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ABSTRACT

A total of 294 stool samples were collected frortigra children, their ages were between 1 month years and
suffering from diarrhea disease during period Ddmem2012 and February 2013from Al-Muthana publialtielaboratory
in Muthana province - Irag. All suspected isolatesre screening by traditionally tests and then icowfd by Vitek
2 system and PCR technique(16S r RNA gene).Thdtseshowed that; there were 12 (4.08%) positivdaies of
Aeromonas hydrophila. The SDS-PAGE method was used to analysis outerthrane proteins (OMPS) profile. The result

revealed that, the OMPs molecular weight was areishiDa.
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INTRODUCTION

Diarrhea is a leading cause of childhood mortadityl morbidity in developing countries and ranks agnthe
most common causes of disease in children worldwideong bacterial etiologies of diarrhe®,hydrophila is recognized
increasingly as a clinically significant enterictipagen. However, there are limited data on the gdesxce and associated
severity of diarrheal disease caused Ayhydrophila in many regions [1]Moreover a strong associatiowben
gastroenteritis anderomonas species has been shown in children, adults whoolaier than 60 years and in cases of

‘traveler’s diarrhea[2]

In fact, the three most common human infectionssed byAeromonas species are gastrointestinal infection,
skin and soft-tissue infection, and bacteremiarimunocompromised individuals[3]Virulence factorsfohydrophilaare
present in two forms, cell-associated structures, extracellular products. Among the cell-assodiatuctures are pili,
flagella, outer membrane proteins, lipopolysacaleriand capsules. The major extracellular prodinciside cytotoxic,

cytolytic, hemolytic, and enterotoxic proteins [4]

The outer membrane of Gram-negative pathogeniekadias an important role in the interaction witsts in
the bacterial pathogenicity during adherence, uptaK nutrients from the host and eliminating hostetise

mechanisms [5]

In previous study, methods based on restrictioriepz of the polymerase chain reaction (PCR) aieglif
16s rRNA genes were used for the identificatiorlofical strains ofAeromonas spp. Molecular techniques such as PCR
and outer membrane based immunoassay have beeffouskdection andor identification ofAeromonas spp from food

or environmental or clinical samples [6].

Consequently, and from the above brief discusgiohydrophila starts to have more space and attention from
both Iraqgi scientists and researchers alike. Theeefthe current studyincluded isolation and idadtfon of

A.hydrophilafrom diarrhea collected samples, isolation and FIA&E analysis of outer membrane protein (OMP).
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MATERIAL AND METHOD

Samples Collection

A total of 294 stool samples were collected betwBesember 2012 and February 2013 from patient iehild
their ages were between (1motyears) and suffering from diarrhea disease. Th&sal samples were obtained from

Al-Muthana public health laboratory.

IDENTIFICATION OF A.HYDROPHILA
Cultural Methods

All samples were activated in APW media at87for 18-24h, and growing on culture media whicé &CBS,
MacCon key and Blood agar at %7 for 18-24hr [7].

Biochemical Identification

To confirm initial diagnosis of bacteria a manuadhemical tests were used such as catalase, exittaiole,

methyl red, simmone citrate, gelatin liquefactiod &ogues-proskauer test[8].
Vitek System Identification

The Vitek 2 system assay has been used to confiemtification of A.hydrophila. This system performed

according to the manufacturer's instructions (Bioewex Company, France).
Molecular Identification

A polymerase chain reaction (PCR) technique was tisédentify A.hydrophilaby amplify genes ofl6S RNA
gene from genomic DNA. DNA extraction from Gram atge bacteria was performed according to the géndiNA
purification kit supplemented by the manufacturc@mpany (Geneaid/Taiwan). Gel electrophoresis e used for
detection of DNA by UV transilluminator[9]. The prers selection according to [8],[10] recommendatiand used for

diagnosisA.hydrophila. These primers synthesized by AccuOligo- Bionem@any, Korea, as shown in table (1).

Table 1: The Sequence of Forward and Reverse Primer

Primer Type Primer Sequence Product Size
Forward16S RNA-F | 5-CCAGCAGCCGCGGTAATACG-3 300 b
Reversel6S RNA - R 5-TACCAGGGTATCTAATCC-3 P

PCR Mixture solution was according to informatiohnsanufacturing company(Master mix, Geneaid/Taiwan)
and PCR Program conditions was listed in table8{2)[en ulstandard molecular weight of DNA ladder (markesw
loaded in first well on 1% agarose gel and eachl watk been loaded with iDof PCR product (DNA sample).

Electrophoresis runs at 80 volt/cm for 1hr.

Table 2: Amplification Conditions

Steps Temperature | Time No. of Cycles
Initial denaturation 94C 3 min
Denaturation 94C 30 sec
Annealing 52C 30 sec 30 cycle
Elongation 72C 30 sec
Final elongation 72C 10 min

Isolation of Outer Membrane Protein (OMP)

The OMPs of A. hydrophila were prepared according to the method of [11] wighv modifications.
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From 2-3 litter of brain heart infusion broth wam¢ulated by the most virulenée hydrophila isolate and incubated for
24- 48 h at 37 °C in a shaker incubator. After bettion period the bacteria was harvested by cegtifon at 6000 rpm
for 15 min. The obtained pellet was washed twic&l®ynl of phosphate buffer saline (PBS, pH 7.2) ande in 40 ml of
Hepes buffer (pH 7.4) then centrifuged at10000 fpnil0 min. The cells were re suspended in 20 npdsebuffer and
disrupted by sonication for 30 min at 10 watt arerval of 30 second with ice .Unbroken cells antiutar debris were
removed by centrifugation at 4000rpm for 15 min4&E.The resultant supernatant was then further deged at
10000rpm for 1 hr at°€.The supernatant was discarded and the pelleesdsd in 20 ml of 2% triton X-100 and then
incubated at room temperature for 30 min to solzbithe inner membrane .The suspension was themifuged at
10000 rpm for 1 hr at°€. The supernatant was discarded and the pellpesdsd in 1 ml of PBS (pH 7.2) and stored
at -20C until use .Protein concentration of the OMP prapi@an was estimated by the Biuret method [12]

SDS-Page Analysis of Outer Membrane Proteins (OMPS)

The OMP analyzed by SDS-page was prepared accotalitige method of[13] using 12.5% (w/v) polyacryldm
in the resolving gel with few modifications. The ®Vsample were diluted with sample buffer in raficdd and heated
at 95 °C for 5 min.30 pl of the OMP sample contejr#00 g of protein was loaded in each lane ofjieThe gel was run
at 150v for 6 hrs, and then stained with coomalssléant blue R-250 staining solution for overnigiind then distained
with distaining solution. The molecular weight (MW the protein was calculated by extrapolatiomedétive mobility of
the unknown samples against that of standard mialeeueight markers. SDS-PAGE analysis reagentsshmavn in
table (3).

Table 3: SDS-Page Solution

Solution Components of Solution Amount
Tris. 12.1g
Distilled water.Adjustment of pH
1. 1M TrisHCI (pH 8.8) 8.8 with concentrated HCI and
100 ml volume was made with 50ml
distilled water.
Tris. 12.1g
Distilled water.Adjustment of pH
2. 1M TrisHCI (pH 6.8) 6.8 with concentrated HCI and
100 ml volume was made with 50ml
distilled water.
Tris 3.025¢
3. Electrophoresis buffer | Glycine 14.413 g
(pH 8.3) SDS 109
Distilled water to make 1000 ml
1 M TrisHCI (pH 6.8) 0.6 ml
50% Glycerol 5 ml
4. Sample buffer (5X) 10% SDS (w/v) 2ml
1% Bromophenol blue 1ml
Distilled water 0.9 mi
Acrylamide 29.2¢
5.polyacrylamide solution | Bisacrylamide 0.8¢
Distilled water to make 100 ml 100 ml
Polyacrylamide solution 12.5 ml
1M TrisHCI (pH 8.8) 11.2 ml
Distilled water 6.2 ml
6. Running Gel (12.5%) | 10% SDS 0.3 ml
TEMED 20 pl
10% Ammonium per sulphate 100 pl
(wiv)
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Table 3: Contd.,

Ployacrylamide solution 1.67 ml
1M TrisHCI (pH 6.8) 1.25 ml
Distilled water 7.03 ml
7.Staking Gel 10% SDS 0.4 ml
TEMED 10 ul
10% Ammonium per sulphate 50 l
(wWhv)
Coomassie brilliant blug 0.15% in dark bottle
8.Staining solution Methanol 45%
' Acetic acid 10%
Distilled water 45%
Methanol 45%
9.Distaining solution Acetic acid 10%
Distilled water 45%

RESULTS AND DISCUSSIONS
Isolation of A. hydrophila

Two hundred ninety four of diarrheic stool samplesre collected from Al-Muthana public health laktors.
The results showed that, there were 12 (4.08%}ipessolates ofA.hydrophila (Figure 1). These results are almost agree
with [14] were the highest prevalenceAsromonas was observed in infants (< 1 years old) in Brakd.well as, several
authors reported that the high frequencyAefomonas was found in infants and elder [15]. Moreover, [I6lind out
diarrhea disease that causedAsyomonas was more frequently in children whom age betweeéhykars, in South India.
Likewise, [17] reported that from one hundred twesight (128) diarrheic stool samples analyzed.412%) were found

to be positive foAeromonas hydrophila in Nigeria.

A nth - 2 Zyears- 4 A yeEars - 6 total
VEars VBars veals = e ntage

H oot bokte a 1 2z 1z

H percentage (%) 306 034 0,53 206

Figure 1: Frequency ofAeromonas hydrophila from Diarrheicstool Samples According to Children Ratients Age

Identification of A. Hydrophila

Aeromonas hydrophilashowed a yellow shine colour on TCBS agar, palen(Aactose fermenters) on the
MacConkey agar, smooth, convex, roundetiemolytic colonies and pale white to grey coloarbdood agar[8]. In terms
of, initial biochemical testA. hydrophila showed a positive result to each of catalase,aseid Indole, methyl red,
simmone citrateand gelatin liquefaction. The curmesults of the biochemical tests in this study almost finding in the
other researchers reports [18],[19] Whie hydrophila was gave variable results tovogues-proskauerk\zZiteystem is an
efficient biochemical testto confirm identificatiasf A. hydrophila [19].The analytical profile index of this systemsha

showed probability identification between (97%-9986)centage.

In this study a polymerase chain reaction (PCR)rtepie was used toidenti.hydrophilaby amplify genes of
16S RNA gene from genomic DNA of al\.hydrophila isolates All isolates have given a positive results i@S RNA



Isolation of Outer Membrane Protein of Aeromonas hydrophila Recovered from Children with Diarrhea 19

(300)bp. The resultsillustrated in (Figure 2). &atf [8] stated thatmost @& hydrophila isolates shown a positive result to
detected for16S-RNA) gene. In addition to that, they reported the sdroal mainly 16Sr RNA gene has confirmed to be a

stable and specific molecular marker for the idexaiion of A. hydrophila bacteria.

i — —p— — — b g—

Figure 2: Agarose Gel Electrophoresis of PCR Ampliéd of 16S rRNA Gene 300 bp ofAeromonas hydrophila
Isolates for 1 hr at 80 Volt. Lane 1 DNA Marker (1@bp Ladder). Lane 2,3,4,5,6,7,8,9,10,11,12,13 Anfgli
of 16Sr RNA Gene inA. Hydrophila

Separation and SDS-Page Analysis of OMP frorA. hydrophila

The outer membrane (OMP) play an important rolereaction with hosts in the bacterial pathogenicity
throughout adherence, parasite on the host andnalimy host-defense mechanisms[6]. Indeed, in $tisly OMP
A. hydrophila was separated from the most virulence isolate. A8 as, the protein concentration was estimated and
gave 2.2 g\L. Moreover, SDS- page analysis of thdPQf A. hydrophila revealed that the molecular weight (MW) of the
polypeptide band estimated by comparison with staht\WW markers run parallel inrange 28-180 KDa, tiedOMP was revealed
44KDa molecular weight (Figure 3).

OMP 44 KDa

Figure 3: For 6 hr at 150 Volt. Lane 1: Protein Marker (180KDa Ladder). Lane 2: OMP 44KDaA. hydrophila

Different researchers noticed that major proteindsan the range of 30 and 45 kDa [20] and thidifig is agree
with the observe result of this study. As well Bisswise [21] reported that major proteins alsogeah between 55 and
28 kDa. Moreover, in the study of OMP highly vinbe group of strains, [22] indicated that majorteirts of MW of
30 kDa and proteins are predominant. In fact, tvasmtions are not unexpected due to the comptexdiverse nature of
Aeromonas spp [20].

Therefore, further studies in Iraq need to be donghe area of investigate of OMP antigen abil@yiriduce

immunity response and make sure if it can be usedotential vaccine to contrl hydrophila.
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