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ABSTRACT

The aim of this study includes isolation, characterization and molecular identification of

Salmonella serovars of Punjab Pakistan. Bacterial strain was isolated and characterized with
various biochemical tests and confirmed through molecular characterization. Using universal
primers bacterial 16S rRNA gene was amplified. Compare the sequence in NCBI sequence
database with amplified 16S rRNA gene sequence. The bacterial strain was amplified as
Salmonella typhi. Phylogenetic and molecular evolutionary analysis was conducted by 16S
rRNA sequencing. Salmonella typhi is a gram negative, rode shaped bacteria which forms
black center colony on SS agar. The sequence when submitted to NCBI gene bank database
using BLAST showed 99% maximum identity with all closely related taxa.
Keywords: Salmonella, 16S rRNA, Isolation, characterization, NCBI.

INTRODUCTION

Around the world, Salmonella serovar is a
leading caustic agent of gastrointestinal
human disease [1]. For the detection of
Salmonella serovars according to drug and

food administration various serological and

biochemical confirmation test are needed
which approximately takes 5 to 7 days.
Meanwhile >2000 serovars have been
identified till date which can be serotyped

into two species termed as bongori and
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enteric. During outbreaks many Salmonella
serovars are normally encountered which
are Salmonella Tyhpimurium, Salmonella
agona, Salmonella montevideo, Salmonella
newport, Salmonella infantis, Salmonella
enteritidis, Salmonella heidelberg and
Salmonella saintpaul [2]. By means of
serval rapid methods such as PCR assay all
Salmonella serovars are detected that has
been extensively used for Salmonella
detection [3-5]. DNA probes and PCR
primers have been

onl16SrRNA (rDNA) sequence [6], which are

designed based

specifically based on randomly cloned
fragment [7-9] and widely wused for

Salmonella  detection.  Specifically  for
phylogenetic analysis species identification
16S rRNA sequence are well because it is
ubiquitous in bacteria [10, 11]. Based on data
from microbial 16SrRNA sequence, Gutell
et al., 1985 [12] proposed a model
particularly for the 16SrRNA secondary
structure. Since, two species defines the
variable regions as well as conserved areas.
Consequently, specific DNA probes and
PCR primers can be derived from such
variable regions and used for the detection
pf specific bacterial cells such as,
Escherichia coli [13], Salmonella serovars
[6], Listeria monocytogenes [14],
Aeromonas salmonicida [15].
Hypervariable regions have been present in
16SrRNA wherever

sequence mostly

sequences diverged over evolutionary time

and by strongly conserved regions, these
sequences are frequently flanked. For the
amplification of variable regions specific
primers are designed which are used to

bind to conserved regions [16].

MATERIALS AND METHODS
Isolation and identification of bacteria
The studies were carried out in Department
of Biotechnology, Lahore College for
Women University, Lahore, Pakistan
during 2016. The samples were collected in
a sterile plastic container and transported to
Quality operation laboratory, University of
Veterinary and animal sciences, Lahore,
Pakistan. Bacterial isolates were screened
on Nutrient Agar (NA) plates by the
standard pour plate method. Plates were
incubated at 37°C/24h and a total of twenty
isolates were obtained, from that one
isolate was selected and used for further
studies. A loopful culture from nutrient
broth (NB) was streaked on a plate of
McConkey agar (MA) and on a selective
media Salmonella-Shigella agar (SSA).
After that, plates were incubated at 37°C
for overnight.

Biochemical characterization and gram
staining of the bacteria

Gram’s staining method was used for
microscopic characterization of bacteria
(17). Commercial available kit Analytical
Profile Index (API 20-E kit, BiOMerieux,
biochemical

France) was wused for
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characterization of isolates as defined by

Wilson et al., [18]. Isolates were
biochemically analyzed for the activities of
Oxidase, Catalase, MR-VP test, Urease
test, Motility, Indole production and Citrate
utilization (Table 1).

Bacteria DNA Isolation and PCR
Amplification of 16S rRNA Gene

Genomic DNA isolation from bacterial

cells was performed according to a method

described by [19]. Extracted DNA was

quantified by wusing Nano  Drop
Spectrophotometer  (Thermo  Scientific
Company, USA). The isolates were

subjected to 16S rRNA for molecular
characterization by using specific 16S

rRNA primers (Table 2).

Table 1: Biochemical characteristics of isolated strain

Test Result

Gram stain

Motility

H2S

Urease

Citrate test

Indole test

Nitrate reduction

Oxidase

MR

VP

Lactose

Sucrose

Inositol

B-galaktosidase (ONPG Test)

Gas Production from glucose

= L L T U B I T S T I S A I o

Table 2: Primers used for characterization of 16SRNA

Stain Gene | Primer’s Name

Primer Sequence

Product Size

Salmonella spp. 16S 16S-F

GCTTACAAGCACATAGGAA

500 bp

16S-R

ATTACAGCATTACAGCTTAT

16S rRNA PCR was used for confirmation
of isolates. PCR amplification was done by
using programmable Thermal cycler (Bio-
Rad T100™ Thermo Cycler). Reaction
mixture for 16S rRNA was 50 pl
containing Tag Buffer KCI, 10X (5 pnl),
MgCl, (25 mM) 6 ul, dNTPs (2.5 mM) 3
ul, forward and reverse primer (10 pmol) 3
ul each, 1 pl of Tag polymerase (5U / pl),
template (extracted DNA) 2 pul and

sterilized water sufficient to 50 pl was

added. Amplification conditions forl6S
rRNA gene were optimized at 94°C for 5
min, 94°C for 30 sec, 50°C for 30 sec,
72°C for 30 sec, as initial denaturation,
denaturation, annealing and extension
temperatures respectively. The cycles were
run for 36 times followed by 72°C as final
elongation for 10 min. 5ul of amplification
product was resolved on 1 % agarose gel in
1X TAE buffer. After gel electrophoresis,

the PCR product was eluted by using

IJBPAS, May, 2020, 9(5)

908



Latif K et al

Research Article

Thermo scientific Gene JET Gel Extraction
kit. The purified PCR products were
reconfirmed (using size marker) by
electrophoreses on 1% agarose gel. Purified
PCR products were sequenced by First
BASE Laboratories SdnBhd, Selangor,
Malaysia.  The nucleotide

NCBI

obtained
sequences were subjected to
BLASTn network service from GenBank

(http://www.ncbi.nlm.nih.gov/).

Phylogenetic analysis is the study of
evolutionary relationships among various
groups of organisms. In accordance with
the accumulated phylogenetic knowledge
database, when comparing novel isolates
with evolutionary closely related strains.
Computational Analysis (BLAST)

The search sequence is align by using a
web based program named BLAST (Basic
Local Alignment Search Tool) to thousands
of different sequences in a Database and
gives the list of top matches. This program
can search within a minute thousands of
entries [16]. BLAST [20] align the
sequence with each position of the
sequence in the database. If the nucleotides
match, BLAST gives a positive score for
each position white performing the
alignment gaps can also be inert. On the
alignment, score each gaps inserted showed
a negative effect while as a result of the
gaps, if enough nucleotides align, then this
negative effect is overcome or the gap is

accepted in the alignment. For the

calculation of the alignment score, these
scores are then used, in “bits” which is
converted to statistical E- value. The more
similar the sequence if lower the E value

found in the database is to query sequence.
RESULTS AND DISCUSSION

On the basis of phenotypic characteristics
the traditional identification of bacteria is
usually not perfect as compared to
identification based on genotypic methods.
16S rRNA gene sequence has developed as
a desired genetic technique. Between
bacteria to known the relationship the
sequence of 16S rRNA gene has been
extensively used as molecular clock while
recently to the species or gene level it has
also become important to identify an
unknown bacteria [21]. For a number of
reasons the 16S rRNA gene sequence has
been used as the most common
housekeeping genetic marker to study
bacterial taxonomy and phylogeny [22].
These reasons are: (i) Particularly in all
bacteria its presence may exist as a
multigene family or operons. (ii) 16S rRNA
gene function has not changed over time
signifying that random sequence changes
are more accurate measure of time
(evolution) and (iii) for informatics purpose
the 16S rRNA gene is large enough [23]. In
microbiology the rRNA based analysis is a
central method used to identify new strains.

The present study has been carried out to
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identify the bacterial strain isolated from
the Punjab Pakistan. Total of twenty
1solates obtained, from that one isolate
were used for further analysis. The colonies
having typical cultural -characterization
were selected as presumptive for
Salmonella serovars. In the present study
selective media such as macConkey agar
and SS agar were used for the isolation and
identification of Salmonellae spp which
was also used by a number of researcher
such as [23, 24]. The colony characteristics
of Salmonella spp found in this study was
translucent, black, smooth and small round
colonies on SS agar while macConkey agar
produced colorless and smooth colonies
(Figure 1A and Figure 1B). While, in
gram staining, it was found that
morphology of the isolated bacteria
exhibited as pink, small, rod shape, gram
negative bacilli (Figure 1C) which was
supported by several authors [25].
Afterwards, the purity of culture was
confirmed by biochemical characterization.
The result of api 20 kit had supported
biochemical identification of S.typhi.
Culture was found to be MR+, VP, and
Urease — which is the characteristics of
S.typhi. These findings of biochemical
identification for S.typhi were also similar
to the findings [26, 27]. The extracted DNA
was used as template for amplification of
16S rRNA gene. The universal primers

were used for the amplification and

sequencing of the 16S rRNA gene

fragment. The  optimum  annealing
temperature was found to be 50°C. An
intense single band was visible on 1%
Agarose gel stained with ethidium bromide
(Figure 2A). PCR product was purified by
Thermo scientific GeneJET Gel Extraction
kit (Figure 2B). The sequences obtained
were compared with the NCBI gene bank
database using BLAST search program
(http;//www.ncbi.nlm.nih.gov) [21, 28].
The percentages of sequence matching
were also analyzed. The homology search
made using BLAST showed 99 %
maximum identity with that of Salmonella
enterica subsp. Enterica serovar typhi
strain 541 16S ribosomal RNA gene, NCBI
Gene Bank

KM977896.1and E-value equal to 0 for all

Accession No:

closely related taxa. Further the sequences
of the bacterial isolates were used for the
construction of  the phylogenetic
dendrogram to know the genetic
relatedness between the bacterial isolates.
All the closely related homologs of
identified bacteria were used for the
construction ~ of  the  phylogenetic
dendrogram (Figure 3) to know their
evolutionary origin. The dendrogram
showing the relation between as Salmonella
spp. Kunza-Ic and their close homologous
for Salmonella are zoonotic pathogens, as
they can cause food-borne illness in

humans [29].
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Pink Colored
gram negative
Bacilli

Figure 1: (A) Growth of Salmonella on macConkey agar. (B) Growth of Salmonella on SSagar. (C); Salmonella
serovar showing Gram-negative small rods singly or pairs on Gram’s staining (100X); (D) Biochemical test through
API Kit (20 E)indicating Salmonella enteric sub species S.typhi

911
IJBPAS, May, 2020, 9(5)



Latif K et al

Research Article

1000bp

500bp

500bp

500bp

Figure 2: (A) 1% agarose gel electrophoresis showing16S rRNA of Salmonella isolates. 1 DNA Ladder 1 Kb; 3 and
316S rRNA PCR product of 500bp (Bagarose gel electrophoresis showing gene clean of 16SrRNA product.
Gene Ruler DNA Ladder mix; 2 and 3
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" Salmonella enferica subsp. enterica serovar Typhumurium strain ATCC 13311 165 nibosomal RNA gene. c...

0 Citrobacter sedlakii stram I-75 165 ribosomal RNA gene, partial sequence

0 Citrobacter koseri strain LMG 5519 165 nibosomal RNA gene, parital sequence

O Citrobacter koseri stram CDC-§132-86 165 ribosomal RNA, partial sequence

0 Salmonella bongon stram NCTC 12419 16S ribosomal RNA gene, complete sequence

0 Salmonella enterica subsp. houtenae stram DSM 9221 165 ribosomal RNA gene, partial sequence

OFunza LC_1480bp

) Salmonella enterica subsp. salamae strain DSM 9220 168 ribosomal RNA gene, partial sequence
i 1 Salmonella enterica subsp. enterica serovar Typhi str. Ty2 165 ribosomal RNA gene, complete sequence

_?_ 0 Salmonella enterica subsp. enterica serovar Typhumwrium strain LT2 165 ribosomal RNA gene, complete ..

7 Salmonella enterica subsp. enterica strain LT2 165 ribosomal RNA gene, partial sequence

Figure 3: Phylogenetic tree representing close homologs of Salmonella typhi.

CONCLUSION

16s rRNA gene sequencing provide genus
and species identification for isolates that
do not fit any recognized biochemical
profiles for strains generating only a low
likelihood or acceptable identification
according to commercial systems or for
taxa that are rarely associated with human

infectious diseases. The use of 16S rRNA

gene sequences to identify new strains
bacteria is gaining momentum in recent
years. We showed the use of 16S rRNA
gene sequence to characterize the bacterial
isolate from Punjab Pakistan and were
found to be Salmonella sptyphi (NCBI
Gene Bank Accession No: KM977896.1.
Thus, the genotyping method using 16S

rRNA gene sequence is both simple and
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effective in strain identification.
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