ + + o+
+ + + + |+ + + + 4+

“w_»

“+” . Positive result tested by Bio-PCR; . Negative result tested by Bio-PCR.
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Fig. 3 PCR confirmation of the suspected bacterial colonies with primers SEQID4™/SEQID5
M: Marker I (100~600 bp) ; P: DNA of A. citrulli MH21; 1-2. Suspected colonies were picked for PCR assay from seed
samples inoculated with diverse concentrations of A. citrulli. 1-2, 10* CFU - mL'l;

3-4, 10° CFU - mL"; 5-6, 10° CFU - mL"; 7-8, 10' CFU - mL"; 9, 10° CFU - mL"; N. ddH,O0.
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