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Table. 1. Primers used in PCR for the detection and discrimination of crown gall bacterium, Agrobacterium tumefaciens isolates.

AGal) Qawads (s=B g s)) daall Jsh bl i)
Primer specificity fragment Length (bp) Sequence Primers
VirC dul il 45 e 414 5’- GGG GCA GGA TGC GTT TTT GAG-3’ VCEF3

VirC gene 5’- GAC GGC ACT GGG GCT AAG GAT-3 VCR3
VirD2 4wl y &l 45 ) ga 224 5’-ATGCCCGATCGAGCTCAAGT-3’ VIRD2A
VirD2 gene 5’-TCGTCTGGCTGACTTTCGTCATAA-3’ VIRD2C

sy 298 5’-ATGGCTAAAGTGGCAATTTTGGG-3’ OCSF

Octopine type 5’-TCAGATTGAASTTCGCCAACTCG-3’ OCSR

ol il 200-206 5’-TGACAGGATATATTGGCGGGTAA-3’ RBF

Nopaline type 5’-TGCTCCGTCGTCAGGCTTTCCGA-3’ RBR
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Figure 3. Symptoms of infection of Agrobacterium
tumefaciens on carrot discs (A), sunflower (B), potato discs
(C) and squash fruit (D).
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Figure 2. Morphology of isolates of crown gall bacterium on

different growth media: A= RS, B= YMAC, C=PDA.
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Table 2. Isolates sources and results of biochemical tests on pathogenic isolates.
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PF1.1*
PF1.2*
PF1.3*
PF3*
PF5.1
PF5.2%*
PF6.1%*
PF6.2%*
PE7*
PF14
PF16.1%*
PF19.2
PF21.1**
PF21.3
PF22**

o=l
Pear

BC1.1 58
BC1.2 Almond
BC2.2*

BC2.3

BC3.1**

BCé6.1

BC6.2

BCI11.1*

BCI11.3

BC12.2%*

TK 1.2%*
TK1.3%*
TK 2.1*
TK3.2*
TK 4*
TK 5.1%**
TK 6.1
TK 7.1
TK 9.3
TK 10.1**
TK10.2%*
TT2.2*
TT3.1%*
TT3.3*
TT4.2
TT4.3%*
TT5.1
TNI1.1*
TN3.1*

el
Dwarf apple

THS5.1* CL&S
THS5.2* App]e

*= biovar 1, **= biovar 2, += positive result, -= negative result.

Al daili= - Ao ge Aaii =t D (g n Jasd =FF (] (g ua Jasi =%

(2026) 2 23 44 daa Ay al) il Llig Aae 138



Tolba & Soliman, ¢Smith & Townsend, 1907) 4l Gl
(2014

————
Rl
.
——
-
o~
e
e
R

Gl LS e RS PCR Jeléil b 5eSI o Dha )l 36,5 J8i
VIRD2A- <l 2aul o0 Agrobacterium tumefaciens s>\
e A gmall dayaall Y el Jiad B 5 A Jashall VIRD2C
L ghall (pala¥l (e A yeall @Y el Jiai D 5 C dashaddl ¢ 34l
e Jher Gaally e pn il 21l n e paall ) (R

sl aaall il e alu Jia M ball ALl (e i jaa
Figure 5. Electrophoresis results from PCR for the detection
of crown gall bacteria Agrobacterium tumefaciens using
primers VIRD2A-VIRD2C. Lines A and B represent
pathogenic isolates isolated from almond, lanes C and D
represent pathogenic isolates from pear, lines E and F
represent pathogenic isolates from dwarf apple and lane G
represents pathogenic isolate from apple, Lane M represents
molecular size markers.
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Figure 6. Electrophoresis results from PCR using RBF-RBR
primers characteristic of the nopaline type of Agrobacterium
tumefaciens. Lanes 1 to 6 represent pathogenic isolates
isolated from almond, lanes 7, 8, and 9 represent isolates
from pear, lanes 10 to 14 represent dwarf apple, and lanes 15
and 16 represent apple. Lane M represents molecular size
markers.
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Figure 4. Electrophoresis results from PCR for the detection
of crown gall bacteria Agrobacterium tumefaciens using
primers VCF3/VCR3. Lanes 1 to 6 represent pathogenic
isolates from almonds, lanes 7, 8, and 9 represent isolates
from pears, lanes 10 to 14 represent dwarf apple and lanes 15
and 16 represent apple. Lane M represents molecular size
markers.
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Abstract
Al-Ghazzawi, A.M., M. Abou Ghorra and M.J. Mendo. 2026. Characterization of Crown Gall Bacteria Agrobacterium
tumefaciens Isolates from Some Fruit Tree Species in Syria. Arab Journal of Plant Protection, 44(2):134-141.
https://doi.org/10.22268/AJPP-001393
35 samples showing symptoms of crown gall disease tumors were collected from different fruit trees (pears, apples, almonds and dwarf
apples) from the governorates of Quneitra, Homs, Swaidaa and Damascus during the period 2020-2021. 85 isolates were isolated from galls,
46 isolates of them were pathogenic on carrot and potato discs, squash fruit and sunflower plants and showed a typical colony shape on growth
media. Biochemical and molecular tests were done on the isolates and all of them were found to belong to Agrobacterium tumefaciens, Isolates
were segregated according to biochemical tests into three biovars: I, I and a third one in the middle. The pathogen was detected molecularly
by PCR, using VCF3/VCR3 primers which target VirC gene located on the Ti plasmid, and can detect all tumorigenic strains of Agrobacterium
spp., and this was confirmed by detecting the virulence gene Vird2 using VIRD2A-VIRD2C primers pair. Opine type carried on Ti plasmids
was determined using two specific primers which showed that all isolates did belong to the nopaline type and none of the isolates tested
belonged to the octopine type.
Keywords: Crown gall, PCR, Agrobacterium tumefaciens, nopaline.
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