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ABSTRACT

Degradation of milk and its products is one of thajor breakthroughs what many dairy based industiiee
facing. Despite of recent advances in antibiotieréipy, the industries are still facing the issueiaesly. The
spoilage of the milk and reduction in the she# bf processed milk takes place through variougreasic activities
associated with the contamination of dairy produbtsPseudomonaspp. High diversity might be one of the
possible reason for a strain to adapt to the newiremment, which is useful for its propagation ashmmestication
of wild speciesln this study, we attempted to determine the usRA#ID-PCR as an effective tool to detect genetic
variation between P. aeuroginosa species isolateah the different milk samples. Milk samples wdraimed from
different areas both from the local field and daiagms. The samples were screened for the pseudmnaomd DNA
was extracted. The DNA thus obtained was usedA®TRPCR using the OPZ-8 and OPD-20 primers to retrea
genetic diversity among the variants. The clustalysis based on the RAPD analysis was done sepwrfatr both
OPD-20 and OPZ-8 and in case of OPZ-8 cluster agig)yMajor group A was divided into two sub groufast
subgroup containing only four accessions, namedy,1D, 7 & 8 and Second subgroup containing ningeasions
as 6,4,514,3,9,2,11 & 12. In case of the primer @Pduster analysis, Major group A was divided imtoly one
sub group containing only four accessions, namely,8 & 1. Group B containing ten accessions, ngntel3, 4,
14,11, 9, 12, 2 & 10. All bands showed polyma@phand there was no monomorphic band observed cortono
all the samples. The number of bands and bandittgimawere variable depending upon the primer ayykt of
species tested.
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INTRODUCTION

Spoilage Bacteria originating in refrigerated ravikkrmostly come from the family Pseudomonadacea]1 They
are called as psychrotrophs, growing well at commadrigeration temperatures (0’ [1]. Pseudomonades such
asPseudomonas flouresceare capable of producing heat stable lipases emdases[3], which are responsible for
spoilage of milk with characteristic bitternessnaigity, fruity flavor, casein breakdown, and rogés due to
production of slime and coagulation of protein$3[4].

Pseudomonas aeruginogaa gram-negative, motile, extracellular, aerobitg rod-shaped bacterium that is able to
consume a broad range of organic compounds. Ibiguitous in the natural environmental settingsifatan be
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isolated from different living organisms comprisipignts, animals, and humans.[Bseudomonas aeruginogaan
opportunistic pathogen capable of infecting vidyalll tissues. Pulmonary tract colonization withuenid P.
aeruginosais a major cause of morbidity and mortality in pats with cystic fibrosisP. aeruginosanfections in
hospitals mainly affect the patients in intensiagecunits and those having catheterization, bumd/ca chronic
illnesses [6].The risk oP. aeruginosgpneumonia is increased in immunosuppressed pateritlose who require
mechanical ventilation knowing th&t aeruginosads the leading cause of ventilator-associated progisn(VAP).
Furthermore, around 20% of pneumonia conditioriatiEnsive care units (ICU) are dueRoaeruginosd?, 8]

Pseudomonads, particulafyseudomonas aerugingshave been the critical cause in majority of oeds of
intramammary infections. Clinical mastitis is afteevere with gangrene and death loss [9, 10].clBidal and
recurrent mild clinical mastitis have also beenorggd [11]. Intramammary infections dueRo aeruginosare
generally quite refractory to treatment. Contrbbatbreaks oP. aeruginosanastitis generally requires culling of
chronically infected cows and identification andreéhation of the source of the organisms.

Water and soil are also the primary sourceBsg#udomonasp. [11, 3, 1]. Hose nozzles and milking equiptozm
become colonized by Pseudomonads. Under strexsfiditions, such as the presence of low levelsdihie-based
disinfectants, these organisms produce a slimyoglgiyx [12]. This slime favors adherence to aalbwization of
pipe and hose surfaces, and offers increased aesestto surfactants, phagocytes, and certain atitibi
[11]. Polymorphism in RAPD may be due to deletiaddition or substitution of base [13]. High divigrsnight be
one of the possible reasons for a strain to adapihé new environment, which is useful for its @gation and
domestication of wild species. Geographically,ased individuals tend to accumulate genetic vametiduring the
course of environmental adaptations [13].

This study is an attempt to establish the genétiersity background. High levels of polymorphisnpoeted in our
study reveal that RAPD markers as a suitable toolgénetic diversity studies. This study will pabe way for
detailed research to understand all the aspectheofdivergence in the milk contaminants. In thigdgt we
attempted to determine the use of RAPD-PCR as é&actefe tool to detect genetic variation betweBn
aeuroginosaspecies isolated from the different clinical sampilk samples were obtained from different areas
both from the local field and dairy farms. The s&mpwill be screened for the pseudomonas and e&ttdor the
genomic DNA. The DNA thus obtained will be used RAPD PCR using the OPZ-8 and OPD-20 primers teakv
the genetic diversity among the variants.

MATERIALS AND METHODS

Sample collection:Milk samples were collected from different areassierile containers and stored at 4 °C until
further use. The milk samples were serially diluged 10° and 10" dilutions were plated onto nutrient agar plates
to obtain isolated colonies. Colonies were seleeatatistreaked onto Cetrimide agar plates for se&eolation of
Pseudomonas.

Cetrimide agar is a selective and differential medifor the identification oPseudomonas aeruginosa ivhich
Cetrimide acts as a detergent which inhibits mestdria and enhances the production of two pigmeydsyanin,
pyoverdine. 13 Pseudomonas isolates were selecteduaified on Cetrimide Agar plates.

BIOCHEMICAL CHARACTERIZATION : The different isolates obtained were screenedgfams staining.
Different mediums were used for the biochemicalrabgerization of the isolated and selected bactenizheir
identification according tBergey’'s Manual of Determinative Bacteriolodyetermination of the physiological
properties of strains was performed according éolttochemical tests recommended. These tests iutlnong
other assays, aerobic or anaerobic growth, pH rafggowth, test for motility, methyl-red and Vogéxoskauer
tests, Oxidase, Catalase, hydrolysis of caseimateitutilization, nitrate reduction, Indole prodoot gelatin
hydrolysis, and hydrolysis of polysaccharides ardhentation of various sugars.

MOLECULAR CHARACTERIZATION OF Pseudomonas

DNA isolation: The isolatedcolonies were then cultured in Luria-Bertani bratid incubated at 3 for 48 hours.
Following the incubation, 2ml bacterial culture wasntrifuged at 6000 rpm for about 10 minutes. A@pellet 1ml
of lysis buffer (10mM Tris HCI, pH 8; 0.5M EDTA; .8% SDS; 1M NaCl) was added and vortexed propetty a
incubated at 45C in boiling water bath for 10 minutes.
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Following incubation, 1ml of phenol: chloroform rhixe (1:1) was added to the mixture and centrifag&0,000
rom for 10 minutes. The upper aqueous layer wassteared and equal volume of chloroform: isoamylohbl
mixture (24:1) was added and then 171@lume of 3M sodium acetate was added. The comtet mixed properly
and centrifuged at 10,000 rpm for 10 minutes. T@upper aqueous layer double the volume of chétbénol was
added to precipitate the DNA and later centrifuged2,000 rpm for 10 minutes. The DNA pelleted Weesstored
in 20-50ml of TE buffer and stored at 4°C for fumthuse. The extracted DNA was then quantified uirrgNano
drop spectrophotometer (ND-1000) to check for thety. The pure DNA obtained thus obtained was oar0D.8%
agarose gel to check for the DNA bands.

RAPD-PCR: RAPD-PCR profiles were used to differentiate ssand were generated using the primer OPZ-8 (5
GGGTGGGTAA-3) and OPD-20 (5 ACCCGGTCAC-3) [14]. The total reaction size was@25which contained
2ul of template DNA and 47,8V primers. PCR was performed using the followirmgtpcol: 94°C for 5min,
followed by 30 cycles of 94°C for 45sec, 55°C fomin, and 72°C for 1min, followed by 72°C for 5miRCR
products were visualized on 1.5% agarose gel elglatresis.

The molecular size (bp) of each potential bandtmrsiwas determined across all RAPD-PCR profiles eAch
band position, two possible alleles were consideiiter present (a score of 1) or absent (a scbf). different
RAPD profiles were designated by different scored alassified as different genotypes. Phylogenetigation
were determined by converting RAPD data into adesgy similarity and analyzed by Unweighted Paioupr
Method with Arithmetic mean (UPGMA) cluster analy$b produce a phylogenetic tree.

RESULTS
ISOLATION OF Pseudomonas sp.: 13 Pseudomonasolonies were isolated from various clinical sagsplThe

strains were sub cultured and maintained on Celemfigar plates. Pseudomonas cultures appearededicemt
yellow or green color on the Cetrimide Agar plafies 1).

Figure 1: Pseudomonas isolates subcultured on Cetrimide Agar plates

BIOCHEMICAL CHARACTERIZATION:  The isolated strains were morphologically charaoter for further

confirmation by Gram'’s Staining. The isolated caésnwere all observed to be Negative for gram’ssig and

were short rods. The isolat€seudomonastrains were biochemically characterized by IMVithe test results
were observed and tabulated. Of all the 13 isalatkof them showed positive to Citrate utilizatiand Catalse
test. All the 13 isolates were found negative wole test, Methyl red test and VP test.

MOLECULAR CHARACTERIZATION OF  Pseudomonas sp:

The qualitative analysis of DNA by gel electroptsises shown in following pictures. The obtained Ashowed
sharp single bands on 0.8% agarose gel withoutlagsadation or RNA contamination. The followingmna show
the DNA quantification by Nanodrop ND 1000. Themra represent the DNA quantity in ng/ul. Also ibgls the
260/280 and 260/230 ratios which represent thetypafiDNA. All the samples (13 isolates) showed g@mount
and purity of DNA (fig 2).
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Figure 2: Quantification of the isolated DNA usingNanoDrop Spectrophotometer

RAPD PCR: The samples were amplified with two arbitary primeamely OPZ- 8 and OPD- 20. The amplified
product was run on a 1 % agarose gel. After whiah hands were analysed and used further for deadogr

analysis.

Figure 3: DNA fingerprinting result for OPZ 8. Lane M: Standard marker. P1-P13 sample isolates

Cluster analysis was performed on the basis oflaiityi co-efficient generated from RAPD profileshd cluster
analysis based on the RAPD analysis was done gepafar both OPD-20 and OPZ-8 (Fig 4 & 7). In cadehe
primer OPZ-8 cluster analysis, Major group A wagdid into two sub groups, first subgroup contagnimly four
accessions, namely, 13, 10, 7 & 8. Second subgronfains nine accessions as 6,4,514,3,9,2,11 &iQup B
containing only one accession namely 1. These amresare diverse from other accessions and pltcexd of the
cluster. But in contrary the cluster analysis ofDB#0 showed different results. In case of the pri@BZ-8 cluster
analysis, Major group A was divided into only ondd gyroup containing only four accessions, namely,8,& 1.
Group B containing ten accessions, namely 6, 34411, 9, 12, 2 & 10. These accessions are diieosn other
accessions and placed at end of the cluster.
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Figure 4: Dendrogram analysis for OPZ 8. Dendrogranon the basis of RAPD similarity matrix data by unweighted pair group method
with average (UPGMA) cluster analysis

1 2 3 4 s 6 7T § 9 W un 1 B I 1 2 3 4 5 6 7 8 9 W 1L 1 B U

110000 4167 833 3333 4167 3333 3333 4167 2500 000 3333 333 4167 1667 110000 4545 4545 4SS GR64 SASS G361 T3 4545 2127 3636 2T 2027 3636
1 4167 10000 6667 833 G667 7500 3833 000 £333 7500 7500 7500 5000 5833 1445 10000 GAG 66 445 RT3 2127 3636 664 @64 T GG 664 TLTI
3§33 6667 10000 7500 6667 7300 3833 000 6667 4167 3833 833 5000 7500 34545 636 10000 LB 664 9091 6364 1818 LR 6364 9091 SIS SIS 9081
4 3333 5833 7500 10000 7500 $333 000 2500 3833 5000 S0.00 50.00 4L67 50.00 4 B4 G360 SLE 100D 6364 9091 4545 3636 664 664 LT3 GBG4 G364 T3
5 4167 6667 6667 75.00 100.00 75.00 3833 S0.00 66.67 4167 5833 3833 3333 5833 5 6M64 445 6364 6364 L0000 LS5 6364 M55 G364 45 SASS AR5 MRS A5
6 3333 7500 7500 833 7500 10000 6667 4167 T500 6667 6667 5000 5833 6667 6 555 LT3 9091 9091 SU55 10000 SAS5 227 LB 5SS SLSY B L3 SIS
7 3333 5833 5833 5000 35833 66.67 10000 $833 35833 66.67 66.67 66.67 9833 66.67 T 6364 2727 6364 4545 63.64 5455 100.00 3636 6364 2727 3455 6364 6364 45
8 4167 5000 3000 2500 50.00 4167 3833 10000 6667 3833 4167 3833 66.67 3833 § 7273 3636 1818 3636 5455 227 3636 10000 1818 3636 0.09 000 000 909
0 2500 8333 6667 3833 6667 7500 3833 66.67 10000 75.00 7500 7500 6667 75.00 9 445 @6 LB 6 @6 T G364 1818 10000 @61 %091 8182 8182 90)
105000 7500 4167 S0.00 4167 6667 6667 3833 7500 10000 6667 6667 7500 30.00 1o 2727 6364 6364 6361 4545 M 1027 3636 6164 10000 T 664 G364 T2TS
11 3333 7500 5833 5000 3833 G667 6667 4167 75.00 66.67 100.00 66.67 4167 6.7 1L 3636 7273 081 TLIS M55 BLEL SLSS 009 S0S1 TLTS 10RO S0SL 041 10040
I 333 7500 833 5000 5833 5000 6667 833 7500 6667 6667 10000 3833 6667 L 227 @6 SL8 66 £45 T73 66 000 818 GA6H O0S1 10000 10000 %091
13 4167 5000 5000 4167 33 583 833 6667 6667 7500 4167 5833 10000 75.00 B2 @6 S8 6 645 T 660 000 SLE GA64 9091 10000 10040 9091
141667 583 7500 5000 5833 G667 6667 583 1500 5000 6667 6667 75.00 10000 13636 7273 091 LT3 SAS5 SIS 5455 000 9091 773 L0000 9091 9091 10000

Fig 5: Similarity Matrix Calculated by Frequency Similarity. Left: OPZ8; Right: OPD20
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Figure 6: DNA fingerprinting result for OPD-20. Lane M: Standard marker. P1-P13 sample isolates
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Figure 7: Dendrogram analysis for OPD20. Dendrogranon the basis of RAPD similarity matrix data by unweighted pair group method
with average (UPGMA) cluster analysis

RAPD have been widely employed in the assessmegerdtic relationships both within and between savaant
samples [15]. RAPD and ISSR are simple, provideiakgscreen for DNA polymorphism and very small amis

of DNA are required. In addition, information onrtplate DNA sequence is not needed [16]. The genetiation
through RAPD markers has also been highlighted iaraber of medicinal plants [17]. The results shbat both
the marker systems are efficient to distinguishat8essions of Pseudomonas and to reveal mole@liédionship
among them. The cluster analysis of 13 accessidpsemndomonas with molecular approaches revealatl th
accessions collected from local field samplesifeth different clusters and those from the packdtsined from
different brands fell in the same cluster. Occaaligh some of the accessions from dairy farms ifelthe same
cluster. These results imply that multiplicity efctors including the geographical locations wespoasible for the
selection of genotypes that might have got nauedliat the site of collection.

DISCUSSION

It can be concluded that RAPD marker might be aemuseful tool for the identification of milk contamants. The
present findings can help the genetic variatioryasigmamong different accessions of Pseudomonasce{durther
information and studies are required to know thitepas of gene flow within and between populatiod &s effects
on its progression and demographic ways, to astsesspact on population viability [19]. The acciess showed a
considerable level of genetic diversity, indicatigigh genetic variability in the population.

Similarly to previous studies [19]Pseudomonaspp. were found to be the most prevalent micrausgas, from
those isolated from the milk plant. Species beloggio this genus, particularB. fluorescensare common
inhabitants of milk plants and have also been presly found in this sort of facility after disinfian [20].

The present study deals with the determinationesfegic diversity amon@seudomonas sjsolated from various
milk samples using RAPD markers. The sele®edudomonasolonies were subcultured and purified on Cetrimide
Agar plates and were further maintained on Nutrfgydr slants. For further confirmation the seled®sdéudomonas
strains were morphologically characterized by Grastaining and were found to be gram negative,t stoals.
They were further biochemically characterized kstgesuch as Indole test, Methyl Red Test, Vogeskarer test,
Citrate test and Catalase test. All the strainsevmegative for Indole test, Methyl Red test and &oBroskaeur test
and were positive for Citrate Utilization test a@dtalase test. Hence from these tests it was fucth&irmed that
the isolated strains belonged to the gdPssudomonas
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For molecular characterization of tRseudomonastrains, genomic DNA was isolated from B8eudomonas sp
by Phenol-chloroform extraction method. In thisdstlDNA fingerprinting was performed using two RAREBmMers
(OPZ- 8 and OP-D20). OP-Z8 and OP-D20 producedr danding patterns. All the observed bands were
polymorphic and no monomorphic bands were obsenzdA fingerprinting, a tool widely used in forenscience

is also useful in a variety of applications wittamis. It is used to identify cultivars; to positivedentify and
differentiate accessions; genetic diversity witlireeding populations, and species that might bécuglif to
characterize due to similar morphological charasties or indistinct traits. A number of molecultools and
procedures are being employed to establish DNAefipgnting profiles and each of these procedures it
strengths and weaknesses. The use of molecularemnsaik study genetic diversity will help in chaedting the
Pseudomonas spolated from milk samples.

CONCLUSION

In the present studyPseudomonas spvere isolated from various milk samples. Theseatssl were further
morphologically and biochemically characterizede®trains were randomly amplified using two arlpjtnarimers
namely OP Z8 and OP D20. This variation in the nembf bands may be due to the sequence of primer,
availability of annealing sites in the genome onpéate quality All bands showed polymorphism and there was no
monomorphic band observed common to all the samples number of bands and banding pattern weraliari
depending upon the primer and type of speciesdestee RAPD, analysis in this study has provengaseful in
characterization and differentiation of variodseudomonas sgrom clinical isolates. Despite the enormous and
similar discriminating potential of the two markeused they showed some differences in their disngtion
capacities. Since, the banding pattern by RAPD weaisble depending upon the primer. The genetia daliected
during this work will guide the choice of genotypescross according to their lineage belonginghairtlevel of
diversity.
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