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Genotypic identification and investigation of intra-species diversity of
Xanthomonas pathogenic isolates from bean and alfalfa hosts in East and West
Azerbaijan provinces
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Tabel 1. Name, sequence and the size of the amplified fragments of primers used to identify and
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BOXAIR  5-CTACGGCAAGGCGACGCTGACG-3’ 100-300 (Versalovic et al., 1991)
ERIC-IR  5-ATGTAAGCTCCTGGGGATTCAC-3' .
ERIC-2 S_AAGTAAGT GACTGGGGTGAGCG-3' 100-3000 (Versalovic etal., 1994)
REP1 5-IIICGICGICATCIGGC-3' .
REP2 5-ICGICTTATCIGGCCTAC-3' 100-3500 (Versalovic etal., 1904)
X-fyuA 5-GCCGGTGGACTACGATTGGAATTA-3' :
FwGc 5-GCCGGTGGACTACGACTGGAATTA-3 239 Adrtkoetal, 2019
165 rRNA
fD1 5-AGAGTTTGATCCTGGCTCAG-3' 1500 (Weisburg et al., 1991)
rD1 5-AAGGAGGTGATCCAGCC-3’
gyrB
UP-1E 5-CAGGAAACAGCTATGACCAGGGGGAAT-3' 890 (Yamamoto et al., 2000)
M13R 5-CAGGAAACAGCTATGACC-3’
rpoD .
70F 5'ACGACTGACCCGGTACGCATGTAYATG-3’ 850 (Yamamoto et al., 2000)
70Fs 5-ACGACTGACCCGGTACGCATGTA-3'
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Fig. 1. Symptoms of diseased plants, sampled from different regions of East and West Azerbaijan
provinces in this research. A: alfalfa leaf spot, B: common bean blight
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Fig. 2. Pathogenicity test of the bacteria isolated in the present research on hosts A: beans, B: alfalfa
and the appearance of symptoms after two to three weeks compared to the control host.
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Table 2. The studied strains, host and isolated regions in the present study

LR Ol Syslees Je sbela> Jlo
Strains Host Sampling point Sampling year
M1, M2, M3, M4, M5, M6, M7 Miandoab _Tsusle 2022
M8, M9, M10 a9 Maragheh «él . 2021
Alfalfa .
M11, M12, M13, M14, M15 uromia 4., 2022
D21, D22 Ajabshir , s oxe 2021
D10, D11, D12, D13, D14 Bonab wL 2021
D15, D16, D17, D18 B‘ﬂ‘) Maragheh 1, 2022
ean , -
D1, D2, D3, D4, D5, D6, D7, D8, D9 Miandoab < lguile 2022
D19, D20 Azarshahr 5,31 2021
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(Xanthomonas arboricola NCPPB416

Fig. 3. Amplification of the 239 bp fragment by the strains studied in the current research as part of the
specific gene of Xanthomonas bacteria. M: 100 bp molecular marker, A: negative control (Pseudomonas
bacteria), B: positive control (Xanthomonas arboricola standard strain NCPPB416)
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Fig. 4. The patterns of fragments resulting from the amplification of genomic DNA of strains isolated

from beans by three methods rep-PCR, ERIC and BOX and the dendrogram related to the genetic diversity
resulting from the combination of the three methods, drawn with Ntsys software.

SV 55T U5 g5, BOX-PCR 5l oo ags clabad slass aziy sba iyl Sy (6,50t olul g
o3lail g wb A olakad slaes ERIC-PCR g, ,0 (F JS) 090 5L cas YO+« B V- o LT o3lasil
Shcas Yoo e BYO: o Lol ojlail g aib & Slakad olows rep-PCR oy, 10 9 50 o YO+ BV e+ s Slakad
(F US8) wiog

BOX (g, 4 5l peidy Slopns (Sl plowil 5l (g a25n 5l 0o lazr (sl ynl (S5 555 (o) 2 yokate 4
s GEL-compare sbs,l33le 5 5l oolaswl b 3,51 J5 (59, SeSar 51 G Wil (S8 5! rep-PCR 4 ERIC
D e A A 4y doyd AT Wbl s (o Loy il a8 ols las auls ol (gaseg,S g auglas NTYSYS
30 X091 00 (gilulaz dagyl adlais I Sen a5 M15 3 M14 (M13 M12 M11 o 2l O 5log O,le A aligs
2 A abgs (slacy sl b oy il (pl 285 )8 isgs 00l laz Glsailie dilae 51 a5 (b il ez B aiss
)58 C adgs o aélye abhie 5l fols M10 s MO M8 oy il ans Bules arils cogalie aoys A g
(O JSs) axs S

oy



w3l Plgegtly Gl slem sladilaz (SlaisS (19,3 95 (o) p 9 (9 2lulid

0.82
Coefficient

5 ERIC BOX g, dw a5 azsg 5l oads laz glocy yiwl (s0g55 DNA 255 51 ol Sladad (heis (6651 -0 JSs

NISYS 13316 5 b ooy gy « g,y dus 328l 5l ol (S5 935 4 by e pl,59,050 4 rep-PCR

Fig. 5. The patterns of fragments resulting from the amplification of genomic DNA of strains isolated

from alfalfa by the three methods BOX, ERIC and rep-PCR and the dendrogram related to the genetic
diversity resulting from the combination of the three methods, drawn with Ntsys software.
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Fig 6. Dendrogram resulting from the comparison of the 16S rRNA gene sequence of strains isolated
from beans and alfalfa with the bacteria in the gene bank, drawn with MEGAG software. The isolates used

in this research are marked with black circles and their access and registered numbers in the gene bank are
mentioned in parentheses.
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Fig. 7. Phylogenetic tree of strains isolated from beans and alfalfa compared to other strains recorded in

the gene bank based on gyrB and rpoD gene sequences. The isolates used in this research are marked with
black circles and their access and registered numbers in the gene bank are mentioned in parentheses.
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ABSTRACT
In order to isolate pathogenic bacteria from the hosts of bean and alfalfa, 140 bacterial isolates were cultured and

purified on NA medium in East and West Azerbaijan provinces. Based on the color and appearance of the colonies,
the isolates that were close to the desired Xanthomonas bacteria were selected. After re-cultivation and purification, a
total of 62 isolates were obtained. To perform the pathogenicity test of the isolates, each of them was inoculated
individually to its host and kept in greenhouse conditions for two weeks. 33 strains were able to cause pathogenicity
on the host. The strains were able to amplify the 239 bp fragment of Xanthomonas specific gene, which is part of the
ITS gene. Therefore, these strains were considered as Xanthomonas bacteria. Based on genetic fingerprinting by rep-
PCR method, the strains isolated from bean and alfalfa was divided into four and three groups, respectively, which
results indicated genetic diversity between the strains. Based on the sequencing of 16S rRNA, gyrB and rpoD genes,
the strains isolated from alfalfa were identified as X. alfalfae subsp. alfalfae and bean strains were identified as X.
phaseoli pv. pahseoli. By reviewing the available sources, the present research is the first report of the isolation,
identification and genetic diversity of these strains from bean and alfalfa hosts in East and West Azerbaijan provinces.
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