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Table 1. Characteristics of E. amylovora isolates, the causal agent of seeded fruit trees from

different regions of Hammedan Province

Local of collection Host Isolate code
Nahavand Apple S1to S8
Malayer Apple S15to S18
Hammedan Apple S22 to S26
Tuyserkan Apple S34 S33 S32
Nahavand Pear G9, G10
Malayer Pear G19
Hammedan Pear G29 G28 G27
Nahavand Quince B11to B14
Malayer Quince B21,B20
Hammedan Quince B31, B30
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Table 2. Phenotypic, physiological and biochemical characteristics of E. amylovora isolates collected

from fruit trees in Hammedan Province

Test Result Test Result

Gram reaction - lecithinase -
Oxidative-fermentative + Utilization of

Hypersensivity reaction + Citrate +

on Geranium

Growth at 39°C - Oxalate -

Levan production + Malonate -

Oxidase - Tartrate -

Catalase + Lactate +
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Table 2 continued:

Y¥

Swarming motility Alanine -
Green pigment on EMB Acid production from
Yellow pigment on Glucose +
YDC

Nitrate reduction Galactose +
Gelatin hydrolysis Sucrose +
Arginine dihydrolase Cellobiose -*
Tween 80 hydrolysis Sorbitol +*
Esculin hydrolysis Xylose -*
Starch hydrolysis Mannose -*
Gas from Glucose Trehalose +
Indole production Lactose -
Salt 6 % tolerance Maltose -
Urease test Fructose +

Methyl red Arabinose %

H2s from cysteine Adonitol Zkk
Potato soft rot Glycerol -*

+: indicates positive reaction, -: negative reaction, *: more than 80 percent of isolates,

**: more than 60 percent.

ST Lol Jiwk wal (@ E. amylovora (5 sk b ol gedli M5 G » (59 <XiiT (5 low pidhe -1 ICH

E. amylovora & g5k b ooy J3dl 4iges (D slade
Figure 1. Fire blight symptoms on pear leaves inoculated with E. amylovora. a) The control
inoculated with distilled water, b) The sample inoculated with E. amylovora
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Figure 2. E. amylovora grouping isolated from Hammedan province based on positive or negative
biochemical and physiological reaction using UPGMA Algorithm

marker S1 S2 S8 G10 BIl1 Bl4 S17 S18 G19 B2l S23 S26 G28 B3l S34 C-

Standard ) § ko icwly 4 o 3 EaTl olais! 35T 1 ooliisl b PCR Jaamo (53999 501 _bgi —1 Kb
B31 G27 S25 S22 B20 G19.515 B14 B11 (G10 S8 S5 S1 imolecular marker 100bp DNA Ladder)

(o WaLl) 09 g saito T S34 S33
Figure 3. Electrophoretic profile of PCR product using Ea71 primer. From left-to-right: Standard

molecular marker 100bp DNA Ladder, sample S1, S5, S8, G10, B11, B14, S15, G19, B20, S22, S25,
G27, B31, S33, S34, C-sterile distilled water (negative control)
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Figure 4. Dendrogram of 16S rDNA relatedness in isolates B14 and S26 along with some isolates of

Enterobacteriaceae family available in NCBI database
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Figure 5. Electrophoretic profile of rep-PCR product using ERIC primer. From left-to-right:

Standard molecular marker 100bp DNA Ladder, sample S1, S2, S8, G10, B11, B14, S17, S18, G19,
B21, S23, S26, G28, B31, S34, sterile distilled water (negative control)

s o

B W TR W Y B e
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Figure 6. Electrophoretic profile of rep-PCR product using BOX primer. From left to right: Marker

(Standard molecular marker 100bp DNA Ladder), sample S1, S2, S8, G10, B11, B14, S17, S18, G19,
B21, S23, S26, G28, B31, S34, sterile distilled water (negative control)
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Figure 7. Dendrogram of E. amylovora isolates using rep-PCR data by ERIC primer and Jaccard

similarity coefficient from different regions of Hammedan province
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Figure 8. Dendagram of rep-PCR data using BOX primer and Jaccard similarity coefficient by

NTSYS Ver 2.02 software.
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Figure 9. Combined dendrogram of E. amylovora isolates based on Box and Eric primers from

Hammedan province
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Abstract
Introduction
One of the most destructive diseases of pome fruit species which causes irreparable
damage to gardening products worldwide is fire blight disease caused by Erwinia
amylovora. In Iran, it was first observed in pear trees in Alborz province and then spread
across fruit orchards in the country. One of the main problems in fire blight management
is evaluating causal agent genotypic characteristics. Thus, the present research was
conducted to characterize genotypic features of E. amylovora as the cause of fire blight
disease in pome fruit species in Hamadan province, Iran.
Material and methods
In this study, the samples with symptoms of canker on shoots and blight blossoms were
observed and collected from the orchards in Hamadan province located in the west of
Iran. After isolation, the isolates were purified for further studies. Phenotypic,
biochemical, and pathogenicity tests were performed due to standard bacterial criteria.
Phenotypic and biochemical tests of strains were examined by Ntsys-pc 2.02 software. A
total of 15 representative isolates were selected and analyzed due to the size of amplified
DNA using primers Ea71 and genetic features of the rep-PCR test using primers ERIC
and BOX. For more accuracy and higher reliability of the specific primers results, the
16S rDNA_ gene of two representative isolates was amplified and subjected to
sequencing.
Results
Based on the biochemical, pathogenicity and molecular tests, a total of 34 isolates were
identified as E. amylovora. Due to the numerical analysis, the data obtained by
phenotypic and biochemical tests were similar at 89% level. Therefore, the isolates
obtained from a specific host or region was grouped very close to each other. In the PCR
tests survey, the isolates amplified 187 base pair expected fragments. The results of
determining sequences indicated that both isolates were similar to E. amylovora showing
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97% identity to the type of strains in the NCBI database. Due to data from the rep-PCR
analysis, the isolates were divided into three groups at the similarity level of 77%.
Discussion

The results of genetic diversity using rep-PCR showed that there is no significant
difference among E. amylovora bacterial isolates from different regions of Hamadan
Province. Moreover, they showed high similarity to each other and placed close to each
other. Our results confirm other studies regarding phenotypic characteristics of E.
amylovora. Our results confirm that the isolates are homogenous in Hamadan province of
Iran. To summary, these findings can be applied to breeding programs to better
management of the bacterial disease.

Keywords: Fire Blight, E. amylovora, Apple, Phenotype



