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Evaluation of some pathogenicity and virulence factors in Xanthomonas
arboricola pv. pruni strains from Khorasan-Razavi Province
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Abstract

Xanthomonas arboricola pv. pruni (Xap) is a causal agent of leaf, fruit spot, and branch bacterial canker in
warm and humid conditions on stone fruit trees. Herein, the pathogenicity of 18 Xap strains from Khorasan-
Razavi Province, Iran was evaluated in greenhouse trials on Santha-Rosa plum saplings. Some pathogenicity
factors including pXap41, T3SS effectors, and virulence features such as motility, biofilm, xanthan and
biosurfactant production, cell wall degrading enzymes and their possible correlation with pathogenicity rate
were investigated. The studied strains were divided into two severe and weak pathogenicity groups based on
percentage of necrotic lesions. All 18 strains besides ICMP7485, had pXap41, xopE3 and xopA effector
genes. In some cases, there was a direct correlation between disease severity and factors involving in
virulence. For example, two strains, ShL45 and NB28k, showed the highest percentage of necrosis spots
(62.5%), produced high levels of biosurfactant and biofilm that indicated significant differences with other
strains at 5% probability levels. It seems that xanthan has no significant effective role in Xap virulence. The
rate of swarming in 92.3 % of strains belonging to the severe pathogenicity group was more than the
swimming (P< 0.05). All strains were also capable of secreting different amounts of enzymes, including
protease, cellulase, polygalactronase, and pectatelyase. However, the rate of secretion in all them was not
entirely consistent with virulence. It is suggested that more Xap strains from different regions of the country,
along with other X. arboricola pathovars, should be tested to get results that are more accurate.
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Table 1. Potential of Xanthomonas arboricola pv. pruni strains collected from Khorasan Razavi Province in terms
of lytic enzymes (halo diameter) and xanthan production

AN TS N CHE Lo ssYE BlEpye SV ol
Strain Name Pectatelyase ~ Polygalactronase Protease Cellulase Xanthan
(cm) (cm) (cm) (cm) (gr)

QB22 0.1 b+0.63 0.03 e+2.27 0.02 ax1.62 0.01 a%1.3 0.01 c£0.11
NB28 0.01 d+1.25 0.02 e+2.38 0.01 bed+2.42 0.02 ex1.58 0.01 f+0.25
NB28K 0.01 ef*1.41 0.02 e£2.39 0.05 ef+2.89 0.02 j£1.97 0.01 ex0.20
MLA41 0.01 b+0.64 0.02 e+2.39 0.03 ef*+2.89 0.01 f£1.56 0.02 f+0.27
QBI5 0.02 h+2.12 0.57 b+1.47 0.02 ced+2.60 0.01 cd*1.42 0.02 g+0.35
NB28b 0.01 f+1.43 0.02 dex2.22 0.01 ef+2.92 0.0 jk*2.10 0.02 d+0.17
ML37 0.1 b+0.63 0.03 e£2.36 0.02 fg+3.59 0.04 bex1.39 0.004 b+0.08
TL39 0.03 g+1.43 0.02 e+2.48 0.04 bc*2.39 0.02 fg*1.67 0.003 be£0.09
TB47 0.03d%1.26 0.02 e+2.38 0.02 bed+2.41 0.02 a%£1.33 0.01 bex0.09
TB31 0.01 h*+2.12 0.02 e+2.48 0.03 ax1.62 0.01 i+1.74 0.002 bex0.09
TLA49 0.02 ax0.57 0.02 a%1.32 0.02 bcd+2.40  0.01 bed+1.40 0.01 bex0.08
QBI8 0.02 ef+1.42 0.02 de%2.26 0.04 bed+2.42 0.02 b+1.38 0.005 b+0.08
SHB32 0.01 h*+2.11 0.2 a%1.36 0.04 fg+3.27 0.02 bed+1.40 0.01 bex0.09
QB24 0.5 a+0.55 0.02 de%2.22 0.02 bedex2.46 0.02 hi+1.72 0.005 b+0.08
CB19 0.01 e£1.39 0.02 e+2.48 0.03 bed+2.42 0.0 gh+1.69 0.0 be+0.09
SHLA45 0.01 e£1.39 0.05 bex2.06 0.03 bede*x2.44  0.01 bed+1.41 0.01 bex0.09
ML35 0.01 h+2.11 0.01 bex1.88 0.03 fg+2.23 0.02 d+1.43 0.00 a£0.05
NB21 0.04 ef+1.42 0.0 f+3 0.02 abx2 0.01 cd+1.42 0.00 a£0.05
ICMP7485 0.02 c¢+0.98 0.03 a*1.32 0.02 bede+2.49 0.01 k+2.01 0.00 be+0.09

.AA,ZLJM);OJL«:;-!Ch.a);)l;Jz;ug.é)’\.:;'—\.,\SBS);;:»g_éjf6\)\>L5LAQj;w.w\\ﬁ.adiiujjs);)lﬁMQ:KSL:»LAM:

Data are the average of three replications in two separate tests. Columns with the same letters have no significant

differences at the 5% probability level.
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Fig 1. Pathogenicity of Xanthomonas arboricola pv. pruni strain NB28k from Khorasan-Razavi Province in
green-house conditions on plum saplings leaves of Santa-Rosa cultivar, A) inoculation by scratching on the
leaves; B) inoculating using a needle-less syringe; C) Sterile distilled water
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Fig 2. Pathogenicity of Xanthomonas arboricola pv. pruni strains from Khorasan-Razavi Province in green-house
conditions based on the percentage of necrosis spots on plum saplings leaves of Santa-Rosa cultivar using a
needle-less syringe and scratching on the leaves, Xap-ICMP7485: reference strain; Means (+standard error)
sharing a letter, were not significantly different for each strain at the 5% probability level.
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Fig 3. Detection of repAl, repA2 and mobC regions in pXap41 of some Xanthomonas arboricola pv. pruni strains
from Khorasan-Razavi Province. M: 3kb Size Marker, C-: Sterile distilled water, C+: ICMP7485
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Fig 4. Detection of effector genes A) XopE3 and B) XopA in some Xanthomonas arboricola pv. pruni strains from
Khorasan-Razavi Province. M: 3kb Size Marker, C™: Sterile distilled water, C": ICMP748
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Fig S. Biosurfactant production in Xanthomonas arboricola pv. pruni strains from Khorasan-Razavi Province
using oil spread method. ICMP7485: Reference strain; Columns with the same letters have no significant

differences at the 5% probability level.
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Fig 6. Biofilm formation in Xanthomonas arboricola pv. pruni strains from Khorasan-Razavi Province based on

crystal violet optical adsorption at wavelength of 570 nm. ICMP7485: Reference strain columns with the same
letters have no significant differences at the 5% probability level.
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