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ABSTRACT

Aeromonas hydrophila isolated from fish (Labeo rohita), pond water,
river water, raw meat of chicken and mutton and raw cow milk were charac-
terized through Randomly Amplified Polymorphic DNA (RAPD) analysis
and Sodium Dodecyl Sulphate- Polyacrylamide Gel Electrophoresis(SDS
PAGE) of cellular proteins. PCR amplification of the DNA fromthe bacterial
isolates using ten random primers (OPA-01 to 10) were used and found
some distinct bands on agarose gel in gel documentation system. Abso-
|ute polymorphism of RAPD profile was studied with a unique pattern for
eachisolate, indicating itsusefulness asan ideal tool for molecular charac-
terization, which are not revealed by other methods like morphological,
serological, biochemical characterization and cellular protein profiling.
Cellular protein profile did not produced significant polymorphism as al
the isolates revealed uniform pattern indicating its usefulness as a tool for
specieslevel identification. © 2012 Trade Sciencelnc. - INDIA
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INTRODUCTION

Aeromonas hydrophila are Gram-negative, non-
spore-forming and rod-shaped to coccoid cell with
rounded ends. They are oxidase and cata ase positive,
reduce nitrate to nitrite, and ferment D-glucose. A.
hydrophila havetheir natura habitat inwater and grow
over awidetemperaturerange between 0°C and 45°C,
with atemperature optimum of 22°C to 32°C. They
have beenisolated fromwater especidly insurfacewater

and sewage. They also occur in untreated and treated
drinking water, soil and foodstuffs™. Thisspeciesare
responsiblefor severe haemorrhagic syndromeinava
riety of fishesand multiplediseasesin poikilothermic
animalg¥. This species are shown to be potentially
pathogeni c and associated with several human infec-
tions, including gastrointestind infectionsand extra-in-
testina infections, such asendocarditis, meningitis, sep-
ticaemiaand urinary tract and wound infections. Ab-
scesses or wound infections associ ated with exposure
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to soil or water represent themost prevalent extra-in-
testind infectiongd* 5. Aeromonas spp. arefound to be
serologicaly heterogeneous, with individua serogroups
found in morethan one species. Most type and refer-
encestrainswerenot serologically representativeof a
genomospecies. Vari ousgenotypictyping methodshave
been gpplied for identificationto thisspecied>& 1, Plas-
mid analysisisunhel pful because plasmid carriageis
infrequent (20-58%) in A. hydrophila®. In contrast,
rRNA generestriction patterns provide good discrimi-
nation within A. hydrophila® %, In the present paper,
theimportance Aeromonasidentification and use of
mol ecular genotyping methodsasRAPD anadysishas
been elaborated and cellular proteins also compared
withthe RAPD dataand given someunique pattern.

MATERIALSAND METHODS

| solation of bacteriaand genomic DNA extraction

Thirty isolates of Aeromonashydrophilafrom dif-
ferent sourceslikefish (Labeorohita), raw cow milk,
pond water, river water, raw meat of chicken and mut-
ton in West Bengal, India were used in this study.
Aeromonas hydrophila wereisolated by using a se-
lective medium, Rimler Shottsagar (Hi Media). The
plateswereincubated at 37°C for 28hours. All cultures
wereidentified to the specieslevel using Automated
Microbial Analyzer (Biolog, US.). Selected
Aeromonas hydrophila colonieswere subcultured in
Tryptic SoyaBroth (Difco) for further characterization.

DNA wasisolated by overnight grown bacterial
culturein5ml TSB and centrifugeat 12000rpm for 5min
at 4°C. Resuspended pellet in 0.2ml of TE-1 buffer
and added 50ul lysozyme (3mg/ml) and keep at 37°C
for 15min. then 50ul lysozyme was added with 50ul
proteinaseK (15mg/ml) and incubated at 56°C for 3-
4hrsin awater bath. DNA were extracted by adding
equal volumeof TE saturated phenol by slow mixing
and centrifugation 12000rpm for 5min at 4°C. Withthe
supernatant, equa volumeof phenaol: chloroform: iso-
amyl alcohol (25:24:1) was added and again centri-
fuged. Tothe supernatant, 200ul chloroform wasadded
and supernatant was coll ected after centrifugation and
25ul of 5M NaCl. 250ul of chilled absolutea cohol was
added and DNA was observed as bunch of threads.

Then DNA wascollected after washwith 70% a cohol
and driedit. Pure DNA wasdissolvedin TE buffer and
stored at 4°C for further use.

Total ten numbersof random primers, designated
as OPA-1 to OPA-10 was used for PCR amplifica-
tion. Out of these 10 primers, viz., OPA-03, OPA-09
and OPA-10 were selected for fina screening because
they only generated severd reproduci bleampliconsand
produced somedistinct banding patternson 1.5% aga-
rose gel slab. In the present paper result of OPA-03
has been elaborated.

PCR amplification and analysisof phylogeny

PCR reactions was standardized by a series ex-
perimentsand finally carried out by following the pro-
tocol of PC.Thomad'3, asanneding temperature, con-
centration of MgCl,,, template DNA, Tag DNA poly-
merase, ANTP’s and primers. The PCR reaction com-
ponents consists of 200 mm dN TR, 20 pico moles of
primer, 2 unitsof Tagq DNA polymerase enzyme, assay
buffer withworking concentration of 1.5mM Mgcl,,,
20-30 ngtemplate DNA in an assay volumeof 25mL.

PCR reaction was performed with Perkin-Elmer
PCR system. Each cycleof initial denaturationat 94°C
x 5min. followed by 35 cyclesat 94°C for 1min., 36°C
x1min. and 72°C x 2min. andfind extensonat 72°Cx10
min. PCR amplified productswere analyzed on 1.5%
agarosegdl.

Amplified DNA bands on the 1.5% agarose gel
wereanalyzed by giving scoresof zero and onefor the
absence or presence of bands at each band position.
Thesmilarity index betweenisolateswascd culated fol-
lowing themethod of Nei and Li (1979. Genetic sSimi-
larity betweenisolates): A & B (S, ;) was caculated
usingtheformula: - S = 2N,/ (N,+ N,). WhereS,
= Genetic similarity betweenA & B. N .- Number of
amplified bands shared in common betweenisolateA
& B.N, and N, - Total number of bands possessed by
theisolatesA & B, respectivey. Further cluster analy-
sswasperformed usingthismatrix in SASprogramme
to createadendrogram. Statistical analysiswascarried
out by oneway anadysisof variance(ANOVA) inSAS
(verson 6.12) totest thelevd of significance.

Extraction of bacterial protein and SDS-PAGE
Aeromonas hydrophila were inoculated in 5 ml

s BioTechnology

Au Tudian Yourual



24 RAPD-PCR and SDS-PAGE analysis of Aeromonas hydrophila

BTAIJ, 6(1) 2012

FULL PAPER o

Tryptic soyabroth for 28 hoursat 37°C and cellswere
collected and centrifuged at 10000 rpm, 4°C, 10 min-
utesin 1.5mL eppendorf tubes. The supernatant was
drained off and 100 ul of B-PER reagent (Bacterial
Protein Extraction Reagent) was added to each of the
pellets and vortexed. Thiswasincubated at 4°C for
15minutes, mixing gently every five minutes. The cell
suspension was then centrifuged at 10000 rpm, 4°C,
10 minutes and the supernatant was collected in
eppendorf tubeswhich containsexocd lular proteinsand
pelletsweredissolved with 100 ul of PBS and vortexed,
which contain cellular proteinsand stored at -20°C for
further use.12% SDS-PAGE was carried out in the
present study for thetotal proteilomicsanaysis.

RESULTS

Aeromonas hydrophila produced yellow colonies
intheRS-medium. Gram staining of these coloniesgives
gram negativereaction, microscopicd andysisgivesrod
shaped, motile, biochemical testsgives oxidase posi-
tive, fermentative and antibi otic resi stance tests con-
cluded asnovobiocinresisitant, primarily indicated that
coloniesare aeromonads. All isolateswere confirmed
to the specieslevel Aeromonas hydrophila by Auto-
mated Microbial Analyzer (Biolog, US.).

Analysisof RAPD profile

The RAPD-PCR carried out by following of each
cycleof initial denaturation at 94°C x 5min. followed
by 35 cyclesat 94°C for 1min., 36°C x1min. and 72°C
x 2min. andfinal extenson at 72°Cx10 min. PCR am-
plified productswere analyzed on 1.5% agarose g,
and it produced clear reproducible bands. Amplifica
tion of the DNA from each of the 30 isolateswith the
ten primers named earlier produced a variety of
ampliconswith distinct bandson 1.5% agarose gd af-
ter electrophoresis. The RAPD fingerprints of theiso-
lates generated by these random primers OPA-03is
giveninFigure(1-2). Inthisstudy, The RAPD finger-
print pattern wasmore or lessuniquefor each isolates
and each banding pattern indicatesthat therewerea
number of fragments, which were al so homogenous
between many of theisolates. These uniquefragments
may beutilized for the devel opment of species-specific
marker
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Figurel: RAPD profile of Aeromonas hydrophilaisolates
generated by primer OPA-03 using random primer and show-
ing Variablepolymor phicand unique DNA bands. Lane 1-11:
Ahl-Ahllisolates; M: Marker (Imageanalyzed by Gel Doc
System, 2000, Bior ad).
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Figure2: Scanning of RAPD gel using Gel documentation
system and visualization of DNA bands. (Total 70 bandswere
identified without marker lane).

Scanning of RAPD gd givestotd of 70 bandswhere
some scorable as distinct bandsin the gel. Whereas
many of the ampliconswere produced by al theiso-
lates, someof ampliconsshowed variation betweeniso-
lates. Polymorphism of the RAPD pattern was quite
gpparent among thedifferent isolates. TheRAPD fin-
gerprint pattern was unique for each of theisolates.
Comparison of theampliconsat eechloci indicated there
werevariety of polymorphism. However, perusd of the
banding pattern indicatesthat there wereanumber of
fragments, which were homogenous among many of
theisolates. Theanaysisindicated that theoverdl poly-
morphism of these fragments may be utilized for spe-
cies-specific marker development and other
aeromonads can a so be examined with these primers.

Analysisof cellular protein

Cellular proteins were extracted from the iso-
lates and analyzed through 12% SDS-PA GE tech-
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nique (Figure 3). No significant polymorphism was
found (Other thanin lane 4). Banding pattern of all
the isolateswere more or less uniform. Molecular
weight marker was used to identify the molecular
weight and density of each band of each laneinthe
gel of all theisolatesin the study.

P

Figure3: Cellular protein profile of A. hydrohilaresolved
through SDS PAGE (12% resolving gel and 5% stacking
gel) and stained with coomassiebrilliant blueR250. Lane 1-
06: Ahl- Ah 6isolates, M: Marker.

DISCUSSION

A. hydrophilaarephenotypicaly, serologicaly and
gendticdly quitediverse, many conventiona methodsof
identifyingthesemicroorganiamslikecultura-biochemi-
ca propertiesand serotyping give contradictory results
compared to themol ecul ar tools. Because of the com-
plexity of methodol ogies, timetaking and difficult inter-
pretation of theseresults, genomicanayssmethodshave
been commonly employed to characterizethemicrobia
pathogeng. All theisol atesweretypableusing sdlected
primers. But while performing screening for 10 primers,
only primer 09 amplified with scorablebandsand others
had very poor reproducibility

Thetechniquebeing smple, specific and cost ef-
fectiveisbeingwidely used asan dternateto other fin-
gerprinting methods. Requirement of very smal amount
of DNA, without any prier information on genomic
DNA sequence and use of universal primers make
RAPD-PCR apopular DNA fingerprinting methodin
genomic analysis. Miyata et a .’ observed that the
DNA required for RAPD islessthan one hundredth of

theamount required for other methods. Thisstudy aso
performed to generatereproducible RAPD profileswith
aslittleamount of DNA inthe PCR reactioninthemo-
lecular characterization of A. hydrophila strainsfrom
different sourcesof West Bengal, India. Resultsof this
study established the observation by other workersthat
motile aeromonads are genetically diversé®. RAPD-
PCR fingerprints have been used for typing and diag-
nosisof bacteria. So, thismolecular typing method could
be used asanew strategy for epidemiologica investi-
gations. Thisinformation can beusedtoimprovequa-
ity control and bio-security protocols to check
Aeromonas disease outbreaks and this concept can be
applied to other bacterial pathogens.

CONCLUSION

RAPD marker could be used asmolecular mark-
ersof A. hydrophila pointed towards the amplicons
generated by OPA-03. The species specificity can be
confirmed only by checking these primeswithisolates
of other aeromonads. Large number of RAPD geno-
typescan bean ideal method for speciesidentification.
Theresultsshow that RAPD fingerprintingison of the
best molecul ar tool for identification but protein profil -
ing hassomelimitsto differentiate Aeromonas species,
and the present study indicatesthat SDS-PAGE tech-
nigueisnot suitablefor the characterizationwithina

Species.
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