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Acidovorax citrulli, the causal agent of bacterial fruit blotch, has caused an economically destructive damage
in cucurbits cultivation fields worldwide. To consider more effective disease management, 33 A. citrulli isolates
collected from various cucurbits in Korea were analysed by multi-locus phylogeny using five conserved loci
(16S rRNA, adk, gltA, glyA, pilT). Two distinct groups (KCC1 and KCC2) in the population were identified on the
base of group-specific genetic variation. Out of them, the predominant group was KCC2 and both groups
included isolates from melon, cucumber and watermelon. Sixty-four percent of KCC1 isolates were recovered
from non-watermelon hosts and seventy-two percent of KCC2 isolates from watermelon. This study pre-
sented that there was genetic differentiation among A. citrulli population in Korea. Also, these results will be
applied as a very useful data in effective disease management.
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Table 1. Acidivorax citrulli isolates isolated from cucurbit cultivation fields in Korea

Strain Species Year Host Geographic origin Group
11246 A. citrulli 2012 melon Gokseong, Jeonnam KCC1
11247 A. citrulli 2012 melon Gokseong, Jeonnam KCC1
11248 A. citrulli 2012 melon Gokseong, Jeonnam KCC1
12091 A. citrulli 2012 watermelon Buyeo, Chungnam KCC1
12158 A. citrulli 2012 watermelon Nonsan, Chungnam KCC1
14194 A.citrulli 2014 melon Anseong, Gyeonggi KCC1
14201 A.citrulli 2014 melon Gwangju City KCC1
14202 A.citrulli 2014 melon Anseong, Gyeonggi KCC1
14222 A. citrulli 2014 watermelon Icheon, Gyeonggi KCC1
17001 A. citrulli 2012 watermelon Nonsan, Chungnam KCC1
17002 A. citrulli 2012 cucumber Anseong, Gyeonggi KCC1
11073 A. citrulli 2011 watermelon Yeongam, Jeonnam KCC2
11147 A. citrulli 2011 watermelon Gochang, Jeonbuk KCC2
11162 A.citrulli 2011 watermelon Buyeo, Chungnam KCC2
11163 A.citrulli 2011 watermelon Buyeo, Chungnam KCC2
11164 A.citrulli 2011 watermelon Nonsan, Chungnam KCC2
11165 A. citrulli 2011 watermelon Nonsan, Chungnam KCC2
11171 A. citrulli 2011 cucumber Nonsan, Chungnam KCC2
11201 A. citrulli 2012 watermelon Jinju, Gyeongnam KCC2
11251 A. citrulli 2012 watermelon Suwon, Gyeonggi KCC2
11259 A. citrulli 2012 watermelon Hamyang, Gyeongnam KCC2
12089 A.citrulli 2012 watermelon Buyeo, Chungnam KCC2
12090 A.citrulli 2012 watermelon Buyeo, Chungnam KCC2
12170 A.citrulli 2012 cucumber Nonsan, Chungnam KCC2
13034 A. citrulli 2013 watermelon Anseong, Gyeonggi KCC2
13211 A. citrulli 2013 watermelon Youngam, Jeonnam KCC2
13217 A. citrulli 2013 cucumber Buyeo, Chungnam KCC2
13255 A. citrulli 2013 cucumber Yeongam, Jeonnam KCC2
14236 A. citrulli 2014 melon Gokseong, Jeonnam KCC2
17000 A.citrulli 2012 watermelon Buyeo, Chungnam KCC2
17005 A.citrulli 2012 watermelon Suwon, Gyeonggi KCC2
17912 A.citrulli 2012 watermelon Andong, Gyeongbuk KCC2
17913 A. citrulli 2012 pumpkin seed Busan City KCC2

Table 2. PCR primers and lengths sequenced for the five genes used in this study

Gene Gene function Primer sequence (forward/reverse) Amplification length (bp)

27F: AGAGTTTGATCMTGGCTCAG
16S rRNA 16S ribosomal RNA 1,314
1525R: AAGGAGGTGWTCCARCC

. adk1: GTTGGCCGGATCGTTCT
adk Adenylate kinase 437
adk2: TCCGCAGATCTCCACCG

. gltA1: GAAGTCCACGTTCGGGTAGA
gltA Type ll citrate synthase 487
gltA2: TACATGTACCCGCAGAACCA

. glyA1: AACAAGCCGATCCCGAAGT
glyA Serine hydroxymethyl transferase 563
glyA2: GGCGATGTCCACCCAGAAG

, o N , pilT1: GAGTACATCTGCGCCACCTT
pilT Twitching motility protein . 405
pilT2: GAATACGGGCACATCCTGAC
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14236 melon
17913 pumpkin
13217 cucumber
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11171 cucumber
13255 cucumber
17912 watermelon
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95| 13211 watermelon
13034 watermelon
12090 watermelon
11259 watermelon
11251 watermelon
11201 watermelon
11165 watermelon
11164 watermelon
11163 watermelon
95| | 11162 watermelon
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11073 watermelon
A. citrulli group II, AAC00-1
14194 melon

11246 melon
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12158 watermelon
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17001 watermelon
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A. citrulli group I, ATCC 29625

A. citrulli KCC2

A. citrulli KCC1
95

— A. avenae subsp. avenae ATCC 19860
A. facilis ATCC 11228
A. konjaci ATCC 33996

—
0.005

Fig. 1. Maximum likelihood phylogeny of 33 Korean isolates of Acidovorax citrulli, 2 strains of A. citrulli group | and Il (Feng et al., 2009; Walcott et al.,
2004) and 3 Acidovorax spp. as the outgroup. The tree was constructed from 2,208 bp from three genes: 16S rRNA; pilT, twitching motility protein
and gltA, type ll citrate synthase. Bootstrap values with 1,000 replicates for the major divisions of A. citrullifrom the outgroups.
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Table 3. Comparison of DNA variation sites within five genes of
Acidovorax citrulli KCC1 and KCC2 group

Table 4. Korean Acidovorax citrulli isolates according to host plants
and groups used in this study

Gene
Group  16S gltA glyA pilT adk
(140)' (439,442,451)  (452) (94) (30)
KCC1 T CGA A C C
KCC2 C GAC G T T

'DNA variation site within each gene.
’A, adenine; C, cytocine; G, guanine; T, thymine.
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