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Table 1. Detailes of Ornithobacterium rhinotracheale isolates

No. | Isolate no. Host Isolation year Province
1 ORT-2 Broiler breeder 2008 Gilan
2 ORT-7 Broiler breeder 2008 Gilan
3 ORT-10 Broiler breeder 2008 Gilan
4 ORT-29 Native breeder 2000 Alborz
5 ORT-30 Broiler 2001 Alborz
6 ORT-32 Broiler 2000 Ghazvin
7 ORT-36 Broiler 2000 Alborz
8 ORT-40 Layer pullet 2000 Alborz
9 ORT-41 Broiler 2000 Ghazvin
10 ORT-42 Broiler 2000 Alborz
11 ORT-48 Broiler 2000 Alborz
12 ORT-50 Broiler 2000 Alborz
13 ORT-53 Layer 2011 Golestan
14 ORT-55 Layer 2011 Khorasan Razavi
15 ORT-60 Layer 2011 Golestan
16 ORT-63 Layer 2011 Golestan
17 ORT-68 Layer 2015 Alborz
18 ORT-69 Broiler 2015 Gilan
19 ORT-70 Broiler 2015 Gilan
20 ORT-71 Broiler breeder 2015 Mazandarn
21 ORT-72 Layer 2015 Alborz
22 ORT-73 Broiler 2016 Alborz
23 ORT-74 Broiler 2016 Alborz
24 ORT-75 Broiler 2016 Alborz
25 ORT-78 Broiler 2016 Alborz
26 ORT-79 Layer 2016 Alborz
27 ORT-80 Broiler 2016 Alborz
28 ORT-81 Broiler 2016 Alborz
29 ORT-82 Broiler 2016 Alborz
30 ORT-86 Layer 2016 Alborz
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Table 2. Different steps of MLST

No. Steps of MLST
1 DNA extraction of 5 ORT isolates
5 Amplification of.7. targ_et genes by using
specific primers
3 Purification of amplified bands
4 Sequencing of amplified bands of 7 genes

Comparison of sequenced amplified bands
5 of 7 genes with those of other ORT isolates
and identification of allel of each gene

Evaluation of final MLST result and
6 determination of sequence type (ST) of
each isolate based on sequence of 7 genes
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Table 3. Selection of 7 housekeeping genes for MLST analysis (Thieme et al., 2016) (15)

. Fragment size | MLEE analysis | P. multocida
No. | Gene Produced protein (bp) in MLST® of ORT® MLST®
1 adk Adenylate kinase 393 X X
Malate dehydrogenase
2 mdh (NAD) 519 X X
3 ngi GIucqse-G-phosphate 492 X X
isomerase
4 arokE | shikimate dehydrogenase 489 X -
5 | fumC Fumarase, class Il 489 X -
6 gdhA GIutamate dehydrogenase/ 480 i X
Leucine dehydrogenase
7 omi Pho_sphomannose 489 i X
isomerase

aThieme et al. (2016a); "Amonsin et al. (1997); *Subaaharan et al. (2010).

Table 4. Specific primers designed for MLST analysis

Gene Sequences of designed primers Product size (bp)
adk F:5-GGCAGTGGAAAAGGAACTCA-3’ 503
R: 5-TCTAAACTTCCTTCGCCGTTT-3
F:5-GGACTCATCGGCAGAAACAT-3"
arokE 643
R: 5-TGATGTTGGCATCTTGTGCT-3
F:5-CACGCCACAAGGTTATGATG-3"
fumC 616
R: 5-TAAACGCACGGCTTCTTCTT-3’
F:5-TCTGGTAGAGCACCAAACCA-3’
gdhA 601
R:5-GCTTGTTTTGCAACCACTCA-3
F:5-CGCGAAGAATTAATCGGAAC-3’
mdh 640
R: 5-CTCTTACTTGCGCAACAGCA-3’
ogi F:5-AAAGCGACATTGCCAAACAT-3’ 639
R: 5-TTTCGAGTTCCGCTCTCACT-3’
omi F:5-TGATGTGCAAGGCAATGTTT-3" 647
R: 5-CTGTGTCGAGCGAAATGCTA-3’
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Figure 1. Electrophoresis of PCR-amplified 16 rRNA gene of Ornithobacterium rhinotracheale field isolates
on 1% agarose gel. Amplified 784 bp bands of six field isolates 2, 7, 10, 29, 30 and 32 are shown. Lanes M,
PC, and NC indicate 100 bp plus ladder, positive control, and negative control (dH20 instead of DNA),
respectively.
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Table 5. Pattterns observed in RAPD analysis

No. | Pattern | No. (%) Isolates numbers Fragments’ sizes (bp)
. A | 1860 | 2710,30,32,36,41,48,53, | 500,600, 1100, 1300, 1400,
5560, 63, 69, 70, 72, 73,74.78 | 1500, 1800, 1900, 2800
600, 700, 1100, 1400, 1500,
2 B | 2(666) 42,50 1800, 1900, 2800
600, 1100, 1400, 1500, 1800,
3 c | 2666 71, 40 Y900, 2800
600, 700, 900, 1100, 1400,
4 D 1639 & 1500, 1700, 1900, 2800
300, 600, 800, 1100, 1300,
5 E 11333 29 1400, 1500, 1800, 1900, 2800
600, 900, 1400, 1500, 1900,
6 F|1333) 82 o
1100, 1500, 1700, 1800, 1900,
7 G 1133 9 2200, 2900, 3000
8 H | 1(333) 68 1300, 1700, 1900, 2700, 3000
9 | 3 (10) 80, 81, 86 1000, 1500, 1900, 3000
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DNA Mass Base Pairs
(ng/5u)
40 3,000 ORT-2 ORT-7 ORT-10 ORT-29 ORT-30 ORT-32 ORT-36 ORT-41 ORT-48 ORT-53 NC
70 1,500
50 1,000
40 900 S B O e O e e e
40 — 800 S—
1; I'C:" A — - P —
30 600
S0 S00
40 400
30 300
40 200
40 — 100

1.5% TAE Agarose Gel

DNA Mass| Base Pairs B
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Figure 2. DNA fingerprinting patterns of Ornithobacterium rhinotracheale isolates by RAPD-PCR using
OPG11 primer in A, B and C figures. Lanes M and NC indicate 100 bp plus ladder and negative control
(dH20 instead of DNA). Other lanes show the RAPD patterns.

AAZ R R g« PP L | aJLui‘aAuj‘;lona‘JJ:\IéuﬁﬁAludf‘,&d




L 5 Sl ) sae (g paiy Aol

T
3

Ceedficiont

Figure 3. Dendrogram grouping the 30 Ornithobacterium rhinotracheale isolates based on RAPD-PCR
with the OPG11 primer using the unweighted pair group method with the arithmetic average method
(UPGMA).
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Abstract

Ornithobacterium rhinotracheale (ORT) is a newly emerging respiratory bacterial pathogen that causes
significant economic losses to the poultry industry. Previous studies in Iran have shown high molecular and genetic
similarity among ORT isolates by SDS-PAGE, ERIC-PCR and 16SrRNA gene sequencing during 1999-2009. The
aim of this study was the genotyping of ORT isolates recovered from commercial chickens by using RAPD-PCR
with OPG11 primer and multilocus sequence typing (MLST). In total, 30 ORT isolates recovered from commercial
chickens of Iran during 2000-2017 and confirmed by bacteriological, biochemical and PCR tests were used in this
study. All 30 ORT isolates were subjected to RAPD-PCR with OPG11 primer. For MLST, 5 isolates were selected
based on their RAPD patterns. Seven primer pairs were synthesized for amplification and sequenceing of seven
housekeeping genes of adk, arokE, fumC, gdhA, mdh, pgi and pmi in MLST assay. In RAPD-PCR with OPG11
primer, 9 different genotypes were found. The DNA sequences of the distinct alleles of these seven loci of 5 ORT
strains were compared with other alleles deposited in GenBank. Four out of 5 strains belonged to sequence type 9
(ST9) and one strain was found to be a new ST. Based on the results of the present study, a new sequence type
among ORT isolates of Iran was found that has not been previously reported from elsewhere in the world. Further
studies on more ORT isolates may help in identification of different sequence types and dominat ST in the country.
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