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Abstract: The accumulation of poultry waste,
comprising various materials such as broiler and layer
carcasses, feathers, bones, blood, hatchery debris, and
deceased birds, poses significant environmental and
health concerns. These waste materials can lead to
microbial contamination, foul odours, and the
proliferation of pests like flies and rodents, thereby
contributing to environmental pollution. The Samples
were collected according to standard microbiological
procedures during study period September 2022 to June
2023. 2-5 gm of samples were collected in sterile screw
cap tube using sterile spatula and immediately
transported with specially prepared ice box to the
laboratory for further analysis. Biochemical assays
confirmed the bacterial specimens, and molecular
characterization was conducted through polymerase
chain reaction (PCR) and sequencing of the 16S rRNA
gene of S. epidermidis. The newly sequenced 16S rRNA
gene sequences demonstrated 100% homology to S.
epidermidis, as analyzed using the NCBI-BLAST tool.
Phylogenetic analysis and nucleotide base composition
studies were performed using 60 sequences of the 16S
rRNA gene from various Staphylococcus isolates,
including Staphylococcus epidermidis. For this purpose,
16S rRNA gene sequences were retrieved from NCBI in
FASTA format. The phylogenetic analysis, conducted
using the Maximum Likelihood method, revealed the
relationships and  percent similarity of the
Staphylococcus epidermidis S13 (PP654467) 16S rRNA
gene.

Key Words: Poultry Feces, 16S rRNA gene, BLAST
Tool, Staphylococcus epidermidis.

INTRODUCTION

The rapid growth of the poultry sector in India has
indeed brought about numerous benefits, including
increased production, economic growth, and job
opportunities. However, alongside these advantages
come significant challenges, particularly in managing
the resulting poultry waste. The accumulation of
poultry waste, comprising various materials such as
broiler and layer carcasses, feathers, bones, blood,
hatchery debris, and deceased birds, poses significant
environmental and health concerns. These waste
materials can lead to microbial contamination, foul
odours, and the proliferation of pests like flies and
rodents, thereby contributing to environmental
pollution. While efforts are being made to find ways to
reuse poultry waste, such as converting them into
fertilizers or animal feed supplements, there is a
pressing need to address the potential health risks
associated with these waste materials. One concern is
the possibility that these waste deposits could serve as
reservoirs for the multiplication of pathogenic
microorganisms [Mathan Periasamy et al., 2013]. In
intensive poultry production, newly hatched chicks are
unable to maintain contact with their mothers, which
results in a slower colonization of beneficial microbial
flora in their intestinal tracts. Consequently, this
makes them more vulnerable to infections from
pathogenic microorganisms such as Salmonella
typhimurium, Escherichia coli, and Clostridium
perfringens [Mandana Salehizadeh et al., 2020]. This
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also results in the generation of large quantities of
poultry waste, typically consisting of broilers and
layers, feathers, bones, blood, hatchery debris, and
deceased birds. These wastes pose significant
environmental pollution issues due to microbial
contamination, offensive odours, and the attraction of
flies and rodents. In developing countries like India,
proper disposal units for this waste are lacking.
However, efforts are underway to repurpose these
materials into beneficial products such as fertilizers
and animal feed supplements. Given that these wastes
consist of tissues and blood, we hypothesize that they
may serve as a reservoir for the multiplication of
various pathogenic microorganisms capable of
causing severe disease outbreaks [Mathan Periasamy
et al., 2013 and Adeoye GO et al., 1994]. This study
aims to identify potential pathogens that can survive
and thrive in poultry waste, which is a crucial step in
understanding and mitigating the risks posed by these
waste materials. By identifying and studying these
pathogens and assess the potential hazards they pose
to human and animal health and develop strategies to
manage and minimize these risks. Overall, this
research addresses an important gap in knowledge
regarding the microbial ecology of poultry waste and
contributes to efforts aimed at ensuring the sustainable
and safe management of poultry production in India.
Therefore, the present study was conducted to identify
the potential pathogens that can survive in this poultry
waste and pose a hazard.

MATERIAL AND METHODS

Study Area

The poultry waste samples were collected from the
poultry shed in and around the Udgir, a suburban
situated in the east side of Latur, Maharashtra State,
India. Samples were collected from two poultry farm
of different regions.

Sample Collection

The Samples were collected according to standard
microbiological procedures [Microbiologia et al.,
2010] and [Steubing, P. M. 1993] during study period
September 2022 to June 2023. 2-5 gm of samples were
collected in sterile screw cap tube using sterile spatula
and immediately transported with specially prepared
ice box to the laboratory for further analysis. The
media and reagents used for the study such as Nutrient

Broth, Nutrient Agar. The collected samples were
processed aseptically in the laboratory. 200 mg of each
sample were inoculated into the 100 ml of freshly
prepared nutrient broth and incubated at 24 hrs at
37°C. Isolation of chicken feces samples was done on
sterile nutrient agar. The plates were incubated for 1
week at 37°C. The colony characters were observed
and gram staining was performed.

Molecular Characterization of Staphylococcus

species

Positive samples of Staphylococcus species, identified
through morphological and biochemical assays, were
further analyzed using molecular characterization
methods with a PCR-based assay. The details are
provided below:

Genomic DNA Extraction from the selected cultures
DNA extraction from bacterial colonies was
performed using a Sodium Dodecyl Sulfate (SDS)-
based method [Goldenberger D 1995, Natarajan VP,
2016 and Mondeddu Kiran Kumar 2020]. The
bacterial cell suspension was treated with a lysis buffer
containing SDS, Trisaminomethane Hydrochloric
Acid (Tris HCI), and Ethylene-diaminetetra-acetic
acid (EDTA). Cell debris and other impurities were
removed through several sequential steps involving
centrifugation. Genomic DNA was precipitated using
chilled ethyl alcohol and collected as a pellet by
centrifugation. The pellet was then dissolved in TE
buffer and stored at 4°C until further use.

Amplification of 16S rRNA gene using PCR

For the PCR reaction, the total reaction volume was 50
pl, containing 5 pl of DNA template, 1U Ampl Taq
DNA polymerase, 10 pmol of each primer (forward
and reverse, purchased from Sigma-Aldrich,
Hyderabad), 200 umol of each Deoxyribonucleoside
triphosphate, 1.5 mmol of MgCl2, 10 mmol of Tris-
HCI (pH 8.8), 50 mmol of KCI, and 0.1% Triton X-
100.

Local sequence Alignment

Basic local Alignment Search Tool (BLAST) was
performed for the different isolates of Staphylococcus
epidermidis S13 (PP654467)16S rRNA gene sequence
retrieved from NCBI to identify the homology or
similarity its relatives in different isolated of
Staphylococcus epidermidis S13 (PP654467) using
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the online NCBI-BLAST
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). This
software takes the data in FASTA format and produces
the BLAST table.

Phylogenetic Analysis

Phylogenetic analysis of the 16S rRNA gene sequence
of Staphylococcus epidermidis S13 (PP654467) was
conducted using Maximum Likelihood methods with
MEGA?7. The software generated phylogenetic trees
illustrating the ancestral relationships among the

sequences. Sequences within the same cluster were
found to be closely related.

RESULT AND DISCUSSION

Staphylococcus epidermidis S13 (PP654467) strain
16S rRNA gene, complete sequence was retrieved
from the NCBI in FASTA format. The Sequence of the
(PP654465) is as the following: PP654465.1
Staphylococcus epidermidis S13 (PP654467) strain
S11 16S rRNA gene, complete sequence.

CTAATACCGGATAATATATTGAAC G AT GG TTCAATAGTGAALAGACGGTTTTGC TGTCACTTATAGAT G
GATCCGCGCCGCATTAGC TAGT TG TAMGGTAAC GGC TTACCALGGC AL GATGCGTAGCCGACC TEAGE
GoGTGATCGGCCAC A TGGA M TGAGAC AC GG TCCAGAC TCC TACGGGAGGCAGC AGTAGGGAATCTTCC
GUAATGGGCGAARGCC TGACGGAGC ARG GC G TEAGTGATGAAGGTCTTCGGATCGTALARACTCTGTT
ATTAGGGAAGAACAR A TG TGTAAGTAAC TATGCACGTCTTGACGGTACC TAATCAGARAGCCACGGCTAR
CTACGTGCCAGCAGC GGG TAATACGTAGETGGCALGCGTTATCCGGAATTATTGEGCGTALAGCGCGC
GTAGGCGGTTTTTTAAGTC TGATGTGALAGCCCACGGCTCALCCGTGGAGGGTCATTGGALACTGGALAR
CTTGAGTGCAGAAGAGGAAAGTGGAATTCCATGTGTAGCGGTGAAATGCGCAGAGATATGGAGEAACACC
AGTGECGAAGGCGAC TTTC TG TC TG TARC TGACGC THATGTGCGALAGCGTGGEGATCALACAGEATTR
GATACCCTGGTAGTCCACGCCGTAAACGATGAGTGC TALAGTGTTAGGGGGTTTCCGCCCCTTAGTGC TGO
AGCTAACGC AT TALAGC AC TG TG A TAC AT S GC AL T TGALAC TCAAAGGARTTGACGGGEL
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGALGALCCTTACCARATC TTGACATCC
TCTGACCCC TCTAGAGATAGAGTTTTCCCCTTC GGG EACAGAGTFAC MGG TG TGCATGGTTGTCETCA
GCTCGTGTCGTGAGATGT TG TTAAG T CCGC A GAGCGCALCCCTTAAGC TTAGTTGCCATCATTAL
GTTGGGCAC TCTAAGTTGAC TGCC GG TGAC AR A CGGAGGA MGG TGGGATGACGTCAARTCATCATGCC
CCTTATGATTTGGGC TACAC A G TG C TAC A A TG AC A A TACAAAGGGTAGCGALRCCGCGAGGTCARGTR
AATCCCATARAGTTGTTC T AGT TG AT TG TAGTC TG AR TCGAC TATATGARGC TGEAATCGCTAGT
AATCGTAGATCAGC ATGC TACGGTGAATACGTTCCC GGG TCTTGTACACACCGCCCGTCACACCACGLGR

Fig. 1: Specific set of primers of Staphylococcus epidermidis S13 (PP654467) strain S13 16S rRNA gene Sequence

Specific primer of Staphylococcus epidermidis S13
(PP654467) strain 16S rRNA gene sequence was
designed using Primer 3 (V040) tool, as illustrated in
Figure 1. We obtained a set of primer for 16S rRNA
sequence of covering 203 nucleotide sequence length.
The length of sense primer is 336 nucleotide
(identified with red colour) and antisense primer
length is 538 nucleotide (identified with Blue colour).
We also check self-complementary alignment of
specific primers sequences and PCR Protocols are
describing in Table 1.

Amplification of Staphylococcus epidermidis S13
(PP654467) strain S11 16S rRNA gene

Sequence using PCR

Prepared PCR reaction mixtures were prepared with
methods. Amplification of 16S rRNA gene was
performed in PCR Thermo cyclers (Applied

Biosystems Ver 96) for 30 cycles by using run
methods: denaturation at 95°C for 50 seconds and
extension at 72°C for 1.80 min. The cycles were
antedate by a denaturation step at 95°C for 4 min,
afterwards a extensioin step at 72°C for 3.50 min.

Local sequence alignment

We have sequenced one isolate Staphylococcus
epidermidis S13 (PP654467)16S rRNA and different
isolates of  Staphylococcus  epidermidis  S13
(PP654467)16S rRNA gene sequences were retrieved
from the NCBI
(https://www.ncbi.nlm.nih.gov/nuccore) in FASTA
format and performed local sequence alignment by
using online NCBI BLAST tool download BLAST
table in that description of the gene, accession
numbers, percent of similarity, e-value, etc. (Table 2).
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No mispriming library specified
Using l-based Ssequence positions

OL TG0 start len t1n oo any
LEFT FPRIMEER 336 20 59.90 55.00 & .00
RIGHT PRIMER 535 20 59.99 50.00 4.00

SEQUEMNCE SIZE: 1260
INCLUDEDI REGICHN SIZE: 1260

PRODUOCT IIZE: 203, PAIR ANY COMFL: 4.00, PAIR 3' COMPL: 1.00

1l CTAATACCGGATAATATATTGAACCGCATGGTTCAATAGTGAAAGACGGTTTTGCZTGETCA

61 CTTATAGATGGATCCGCGCCGCATTAGC TAGTTGGTAAGGTAACGEC TTACCAAGGCALC
121 GATGCGTAGCCGACC TGAGAGGG TGATCGECCACAC TGGAAC TGAGACACGETCCAGACT
151 CCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGARAGCCTGACGGAGCAMCGC
241 CGCGTGAGTGATGAAGGTCTTCGGATC G TAAAAC TCTGTTATTAGGGALGAACARATSETG
301 TAAGTAACTATGCACGTCTTGACGSETACCTAATC AL NEis s L riey W el e TG C R

B
361 GCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTALAGCGCGC
G421 GTAGGCGGTTTTTTAAGTC TGATGTGARRGCCCACGGCTCARCCGTGGAGGGTCATTGGA
451 AACTGGAAAACTTGAGTGCAGALAGAGGARRGTGGAL T T SNEY ey PP Py NEn BT
R e e o oo o o

541 CAGAGATATGGAGGAACACCAGTGECGAAGGCGACTTTCTGGTCTGTAMC TGACGCTEAT
601 GTGCGAAAGCGTGGEGEATCAAAC AGGATTAGATACCC TG TAGTCCACGCCGTARADGAT
661 GAGTGCTAAGTGTTAGGGGGTTTCCGCCCC TTAGTGC TGCAGC TAACGCATTAAGCAZTC
Fa2l CGCCTGGGGAGTACGACCGCAAGGTTGAAAC TCAAAGGAATTGACGGGGACCCGCACAAG
751 COGTGGAGCATGTGGTTTAATTCGAAGC AACGCGAAGAACC TTACCAAATCTTGACATCC
541 TCTGACCCCTCTAGAGATAGAGTTTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATG
901 GTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCARCGAGCGCAACCCTTR
951 AGCTTAGTTGCCATCATTAAGTTGSGCACTC TAAGTTGACTGCCGGTGACAAACCGGAGS
1021 AAGGETGGGGATGACGTCARATCATCATGCCCC TTATGATTTGEGC TACACACGTGCTACR
10581 ATGGACAATACARAGGGETAGC GAALC GO GAGGTCALGCAARTCCCATALLGTTGTTCTC

1141 AGTTCGGATTGTAGTCTGCAAC TCGAC TTATATGAAGC TGEAATCGC TAGTAATCGTAGAT

1201 CAGCATGCTACGGTGAATACGTTCCCGGGTCTTGTACACACCGOCCGTCACACCACGAGE
Figure 2. Staphylococcus epidermidis S13 (PP654467)16S rRNA gene Primer3 Output

Table 1: Detail of Primers sequences used to amplify Staphylococcus epidermidis S13 (PP654467)16S rRNA gene

Gene Primer type Sequences Primer Length PCR Product Size
16S rRNA Forward Primer GAAAGCCACGGCTAACTACG 20 203
PCR Primer | Reverse Primer CATTTCACCGCTACACATGG 20

Table 2: BLAST table of 16S rRNA of Staphylococcus epidermidis S13 (PP654467).

Sr. Max Total % Accession
No Description Score | Score | identify No.
Staphylococcus epidermidis S13 (PP654467) strain S15 16S ribosomal
1 | RNA gene, partial sequence 1260 1260 100 | PP654467
Staphylococcus epidermidis S13 (PP654467) strain 3039 16S
2 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT613456
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Staphylococcus epidermidis S13 (PP654467) strain 607 16S
3 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT585400
Staphylococcus epidermidis S13 (PP654467) strain 314 16S
4 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT573037
Staphylococcus epidermidis S13 (PP654467) strain 304 16S
5 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT573035
Staphylococcus epidermidis S13 (PP654467) strain 468 16S
6 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT568663
Staphylococcus epidermidis S13 (PP654467) strain 047
7 | chromosome, complete genome 2327 | 13911 100 | CP040883
Staphylococcus epidermidis S13 (PP654467) strain 3620 16S
8 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT538492
Staphylococcus sp. strain H34 16S ribosomal RNA gene, partial
9 | sequence 2327 2327 100 | MT275645
Staphylococcus epidermidis S13 (PP654467) strain 1910ICU248 16S
10 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT225635
Staphylococcus sp. strain 1910ICU161 16S ribosomal RNA gene,
11 | partial sequence 2327 2327 100 | MT225634
Staphylococcus epidermidis S13 (PP654467) strain IGM4-15 16S
12 | ribosomal RNA gene, partial sequence 2327 2327 100 | MT197256
Staphylococcus epidermidis S13 (PP654467) strain
13 | SESURV p4 1553 chromosome 2327 | 13934 100 | CP043804
Staphylococcus epidermidis S13 (PP654467) strain
14 | SESURV p3 1362 chromosome 2327 | 13934 100 | CP043801
Staphylococcus epidermidis S13 (PP654467) strain
15 | SESURV pl 1200 chromosome 2327 | 13928 100 | CP043796
Staphylococcus epidermidis S13 (PP654467) strain
16 | SESURV p3 0825 chromosome 2327 | 16256 100 | CP043792
Staphylococcus epidermidis S13 (PP654467) strain
17 | SESURV p2 0614 chromosome 2327 | 13939 100 | CP043788
Staphylococcus epidermidis S13 (PP654467) strain
18 | SESURV pl 0557 chromosome 2327 | 13928 100 | CP043777
Staphylococcus epidermidis S13 (PP654467) strain E73 chromosome,
19 | complete genome 2327 | 11595 100 | CP035643
Staphylococcus sp. strain TH10 16S ribosomal RNA gene, partial
20 | sequence 2327 2327 100 | MN049753
Staphylococcus sp. strain Fn-1a 16S ribosomal RNA gene, partial
21 | sequence 2327 2327 100 | MK789749
Staphylococcus epidermidis S13 (PP654467) strain none genome
22 | assembly, chromosome: 1 2327 | 13906 100 | LR735437
Staphylococcus epidermidis S13 (PP654467) strain none genome
23 | assembly, chromosome: 1 2327 | 13891 100 | LR735432
Staphylococcus epidermidis S13 (PP654467) strain none genome
24 | assembly, chromosome: 1 2327 | 13945 100 | LR735429
Staphylococcus epidermidis S13 (PP654467) strain IRLO1
25 | chromosome, complete genome 2327 | 11589 100 | CP045648
Staphylococcus sp. strain NAS4 16S ribosomal RNA gene, partial
26 | sequence 2327 2327 100 | MN519627
Staphylococcus epidermidis S13 (PP654467) strain IBK-11 16S
27 | ribosomal RNA gene, partial sequence 2327 2327 100 | MN428237
28 | Bacterium strain MTL5-15 16S ribosomal RNA gene, partial sequence 2327 2327 100 | MH151226
Staphylococcus epidermidis S13 (PP654467) strain R2-11-3 16S
29 | ribosomal RNA gene, partial sequence 2327 2327 100 | MK425675
Staphylococcus epidermidis S13 (PP654467) strain EnN-5 16S
30 | ribosomal RNA gene, partial sequence 2327 2327 100 | MN220522
Staphylococcus sp. strain AN_A4C 168 ribosomal RNA gene, partial
31 | sequence 2327 2327 100 | MK426631
Staphylococcus epidermidis S13 (PP654467) strain PL471 16S
ribosomal RNA gene, partial sequence; 16S-23S ribosomal RNA
intergenic spacer, complete sequence; and 23S ribosomal RNA gene,
32 | partial sequence 2327 2327 100 | MK015803
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https://www.ncbi.nlm.nih.gov/nucleotide/CP043796.1?report=genbank&log$=nucltop&blast_rank=14&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/CP043792.1?report=genbank&log$=nucltop&blast_rank=15&RID=8RA2JG89016
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https://www.ncbi.nlm.nih.gov/nucleotide/CP043777.1?report=genbank&log$=nucltop&blast_rank=17&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/CP035643.1?report=genbank&log$=nucltop&blast_rank=18&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MN049753.1?report=genbank&log$=nucltop&blast_rank=19&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MK789749.1?report=genbank&log$=nucltop&blast_rank=20&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/LR735437.1?report=genbank&log$=nucltop&blast_rank=21&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/LR735432.1?report=genbank&log$=nucltop&blast_rank=22&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/LR735429.1?report=genbank&log$=nucltop&blast_rank=23&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/CP045648.1?report=genbank&log$=nucltop&blast_rank=24&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MN519627.1?report=genbank&log$=nucltop&blast_rank=25&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MN428237.1?report=genbank&log$=nucltop&blast_rank=26&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MH151226.1?report=genbank&log$=nucltop&blast_rank=27&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MK425675.1?report=genbank&log$=nucltop&blast_rank=28&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MN220522.1?report=genbank&log$=nucltop&blast_rank=29&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MK426631.1?report=genbank&log$=nucltop&blast_rank=30&RID=8RA2JG89016
https://www.ncbi.nlm.nih.gov/nucleotide/MK015803.1?report=genbank&log$=nucltop&blast_rank=31&RID=8RA2JG89016
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Staphylococcus warneri strain 1XD8 68 168 ribosomal RNA gene,

33 | partial sequence 2327 2327 100 | MNO081698
Staphylococcus epidermidis S13 (PP654467) strain ACP3 16S

34 | ribosomal RNA gene, partial sequence 2327 2327 100 | MNO068816
Staphylococcus epidermidis S13 (PP654467) NBRC 100911 DNA,

35 | complete genome 2327 | 13956 100 | AP019721
Staphylococcus epidermidis S13 (PP654467) strain IAE188 16S

36 | ribosomal RNA gene, partial sequence 2327 2327 100 | MK414887
Staphylococcus epidermidis S13 (PP654467) strain 4S 16S ribosomal

37 | RNA gene, partial sequence 2327 2327 100 | MK681421
Staphylococcus epidermidis S13 (PP654467) strain BMC2N11 1 16S

38 | ribosomal RNA (16s ribosomal) gene, partial sequence 2327 2327 100 | MHO050411
Staphylococcus epidermidis S13 (PP654467) strain VITAPRRKCU-3

39 | 16S ribosomal RNA gene, partial sequence 2327 2327 100 | MH118521
Staphylococcus epidermidis S13 (PP654467) strain CDC120

40 | chromosome, complete genome 2327 | 13917 100 | CP034111
Staphylococcus sp. strain InS-282-1 16S ribosomal RNA gene, partial

41 | sequence 2327 2327 100 | MF070515
Staphylococcus epidermidis S13 (PP654467) strain 26-63 16S

42 | ribosomal RNA gene, partial sequence 2327 2327 100 | PP512860
Staphylococcus epidermidis S13 (PP654467) strain ISP111C 16S

43 | ribosomal RNA gene, partial sequence 2324 2324 99.92 | MT605362
Staphylococcus epidermidis S13 (PP654467) strain PL493 16S
ribosomal RNA gene, partial sequence; 16S-23S ribosomal RNA
intergenic spacer, complete sequence; and 23S ribosomal RNA gene,

44 | partial sequence 2324 2324 99.92 | MKO015816
Staphylococcus epidermidis S13 (PP654467) strain PL452 16S
ribosomal RNA gene, partial sequence; 16S-23S ribosomal RNA
intergenic spacer, complete sequence; and 23S ribosomal RNA gene,

45 | partial sequence 2324 2324 99.92 | MK015789
Staphylococcus epidermidis S13 (PP654467) strain PCUS 16S

46 | ribosomal RNA gene, partial sequence 2324 2324 99.92 | OR253227
Endophytic bacterium strain B14 16S ribosomal RNA gene, partial

47 | sequence 2324 2324 99.92 | OM938280
Staphylococcus epidermidis S13 (PP654467) strain Au73 16S MW53486

48 | ribosomal RNA gene, partial sequence 2324 2324 99.92 | 8
Staphylococcus epidermidis S13 (PP654467) strain DFI-22 16S

49 | ribosomal RNA gene, partial sequence 2324 2324 99.92 | MZ951138
Staphylococcus epidermidis S13 (PP654467) strainm_5-1 16S

50 | ribosomal RNA gene, partial sequence 2302 2302 99.44 | MN445604

This BLAST results clear that the newly sequenced
(PP654467)  Staphylococcus  epidermidis ~ S13
(PP654467) S13 16S rRNA gene have showing 100%
and some are 99% identity with different strains of
Staphylococcus epidermidis S13 (PP654467) 16S
rRNA genes was submitted at NCBI Genebank

Maximum Parsimony analysis of Taxa

The evolutionary history was inferred using the
Maximum Parsimony method. The most parsimonious
tree with length = 2319 is shown. The consistency
index is 0.952135 (0.942989), the retention index is
0.909388 (0.909388), and the composite index is
0.865859 (0.857543) for all sites and parsimony-
informative sites (in parentheses). The percentage of
replicate trees in which the associated taxa clustered

together in the bootstrap test (400 replicates) are
shown next to the branches [Mathan Periasamy et al.,
2013]. The MP tree was obtained using the Subtree-
Pruning-Regrafting (SPR) algorithm (pg. 126 in ref.
[Mandana Salehizadeh et al., 2020] with search level
1 in which the initial trees were obtained by the
random addition of sequences (10 replicates). This
analysis involved 6 nucleotide sequences. Codon
positions included were 1st+2nd+3rd+Noncoding. All
positions containing gaps and missing data were
eliminated (complete deletion option). There were a
total of 1260 positions in the final dataset.
Evolutionary analyses were conducted in MEGA11
[Adeoye GO et al., 1994]
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Figure 3: Molecular Phylogenetic Analysis of 16S
rRNA gene using Maximum Likelihood Method. The
evolutionary history were inferred using maximum
pairs

PHYLOGENETIC ANALYSIS

Phylogenetic analysis included the newly sequenced
Staphylococcus epidermidis S13 (PP654467) 16S
rRNA and the NCBI database were searched for 16S
rRNA sequences of the different isolates. Alignments
of Staphylococcus epidermidis S13 (PP654467) 16S
rRNA gene sequences were generated using the
MEGAI11 tool. Individual dendrograms were created
using different methods, maximum likelihood
methods. Phylogenetic groups and subgroups were
defined according to the length and branching order of

the integrate gene tree. The resulting groups were
supported by high bootstrap values.

In Phylogenetic analysis, aligning nucleotide
sequences is a crucial step, especially in studies
involving genes from diverse taxa. Although it may
seem evident that Phylogenetic analysis must start
with proper data alignment, this process remains one
of the most challenging and least understood aspects
of molecular data analysis. Accurate alignment of
genomic sequences is essential for constructing a
phylogenetic tree. Additionally, phylogenetic analysis
frequently involves examining molecular evolution for
signs of directional selection [Mondeddu Kiran Kumar
etal., (2020), Hofmann J et al., (2003) and Hsu HW et
al., (2005)]. The evolution of the 16S rRNA was
examined in various isolates of Staphylococcus
epidermidis S13 (PP654467), revealing adaptive
changes in their sequences. The phylogenetic analysis
of the 16S rRNA gene dataset from Staphylococcus
epidermidis S13 (PP654467) produced a tree that
aligns  with the contemporary  systematic
understanding of the relationships among different
species within the Staphylococcus genus, primarily
based on DNA sequence homology [Figure 3].

To identify the genus of bacterial isolates collected
from poultry feces samples in Latur region; we
amplified and sequenced the 16S rRNA gene of the
bacterial group. The resulting sequences were then
compared against NCBI’s 16S rRNA GenBank using
BLAST [Mondeddu Kiran Kumar et al., (2020) and
Altschul SF et al., (1990)]. The evolutionary history
was inferred using the Maximum Likelihood method
based on the Tamura-Nei model [Tamura K et al.,
1993]. The phylogenetic analysis performed using 20
sequences of 16S rRNA gene from newly and
retrieved 16S rRNA  sequences, including
Staphylococcus epidermidis S13 (PP654467). The
consensus tree derived from the 10 most parsimonious
trees is presented. Branches corresponding to
partitions that appear in fewer than 50% of the trees
are collapsed. The consistency index is 1.000000
(1.000000), the retention index is 1.000000
(1.000000), and the composite index is 1.000000
(1.000000) for both all sites and parsimony-
informative sites (values in parentheses). The most
parsimonious (MP) tree was generated using the
Subtree-Pruning-Regrafting (SPR) algorithm [Tamura
K et al., 1993]. The MP tree was generated using the
Subtree-Pruning-Regrafting (SPR) algorithm with a
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search level of 0, where the initial trees were
constructed through the random addition of sequences
(10 replicates). The tree is drawn to scale, with branch
lengths calculated using the average pathway method,
expressed in units of the number of changes across the
entire sequence. The analysis included 39 nucleotide
sequences, covering codon positions 1st, 2nd, 3rd, and
noncoding regions. All positions with gaps and
missing data were excluded. The final dataset
comprised 578 positions. Evolutionary analyses were
performed using MEGA7 [Kumar S et al., 2016].
Phylogenetic trees were constructed using the
Maximum Likelihood method for the sequences of
newly isolated bacteria from poultry feces. The
Maximum Likelihood method is the most suitable
model for understanding the evolutionary history of an
organism. Bootstrap consensus trees, inferred from
1000 replicates, were used to represent the
evolutionary history of the analyzed taxa. The
Maximum Likelihood trees were generated using the
Nearest Neighbor-Interchange heuristic algorithm. All
positions with gaps and missing data were excluded
from the dataset using the Complete Deletion option.
Phylogenetic analyses were performed in MEGAL11,
resulting in three major clusters in Figure 3, it is
classified as Clade a (Red Colour) and Clade b (Green
Colour). As illustrated in Figure 3, the newly
sequenced 16S rRNA gene sequences were clustered
with  other  Staphylococcus  epidermidis  SI3
(PP654467) isolates in Clade a, exhibiting 100%
homology as determined by local alignment analysis.
Clade b Uncultured bacterial culture shown homology
with Calde A 99%. Phylogenetic analysis of the 16S
rRNA gene of Staphylococcus epidermidis S13
(PP654467), using the Maximum Likelihood method,
revealed the relationships and percent similarity of the
16S rRNA gene among different bacterial isolates,
including Staphylococcus epidermidis S13
(PP654467). Molecular techniques confirmed the
predominant presence of Staphylococcus epidermidis
S13 (PP654467) in the collected poultry feces
samples.

CONCLUSION

Phylogenetic analysis of Staphylococcus species,
including new isolates from Poultry feces sampels,
revealed that they belong to the same strain and are
affiliated with Staphylococcus equorum. In recent

years, Next Generation Sequencing technologies have
significantly expanded genome databases, resulting in
a remarkable increase in the availability of sequenced
genomes, both drafts and complete. However,
accurately assigning sequenced strains to their
corresponding species using accepted taxonomic tools
is essential before conducting comparative analyses
with other genomes. The necessity for whole genome
sequences of all type strains, which serve as the only
species references publicly available in culture
collections, is evident. In the present study, we
identified and characterized Staphylococcus equorum
from poultry feces samples using molecular biology
techniques. New 16S rRNA sequences of
Staphylococcus equorum isolates were aligned with
those of other Staphylococcus species, and a
phylogenetic tree was constructed to determine the
molecular evolution and population structure of
Staphylococcus species using bioinformatics tools.
The phylogenetic association of the different
Staphylococcus equorum species were demonstrated
through Maximum Likelihood-based phylogenetic
analyses of the 16S rRNA sequences. Our study
showed evidence of positive selection of the 16S
rRNA gene during the divergence of different
Staphylococcus species isolates throughout evolution.
These evolutionary changes have led to necessary
modifications in the genetic control of ontogeny,
which may have caused adaptive changes in the 16S
rRNA gene.

ACKNOWLEDGEMENTS

The authors are grateful to Swami Ramanand Teerth
Marathwada University Nanded for providing
financial assistance under Minor Research Project.
We are very much thankful to Principal, Kai. Rasika
Mahavidyalaya, Deoni — (MS) India for providing
Laboratory facilities.

REFERENCE

[1] Mathan Periasamy, Patricia Trueman, Aswin
Adhimani, Gunaseelan Sathaiah, Karthick
Ravichandran, Mayur Kedare and Narayanan
Manoharan (2013). Isolation of Pathogenic Bacteria
from Poultry Wastages at Chennai Suburban, IOSR
Journal of Environmental Science, Toxicology and
Food Technology (IOSR-JESTFT), e-ISSN: 2319-

IJIRT 184327 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1108



© September 2025| IJIRT | Volume 12 Issue 4 | ISSN: 2349-6002

2402, p- ISSN: 2319-2399. Volume 6, Issue 6 (Nov. -
Dec. 2013), PP 50-54.

[2] Mandana Salehizadeh, Mohammad Hossein
Modarressi, Seyed Naser Mousavi and Maryam
Tajabadi Ebrahimi (2020). Evaluation of lactic acid
bacteria isolated from poultry feces as potential
probiotic and its in vitro competitive activity against
Salmonella typhimurium. Veterinary Research Forum.
2020; 11 (1) 67 —75.

[3] Adeoye GO, Sridhar MKC and Mohammed OE
(1994). Poultry waste management for crop
production: Nigerian experience. Waste Management
and Research, 12, 1994, 2165-2172.

[4] James Cappuccino and Natalie Sherman (2010).
Microbiology: A Laboratory Manual (9th Edition) By
James Cappuccino, Natalie Sherman.

[5] Steubing, P. M. (199). Isolation of an unknown
bacterium from soil, 14, 1993, 81-114.

[6] Goldenberger D, Perschil I, Ritzler M and Altwegg
M (1995). A simple "universal" DNA extraction
procedure using SDS and proteinase K is compatible
with direct PCR amplification. PCR Methods Appl.
1995; 4(6):368-70.

[7] Natarajan VP, Zhang X, Morono Y, Inagaki F and
Wang F (2016). A Modified SDS-Based DNA
Extraction Method for High Quality Environmental
DNA from Seafloor Environments. Front Microbiol.
2016; 23(7):986.

[8] Mondeddu Kiran Kumar, Charu Tyagi, Arjun
Sahu, Nalini Desai, Jayanand Manjhi, Kakarla
Chandra Mohan5, Yugandhar P. Reddy, Santosh
Kumar Tiwari, Lomas Kumar Tomar* and Varun
Kumar Sharma (2020). Identification and
Characterization of Staphylococcus equorum 16S
rRNA gene isolated from different Poultry feces
sampels from South Indian Region. Journal of Drug
Delivery & Therapeutics. 2020; 10(5):24-32.

[9] Hofmann J, Renz M, Meyer S, von Haeseler A and
Liebert UG (2003). Phylogenetic analysis of rubella
virus including new genotype I isolates. Virus Res.
2003; 96 (1-2):123-8.

[10] Hsu HW, Su HY, Huang PH, Lee BL and Liu HJ
(2005). Sequence and phylogenetic analysis of P10-
and P17-encoding genes of avian reovirus. Avian Dis.
2005; 49(1):36-42.

[11] Altschul SF, Gish W, Miller W, Myers EW and
Lipman DJ (1990). Basic local alignment search tool.
J Mol Biol. 1990; 215 (3):403-10.

[12] Tamura K, Nei M (1993). Estimation of the
number of nucleotide substitutions in the control
region of mitochondrial DNA in humans and
chimpanzees. Molecular Biology and Evolution. 1993;
10:512-526.

[13] Kumar S., Stecher G., and Tamura K (2016).
MEGA?7: Molecular Evolutionary Genetics Analysis
version 7.0 for bigger datasets. Molecular Biology and
Evolution. 2016; 33:1870-1874.

[14] Bennett SD, Walsh KA and Gould LH (2013).
Foodborne disease outbreaks caused by Bacillus
cereus, Clostridium perfringens, and Staphylococcus
aureus--United States, 1998-2008. Clin Infect Dis.
2013; 57(3):425-33.

[15] Hennekinne JA, De Buyser ML and Dragacci S
(2012). Staphylococcus aureus and its food poisoning
toxins: characterization and outbreak investigation.
FEMS Microbiol Rev. 2012; 36(4):815-36.

[16] Kadariya J, Smith TC and Thapaliya D (2014).
Staphylococcus aureus and staphylococcal food-borne
disease: an ongoing challenge in public health.
Biomed Res Int. 2014; 2014:827965.

[17] Umeda K, Nakamura H, Yamamoto K, Nishina
N, Yasufuku K, Hirai Y, Hirayama T, Goto K, Hase A
and Ogasawara J (2017). Molecular and
epidemiological characterization of staphylococcal
foodborne outbreak of Staphylococcus aureus
harboring seg, sei, sem, sen, seo, and selu genes
without production of classical enterotoxins. Int J
Food Microbiol. 2017; 256:30-35.

[18] Sofos JN (2008). Challenges to meat safety in the
21st century, Meat Science. 2008; 78(2):3—13.

[19] Syne SM, Ramsubhag A and Adesiyun AA
(2013). Microbiological hazard analysis of ready-to-
eat meats processed at a food plant in Trinidad, West
Indies. Infect Ecol Epidemiol. 2013; 19:3.

[20] Chaibenjawong P and Foster SJ(2011).
Desiccation tolerance in Staphylococcus aureus. Arch
Microbiol. 2011; 193(2):125-35.

[21] Guerrant RL, Van Gilder T, Steiner TS, Thielman
NM, Slutsker L, Tauxe RV, Hennessy T, Griffin PM,
DuPont H, Sack RB, Tarr P, Neill M, Nachamkin I,
Reller LB, Osterholm MT, Bennish ML and Pickering
LK (2001). Infectious Diseases Society of America.
Practice guidelines for the management of infectious
diarrhea. Clin Infect Dis. 2001; 32(3):331-51.

IJIRT 184327 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 1109



