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ABSTRACT

Enterobacteriaceae are recognised as some of the most important food borne
pathogens worldwide. These bacterial Infections made human society to suffer with
wide socioeconomic and hedth problems. In order to improve intervention
strategies and make more effective the control of production lines and single food
items many efforts has been developed to increase the knowledge on the
prevalence, transmission routes and persistence of these pathogens in the food
chain. To fulfill this purpose, rapid and reliable detection and quantification

methods are improved. The standard methods which are culture-based currently

applied for identification and enumeration of Enterobacteriaceae are time
consuming and laborious. These methods lack specificity and do not enable

detection of viable but non-culturable bacteria. The focus of the present work has

been development and validation of PCR-based detection methods along with
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I ntroduction

Enterobacteriaceae are a large family of rod
shaped, non spore forming and gram
negative bacteria comprising of Salmonella,
Yersinia  enterocolitica, pathogenic

Escherichia coli, Shigella spp., Cronobacter
spp and some opportunistic pathogens such
as Klebsiedla spp, Serratia spp. and
Citrobacter spp. These are facultative
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anaerobes except Saccharobacter
fermentans and some strains of Yersinia and
Erwinia and are generally motile except
Shigella and Tatumella. Because they are
deficient in cytochrome c oxidase, it gets
convenient to differentiate them from other
closely bacteria except Plesiomonas spp.
Enterobacteriaceae gives catalase positive
test with the exception of Shigella
dysenteriae | and Xenorhabdus species (Van
Vuuren, 1966). Their ability to ferment
carbohydrates is the basis of their detection
and enumeration. These bacteria are
widespread in soil, on plant surfaces and in
digestive tracts of animals and therefore can
be found in many foods. These pathogens
are not only responsible for food borne
illness but are also responsible for causing
food spoilage, contributing to significant
losses for the agricultural and food
industries. For ex-Salmonella, E. coli and
Klebsiella species are the most predominant
species in all food poisoning cases
associated with some meat products (Wieler
et al., 2011; Aleksic and Aleksi¢, 1979).

Several other members of the
Enterobacteriaceae  are responsible for
spoilage of a variety of foods including fruit
and vegetables, meats, poultry, eggs, milk
and dairy products, as well as fish and other
seafoods (Mossel et al., 1963; Feldsine et
al., 1992). Enterobacteriacea which are
fermenting carbohydrates to produce acid
and gas are termed as coliforms. These are
referred to as the indicator or index
organisms in food and water industry,
especialy in the dairy sector because they
are relatively quick and simple to detect.
Their absence assures hygiene and good
manufacturing  practices have  been
employed while processing of the food.
Many published standardised methods exist
for the detection and enumeration of
Enterobacteriaceae, coliforms and E. coli in
foods including international standard
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methods like those published by the
International Organization for
Standardization (1SO). Nowadays, both

Enterobactericeae and coliforms are isolated
from foods fpr indication poor hygiene or
inadequate processing, process failure and
post-process contamination of foods. E. coli
is commonly used to provide evidence of
faecal contamination in certain foods and is
used as an index organism for the presence
of enteric pathogens such as Salmonella.
Culturing of Enterobacteria can be done
from a variety of raw materials depending
on the origin of the raw material. Precise
ambience is required for the growth and
survival of particular Enterobacteriaceae
which depends on various factors. Intrinsic
factors like acidity (pH), water activity and
natural  antimicrobial  substances and
extrinsic factors like temperature, relative
humidity, atmosphere conditions and
interactions  with other microbial
populations, associated with a particular
food product and the particular strain of
bacterium play a vital role in survival of an
Enterobacteriaceae member (Muytjenset al.,
1988). Methods for the detection and
enumeration of Enterobacteriaceae rely on
the growth of the bacterium in selective
media along with the use of carbohydrate
(e.0. dlucose) as an energy source. But,
severa rapid methods are now available for
detection of specific pathogenic members of
the Enterobacteriaceae found in foods
including Salmonella and E. coli (Muytjens
et al., 1988; Fang et al., 2003).

Materials and Methods
Sample collection

Five samples from egg cuisines viz. omelets,
biriyani, etc were collected from restaurants
from Hyderabad, Andhra Pradesh. The
samples were collected in transparent plastic
bags and transported to the laboratory. Some
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samples of vegetables from the
supermarkets were collected in the same
manner.

Preparation

Suspend 40.62 grams of dehydrated medium
in 1000 ml distilled water and heated to
boiling point to dissolve the medium
completely. Mixed well and poured into
sterile Petri plates.

Mor phological characterization

Grams staining, Endospore staining test,
capsulated staining test, Maotility test were
carried out for the morphology of cell.

Biochemical characterization

Catalase, ONPG, Lysine decarboxylase,

Ornithine,  Urease, Phenyl  aanine
deamination,  Nitrate reduction, H.S
production, Citrate utilization, Voges

proskaeurs, Methyl red, Indole and Ma
lonate were suited for biochemical studies.

Identification of the isolated bacteria by
Molecular methods

Isolation of genomic DNA from
enterobacteria by using ST Buffer

1.5 ml of overnight culture was taken in
Eppendorf tubes and was subjected to
centrifugation at 10,000 rpm for 2mins. The
supernatant was discarded and the pellet was
dissolved in 200ul of T.E buffer and 300pl
of ST buffer. The solution was incubated for
10mins at 65°C. This solution was spun at
10,000rpm for 2mins. Pellet was discarded
and to the supernatant 150 pl of sodium
acetate was added and the solution was left
for 3mins. Then the solution was transferred
to fresh Eppendorf tube. 600ul of ice cold
isopropanol was added to the supernatant
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and incubated for 30mins at -20°C, then
cooled it to room temperature. It was
centrifuged at 10,000 rpm for 2mins. The
supernatant was discarded. And 300pl of
70% ethanol was added to it for washing.
The pellet was centrifuged at 10,000rpm
for2mins and the supernatant was discarded.
The pellet was allowed to air dry. The pellet
was dissolved in 30ul of T.E buffer and the
pellet was stored at -20°%c for further use
(Lederberg and Cohen, 1974; Yves et al.,
1996).

Preparation of 1% Agarosegel

0.20gms of agarose powder was weighed
and transferred it into a conical flask.400ul
of 50X TAE was added to it to 20ml. The
solution was boiled until clear solution was
obtained. Then the solution was cooled to
45°C. The gel caster and comb were cleaned
neatly. After the solution was cooled to
around 40°C, 2.5ul of ethidium bromide was
added and mixed well. The solution was
poured carefully into the gel caster without
any air bubbles. The comb was placed in gel
caster and allowed to solidify.

15ul of the isolated genomic DNA was
mixed with 3ul of the gel loading dye
(Bromophenol blue) and loaded in 1 %
agarose gl well. The ge was
electrophoresed at 90 volts for about 30 min
and the samples were observed for genomic
DNA in a gel documentation system (UV
illuminator) (Jane Aldrich et al., 1976; Ribot
et al., 2006).

16srRNA analysisfor theidentification of
pathogenic micro or ganism

A. Polymerase chain reaction
method

rapid

50ul of sample was taken into an Eppendorf
tube. This sample was centrifuged at
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10,000rpm for 3 mins. The supernatant was
discarded and the pellet was dissolved in
100ul of TE buffer and 100ul of ST. It was
then incubated at 95°C for 10 mins. The
tubes were cooled to room temperature and
centrifuged at 10,000rpm for 2mins. Then
the supernatant was taken for Rapid PCR.

PCR amplification

PCR is an in vitro biochemical synthesis of
specific DNA sequences by using thermo
stable tagDNA polymerase. This technique
was developed by Karry Mullis in the year
1983. It is an indispensable technique used
in biologica and medical research labs for
characterizing, analyzing and synthesizing
particular piece of DNA or RNA from any
organism by amplifying that particular
sequence. It exploits the natural function of
the polymerase present in all living things to
synthesize DNA o RNA (McClelland et al.,
2001; Chiu et al., 2005).

PCR consists of three basic steps viz.
Denaturation, annealing and extension

Initially, the reaction mixture is heated to a
temperature of 94°C, which is held for 1-3
mins. It causes the melting of DNA template
by disrupting the hydrogen bonds between
complementary bases of the DNA strand
yielding single strand of DNA. Annealing
involves joining of both primers to each
origina strand for new strand synthesis at
52°C for 1 minute. Finally, extension
involves synthesizes of a new DNA strand
complementary to our desired sequence at
72°C temperature for 1:30 mins (McClelland
et al., 2001).

B. Setting up of PCR reaction

DNA was isolated from the bacterial sample
by using rapid method. The isolated DNA
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was used as a template for amplification of
DNA by using 16s rRNA universal primers.
PCR amplification of the forward 5 AGA
GTT TGA TCC TGG CTC AG 3 and
reverse primer 5 GAC GGG C(AG)G
TG(AT) GT (AG) CA 3. The 16s rRNA
was amplified in a 50 pl reaction containing
2ul of genomic DNA. 1ul of forward primer
and 1yl of reverse primer was added to that
template DNA. 1 unit of Tag DNA
polymerase, 1 ul dNTP’s, 5 ul Assay buffer,
39 ul of dd-water was added (McClelland et
al., 2001).

The PCR amplification was carried out by
the therma cycler under the following
conditions. 94°C for 3minutes, and then 30
cycles of a 94°C for 1lminute, 52°C for
Iminute, 72°C for 1.5 minute, followed by
final extension at 72°C for 7minutes and
Holding temperature at 4°C for infinite
times, this is the freezing state (Aabo et al.,
1993).

In this PCR reaction firstly the PCR product
of each micro-organism is detected and then
step by step pair of 2-2 micro-organism was
detected.

For DNA sequencing, the sample was gone
into the institute BIOSERVE
BIOTECHNOLOGIES, HYDRABAD. We
can obtain the 16 S rRNA of each micro-
organism.

Agarose gel electrophoresis

Electrophoresis tank was taken and 200ml of
1X Tris HCL buffer was poured into the
tank. The positive and negative electrodes
were connected to electrophoresis tank. The
gel casting tray was placed in the tank
buffer. The comb was removed slowly from
the gel casting tray without disturbing the
agarose gel. 2ul of 6X gel loading dye was
mixed with 10ul of the DNA sample
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(Cooley et al., 2003). That sample was
loaded into the well. The power pack was
switched on for electrophoresis run. After
the electrophoresis run the bands were
observed under UV transilluminator
(Rambach, 1990).

Resultsand Discussion
Screening of samplesfor bacteria

Screening of samples resulted in 15 well-
isolated colonies from 10° and 5 well-
isolated colonies from 10° dilution plate.
The colonies with different morphology
from 10° and 10° dilution plates were
selected for further study. These colonies are

inoculated into nutrient broth and incubated
at 37°C on an incubator shaker at 200rpm
for 24 hrs. Growth obtained from these
flasks was streaked onto agar media plates
and after confirming purity. Theses isolates
were further characterized by morphological
and biochemical studies.

Morphological characteristics

Grams staining, capsule and spore staining,
motility and colony morphology of the
isolates were studied for identification. The
results of these observations were shown in
figure 1.

Fig.1 Gram negative bacteria
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Fig.3 DNA isolation

Fig.4 PCR amplification

Fig.5 sequence of 16s RNA of Enterobacteriacea

=strain 3f

T TASGETTGEATC AT R TCAGAT TEAAC S TEEEE G AR AT A M A AT AGTCEAMCSSTA
S AT TG TET T TG T EASGAS TG R G AL T EASTAAT G TCTGEEALAAAT G CTGAT GEASEESE
GATACCTTCTAGAL A GETEEC TAAT A G AT AT ST G AAE AT A0 AS ASSEEALAAT TCSEETCTC
TTGECC A AGAT AT G AGAAGEAAT TAGC TAAT TEETEALST AL GEC TC A AAASGS_GA_AATTCCT
RSO EE T O EAG A AT A A A A TEEE A TEAEA 0 0 EE T A A T T GEE G AT A
TCOEEEAATAT TG AAAL T GG G A8 A AT G A AT GG TET AT GAMSAAGGC_TTCEEETT
GTAAAGT AT T TC A EEGaEAEE A ETET TEEEET TALAT AL EGEC AAT TEAZGT T AT G AEAAG
AL A CEEC T AR TG T e AS A G EET AT A GEAaEETaCAAGCGT TAATCEEATCCAZT GG
GUGETAAG S S A AGe G TCTETCAAGTCEEATGTGALMA T CGaa TCAM I TEEEAM_TEIATT
AR AT A AT T TETAGASGGET T TAGAAT TOC AGALMAT ASCEETEAMAT G GT AGASAT
A A AT AT aa i AR A T TG A A A0S A T AT AGE TS AR A AL ST EEEE A
S AL AAATT AGAT AT e T AT A e TAAA AT TCTACT TEEAGET TGT GO T TEAGS
CoTEEC T T GEA T A G ST TG T AGAC AT T TGO G AT AT AT TAAAT T ALATS
RO T T A S GG A A A TEEASCATETEET T TAAT T GAT G A S AAE A AT AL TS
ST CTTEA AT A AGAATTTAAASAGAT AT TGETGCCT TOEEEAM TET A ASETECTECAT S
SCTETCETCATT TG TGT TGETEAAATGT TEEET TAMG T AN G A QA CCTTATCCTTTGT TG
CC A GE T GE O EEE A AT AT AGEASAC TGO AGTEGATAT T TEEASEAMSETEEAZ AT GAZSTIZ AR
GTCATCACGEZCTTTAZGALAT C ASa T A A A GTEATC AT EECGAAT A A8 ASAGALAAT AT TG
GAE A AL G C A T AT AGGE TG ET G TAGTCCACAT TEEAGT GEE A T EACTCCATGAMSTC G
GAA TG TAGTTTTCOGETGEAT A AT G A GETEAA T AT TG G TCT TET A A A G EGTC
A AT ATGEEAGTTEET TECAAAASATGTAGETAGC T TALCCT TAGGE_GEEAT T TACCACATTGETGAT
TCTATGACTGATATGALASTCGTAT AGCAGC AAGEAT AZAACSTATGALS
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Fig.6 Nucleotide composition

Nucleotide Composition
strain 34

Nucledtide

Fig.7 sequence of 16s RNA of Enterobacteriacea

=strain 3k

TCEEAGAT AT GEC ARG C T AM AZATC AAASTCGEATGET AAGG T TAGCAGCTTGZOGCTTCCT
AACGAT TEECETCCGET TEAGT AAT TTCTGEARA A TGCCTCATGEALGEEEAT AAZAA_THALAACGTT
COTTAATATTCTAT AAZGTCEZAMD A AAMSEAGEEEAMCCTCCGEEGCTC T TG CAA AGATGEECCAL
CAAGEAATTAGCTTTT TG T AAGGAMACGETCCACAAAGGT AMGATGCCTAGCGEETTTGAGAGAATGA
G AGCCACACTGEAMC TEAGACAZGET O AGACTCC T ACGREAGG AGC AGTGEGEALAT AT TG ACAATG
G AN CTEAT G AG T AT GG GTET AT GAAG ARG CTTCGGET TG T AAAGT ACT T T AGC GGG
CAAGARGETGT TOEGET TALAAAZAT AAAGAAT TEACGT TACCCGT AGRAAGAAGC AZTEGCTAM_TCCGT
G AGCAGCCECGET AAT ACGEAGEGET GZAMGCCCCAAT COEAAT T ATGHEEECGET AASEC GAACGCC GG
GETCTETCAMGTCEEATETEAAMAT OO G AC AL A AT GoEAAATGC AT TACAAAZ TG AGSTT TEAS
TCTTGET ARAGGEGEEGT AGALT TCCAGGTETAAT AGGEAT GTEATCCCAGATC TGEGAGEAAT ACCGET G
GAAGGCGRCCATGTATGAT TAGAC TGOAGATGATGETGCGALAGCET GACAGGT AAAZ AGATET AGAT AZC
GATGTAGTCCACAT GG TG AGAT A TETGATACT TETECCCT TEAGGCGTGEI T TCCGATGET G
CAGGT AT AGACCGCCTEGGEEAE T ACGEICGCAAGGT T AL ACTC ALATEALT TEACEGEEETCCECALZ
AAGCEETEEAGCATGTGET TTAAT TCGAT G AAC GG ARG AL CTTACCTEETCT TEAC AT AC AG AL
GATGGECACTEECCAGAGATGEAT TEETGCCTETEOEEEAAC TETEAGAGAGATGACAC A AGCTCETETT
GTEAAATOTTEEET TAAGTCC G AM QARG AA_CCTTATCCTTTGT TR AGCGETCCGERICEGEEAA
CTCAAAGGAGAT GO CAGTGAT AAACT GETEEAAGETGEEEAT GACAGTGAGTCATCAT TGAGCTTACZGA
CCAGGEC T ACACATGTGC T ACAA TG G AT ACAA LG AL AL QAT TCHECEARAGT AR GEACCTCAL
TAAGTAGTCGTCETAGTCCGGET GEAGT TR AAC TCGACTCCATGAAGT CEGEAATCGCTAGT AATCETGC
ATCAGAA TG AZGETEAMT ACT T TG e T A A A O oG T A A AATGGEAGTGEET TG
GAGGEAGAAGT AGET ACCT TAACCT T GGEEARGEC G T TACCACT T TETGAT TCAT AAGT ACTCEGETGAL
ATCCGAGT AGCTGAL
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Fig.8 Nucleotide Composition

MNucleotide Composition
strain 3k
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Figure.9 GenBank file of Enterobacteriaceae bacterium Pydel

== NCBI Resources & How To
Nucleotide | Mucleotide ~ |
Limits Advanced
Display Settings: () GenBank =

Enterobacteriaceae bacterium Pyde1 16S ribosomal RNA gene. partial sequence

GenBank: KC855287 .1
E. 3 Sraph

Soto

LOCUS KCSS55257 1519 bp Dria linear BCT 12Z-MAY-2013
DEFINITION Enterobacteriaceae bacterium Pydel 165 ribosomal RNA gene, partial

ACCESSION KCS8S55237

VERSTION KCS55257.1 GI:4S0104765

KEYWORDS -

SOURCE Entercbacteriaceas bacterium Pydel

ORGANISM Entercbacteriacese bacterium Pydel
Bacteria: Protecbacteria:; Gammaprotecobacteria: Enterobhacteriales:
Entercbacteriaceas.

REFERENCE 1 (bases 1 To 1519)
AUTHORS Acharya Nagarjun,P.., Nagaraja Rao,P.., Banoth,C., Srinipas.B..
Vuree,S. and Anuraj Nayarisseri,S.
TITLE Isclation of Salmonella enterica sStrain Pydel from freph vegetables

e EEEERCE i hasenE tor TS ”| Accession Num: KC855287

AUTHORS Acharya MNagarjun,P., Nagaraja Rao,P., Banoth,C., Srinivas,B..
Vuree.,S. and Anuraj Navarisseri,S.

TITLE Direct Submission

JOURNAL Submitted (03—-APR-2013) Department of Microbiology., University

College of Science, OsSmania University, Shivam Road, Prashanti
Magar., Nallakunta, Hyderabad, Aandhra Pradesh S00007, India

COMMENT ##Assenbly-Data-START##
Secuencing Technology :: Sanger dideoxXy Sedquencing
##Assembly-—Data-END##
FEATURES LocartionsQualifiers
source 1..1519

sorganism="Enterobacteriaceae bacterium Pydel™
/mol_ type=""genomic DNA"

sStrain=""Pydel"

sisolation_source=""fresh wvegetables"
/db_xref=""taxon: 1330467
/PCR_primers-="fwd _name: fwd, fwd_seq:
Ccagcaacactgggactgaga, rev_name: rew, rev_Sedq:
gttagccggtgc oo toLotg
<1l..>1519
sproduct="165 ribosomal RNA™

1 tgccctaggyg ttggatcatyg goctcagartty aacgctgggy gocaaagccca acacatccag
61 tcgaacggta ggcagcttgc Lgtttcgctg aggagtggcc gaagggtgag taatgtctgg
121 gaasatgcct gatggagygyy gatacctict agasacggtyg gotaataccyg cataacgtcd
181 caagaccaaa gaggggasaa TLCgggcCctc Ttgccaacag atatgcccad aaggaattad
241 crasttggtg aagtaacggc Ttoacaaagygc gacaattcct agocggtccy agagcatgac
301 cagcaacact gggactgaga aacggtccaa actcctccgg gagccaccadg togggaatat
361 tgcasaatgg gcgcaaaccc gatgcagcca tgccgcgtgt atgaagaagg cocttogggtt
421 grasagract TLCAgCygyd aAgUSagygtyt TUUUYrtaat aaccygcggca attgacgtta
481 cccgcagaag aagcaccggc taactocgtyg ccagcagocyg cggrtaatacy gagggtgcas
541 gcgrtrtaatcg gatccactgy gogtaaggcy cacccaggcy gtctgtcaag toggatgtga
601 aatccccggg ctoaacctgg gaactgcatt cgaaactggc aggccogagt cttgtagagg
661 ggtcco = e ta gocggto: t gcgt at cgggaaccat accggtggco
721 ccaasaggccc Ttcggacasa gactgaccct caggtgcaaa agogtgggga goccaacaas
781 tragataccc Ttggtagtcca cgoccgrasac gatgtctact tggaggttgt goccttgagg
841 cgtggcttcc ggagctaacy cgttccgtag accgatttdd ggagtacgtc cgcaaggtta
901 aattcaaatyg aattgacygcc gygccocgcaca agcgdtugay CatItIgttt aattcgatyc
961 asacgcgaaga acctaacctyg gtcttgacat ccacagaact trtaaagagat ggattggtgc
1021 crtcgggaac tgtgagacag gtgctgcatyg goctgtcgtca CLtcgtgttg tgaasatgttg
1081 ggttaagbcc cgcaacgagc gcaaccctta LOCLLLOLLO ccagcaggtcc ggccagggaac
1141 atataggaga ctgccagtga tattctggayg gaaggtggac atgacgtcaa gtcatcacad
1201 ccrtttacgaa tocaggctaca cacgtgatcc aatggcgaat acaaagagasa aatacctoge
1261 gagacaaagc ccacctoata ggghgcgtcg taghocacat tggagtgggc aactogacte
1321 catgaagtcyg gaatcgctag TLLLLCgCgga toacaatgcc acggtgaata cgttocccgca
1381 tcttgtacac accgcccogtc acaccatdgyg agttggttgc asaagatgta ggtagcttas
1441 cocrttagggcy ggaccttacc acattgtgat totatgactyg atatgaagtc gtatagcagc
1501 aaggatacaa cgtatgaad

S
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Figure.10 GenBank file of Enterobacteriaceae bacterium Pyde2
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ggaaatgcat
aatagggatg
agactgagat
acatgccgtg
caggtaagta
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ctgtgagaga
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atasactggt
acacgtgcta
taagtagtcg
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cactttgtgsa

151
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361
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661
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731
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01
261
10z1
1031
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1z01
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L322
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1441
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Biochemical
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KEC855288
Enterobacteriaceae bact

1485 bp
Bara

DHNA
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il mal

linear

sSecuence.
KC355288

KC855288. 1
Enterobacteriaceae bacterium Pyde2
Entercobacteriacesae bacterium PydeZ
Bacteria:; Proteobacterias
Enterobacteriaceae.

b § (bases 1 to 1485)
Acharya Nagarjun,P. ,
Turee, S.

GI: 490104769

Nagaraja Rao,P. .,
and Amaralj Nayarisseri,S.

Gammaproteobacteri

Banoth,C. ,

RNA gene,

BCT 1Z2-MAY-2013

= EnEezoEacEe:laIe?,

Sxriniwvas,B. ,

partial

Accession Num: KC855288

Isolation of Salmonella enterica strain PydeZ from egg products

Unpublished
2 (bases 1 to 1485)

Acharya Nagarjun,P., Nagaraja Rao,P. .,
Vuree ,S. and Anuraj Nayarisseri,S.
Direct Submission
Submitted (04-APR-Z2013)
College of Science,
Nagar, Nallakunta,

Osmania University,
Hyderabad,

##hssenmbly-Data-START##

Sequencing Technology :@:

##Assenbly-Data-END##
Location/Qualifiers
1..143S

L genomic DNA™
/strain=""Pyde2’™
Aisolation_source=""egg product’™
Adb_xref taxon: 1330463
/PCR_primers="fwd_name:
cagccacactggaactgaga, rev_name:
gttagccggtgocttottotg™
<1l..>1485S

Aproducc=""163% ribosomal RNA"™

cotgcggcag
aacgattggc
tgaaaacgtt
cttgccaaca
caacgatgcc
gactccoctacg
atgccgcgtg
ttggggttaa
gccagoageo
gaacgccaggc
tacaaactgg
tgatcccaga
gatggtgcga
cagatgacct
gaccgocctgg
aagoggtgga
tccacagaac
gatgacacac
atcctttgto
ggasgagtagg
caatggcgca
togtagtocg
atcagaatgc
gagtgggtTyg
ttcataagta

gcocctaacaca
gtccggttga
cgttaatatt
gatgggccaa
tagcgggtto
ggaggcagca
tatgaagaag
aaacataaag
gcggtaatac
ggtctgtcaa
caggtttgag
toctggaggaa
aagcgtgaca
gtgatacttg
ggagtacggc
gocatgtggtto
gatggcactg
agoctogtgto
goccagocgygte
gatgacagtg
tacaaagaga
gtggagtotg
cacggtgaat
gaggagaagc
ctocgggtgasa

tcaaagtoygy
gtaatttctg
ctataacgtc
caaggaatta
gagagaatga
gtggggaata
goccttogggt
aattgacgtt
ggagggtgca
gtcggatgtg
tocttgtagag
taccggtggc
ggcaaacaga
tgcccocttgag
cgcaaggtta
taattcgatyg
goccagagatg
gtgasatgco
cggccgggaa
agtcatcatt
agcgacctog
caactcgact
actttoccogg
aggracctta
atccgagtag

tests

were further characterized by

Bio chemical studies. The results were
shown in figure 2.

I solation of genomic DNA from bacteria

DNA was

isolated by the procedure

mentioned in materials and methods, and

Banoth,C. ,

Department of Microbiology.,
Shivam Road,
Andhra Pradesh S00007,

Sanger dideoxy Sequencing

acggtaagyc
gaaaactgcc
gcaagacaaa
gotttttggt
gcagccacac
ttgcacaatg
tgtaaagtac
acccygcagaa
agccccaatc
aaatcccogg
gggggtagas
gaaggcggcc
tgtagatace
gocgtggctto
aaactcaaat
caacgcgaag
gattggtgcc
gggttaagto
ctcaaacggadg
gagcttacga
cgagagcaag
ccatgaagtc
goccgggtaca
accttoggga
ctgaa

Sriniwvas,B. ,

University
Prashanti

India

Enterobacteriaceas bacterium Pydez"™

ttagcagctt
tcatggaagy
ggaggggaac
aaggaaacgg
tggaactgag
cgcgcaagcoo
tttcagoggg
gaagcaccygyg
ggaattatgg
gcacaaaatyg
ttccaggtgt
atgtatgatt
gatgtagtco
cgatggtgac
gaattgacgg
aaccttacct
tgtgcgggaa
cocgcaacgag
atggccagty
ccagggctac
cggacctcaa
ggaatcgcta
cacccoccogt
gggcygcttac

observed under

3).

UV- Tran illuminator (Fig.

Polymer ase chain reaction

The isolated genomic DNA and plasmid
DNA samples were amplified with suitable
primers mentioned in materials and methods

(Fig. 4).
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Sequence obtained from sequencing

Seguence analysis has been performed using
Bioedit software. BioEdit is a biological
sequence analysis/ alignment bioinformatics
tool developed for windows. An intuitive
multiple document interface with suitable
features create alignment and
manipulation of sequences relatively simple
on our desktop computer.

Several sequence manipulation and anaysis
options and links to externa anaysis
programs facilitate a working environment
which alows you to view and manipulate
sequences with simple point-and-click
operations.

Nucleotide composition of Strain includes
DNA molecule with 1519 base pairs,
Molecular Weight 461448.00 Daltons,
Molecular Weight = 924176.00 Daltons, and
G+C content 52.86%; A+T content =
47.14%.

Nucleotide composition of Strain contains
DNA molecule with 1485 base pairs,
Molecular Weight 450504.00 Daltons,
Molecular Weight 903473.00 Daltons, and
G+C content 52.79%; A+T content =
47.21%.

food borne

Identification of novd

pathogen

Out of 35 samples 2 strains (3f and 3k)
found to be novel. The results obtained from
blast were found to be a novel food borne
pathogens, which were further named
Enterobacteriaceae bacterium Pydel and
Enterobacteriaceae bacterium Pyde2, after
characterization the sequence of isolate was

deposited in GenBank with accession
numbers ‘KC855287° and ‘KC855288°
respectively.
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Conclusion

Enterobacteriaceae are recognised as some
of the most important food borne pathogens
worldwide. The standard methods lack
specificity and do not enable detection of

viable but non-culturable bacteria. To fulfill

this purpose, rapid and reliable detection and
quantification methods are improved. The
focus of the present work has been

development and validation of PCR-based

detection methods along with Traditional
culture and Rapid methods for food borne
pathogens. We have identified new strains
of Enterobacteriaceae based on PCR
method for Enterobacteriaceae in egg
cuisines. 16sRNA sequencing was applied to
the isolated DNA and the new sequence was
submitted to Genbank. Out of 35 samples 2
strains found to be novel. The results
obtained from blast were found to be anovel
food borne pathogens, which were further
named Enterobacteriaceae bacterium Pydel
and Enterobacteriaceae bacterium Pyde2,
after characterization the sequence of isolate
was deposited in GenBank with accession

numbers ‘KC855287° and ‘K(C855288
respectively.
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