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ABSTRACT

Streptomyces spp. is one of Actinomycete that produce variety of secondary metabolite
(antibacterial, antifungal and anticancer product). Bacteria that used in this study was
isolated from oily soil in Baghdad /Irag. The morphological characters was gram positive,
branching, spore former. The goal of this research was to find genetic polymorphisms of one
bacterial isolate (assigned S1) and to assess the accurate phylogenetic distribution of this
isolated based on ribosomal sequences. In this work one genomic region was amplified that
covered a portion of the 16S rRNA sequences. According to the identified results, the
currently investigated sample was positioned within the major phylogenetic clade of the
Streptomyces albidoflavus sequences in the generated comprehensive tree. In conclusion, the
present tree provided an inclusive tool for the confirmed identity of the sample under
investigation As a result, the PCR-sequencing approach was used in the studied sample has
presented a confirmed identity of this sample and showed the pattern of its phylogenetic
distribution. This sort of observed diversity may suggest the possibility to utilize the current
16S rRNA sequences in the accurate detection and discrimination for the Streptomyces
albidoflavus sequences.
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INTRODUCTION

Streptomyces Spp. bacteria are gram-positive
filamentous isolated from the soil that have
ability to produce a remarkable number of
secondary metabolites (9) (1) and are
characterized by a complex cycle of
morphological distinctive treatment (4)(10).
During the last few years, the Streptomyces
genus and many other members of their DNA
have been identified as high guanine and
cytosine content (11) (8). Bacteria in the order
Actinomycetales are common inhabitants of
the soil with a unique ability to make
antibiotics that are clinically useful (23),(20)
(3). The initial observation of morphology was
given to these organisms.
InitiallyActinomycetes were once thought to
be a cross between bacteria and fungi, but they
are now considered prokaryotic organisms.
Most Actinomycets population is one of the
most important soil groups and are free living
bacteria which are saprophytic in soil, water
and colonized plants and are widespread in
nature (12),(19).

MATERIAL AND METHODS

Soil collection: Soil samples were collected
from contaminated soil with open borers (a
depth of 100 cm and a diameter of 2,5 cm) at a
depth of 60 cm, after which dried with air,
thoroughly mixed with CaCO3 (10 percent
w/w). Ten grams of sample of soil were mixed
in a conical flask of 250 ml and one with 100
ml of sterilized distilled water (10"), agitated
10 min. By transferring 10 ml of aliquots to 4
flasks containing 90 ml of sterile distilled
water (25). the last diluted (10°) was
incubated with basal salt agar at 30°C for 10
days (13).

1. Gram staining method:

The stain has been prepared as per (15).

2. Hydrophobicity test

The differentiation in a complex media,
consistent with the hydrophobicity of
previously reported streptomycetes spores (5),
was found to result in significant changes to
the hydrophobicity of this organism (22),(18).

4. Extraction of Genomic DNA

The isolated samples’ genomic DNA was
extracted using the Genaid Kit according to
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the manufacturer's instructions. (Geneaid
Biotech, Taiwan). A nanodrop was used to
determine the concentration and purity of
DNA. (BioDrop uLITE, BioDrop Co.,UK)(2).
5. PCR: PCR, or polymerase chain reaction, is
a effective techniques for identifying various
genes depending on their target sequences(16).
For amplification, one PCR fragment was
chosen., which respectively covered the 16S
rRNA sequences, was amplified in this study
(Tab.1). The forward sequence of the primer
was 5- GATTAGTGGCGAACGGGTGA-3,
and the reverse sequence of the primer was 5-
CCTACGAGCTCTTTACGCCC-3. Bioneer
was the source for the lyophilized primers.
(Bioneer, Daejeon, South Korea).

RESULTS AND DISCUTION

Isolation of S1 bacterial isolate

This Bacteria (S1) has been isolated from soil
and have the code S1 isolate. Which was
purification on  basal salt agar.The
observations showed that the strain of Iraq
Streptomyces isolate was gram positively and
rod-shaped. The microscopically
characteristics were observed under 10x and
oil-immersion (1000x) (Fig.1). The
grammatical response of bacteria is an
empirical examination, based on the marked
differences in the structural ultra and chemical
composition of the two primary forms in the
form of prokaryotic cells. These two cell types
are characterized by the existence or lack of an
external lipid mucosal which, in the bacterial
cells, is more reliable and fundamental (6).
Both Gram-positive bacteria are limited by
only one lipid membrane cell, and typically
contain a large layer of peptidoglycan (20-80
nm) to maintain the gram-stain (6).The
Hydrophobic nature of Iraq Streptomyces
isolate was given the positive result. This
result due to the Iraq streptomyces Spp. which
had the hydrophobic phenomena (Figurel).
The hydrophobicity of this organization
changes dramatically when it is differentiated
from starch casein agar, in line with the
previously stated hydrophobic existence of
streptomycetes spores (5,17).
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Figurel. The microscopically characteristics of Iraqi Streptomyces isolate were observed with
Grams stain under 10x (A)and oil-immersion (1000x)(B) The Hydrophobic nature of Iragi
Streptomyces isolate on the Starch casein agar

Molecular characteristic

One sample was included in this locus, which
revealed the exact lengths of the ribosomal
segment. By using NCBI blastn to check the
identity of the amplified products, the
sequencing reactions revealed the amplified
products' proven identification. The NCBI
BLASTNn engine showed a high sequence
similarity between the samples that were
sequenced and Streptomyces albidoflavus
sequences (24). The NCBI BLASTn engine

these predicted targets, which encompassed
the requested regions of the rRNA gene
sequences. The investigated sample showed a
close homology with the GenBank accession
number MT515831.1 that belonged to a
Chinese strain of Streptomyces albidoflavus
sequences. The exact locations and other
features of the obtained PCR fragment were
identified by comparing the observed DNA
sequences of the currently analyzed sample
with the retrieved DNA sequences as haven in.

found roughly 99% percent homology with (Fig.2)(24).
Streptomyces albidoflavus strain SA24 16S ribosomal RNA gene, partial sequence

GenBank, MT515831.1
GanBank FASTA
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Figure 2 The exact position of the retrieved amplified fragments covered a portion of the 168

471 bp PCR amplicon length

rRNA gene within the genomice sequences ol Streptomyces albidoflavus. The blue arrow refers
to the starting point of this amplicon while the red arrow refers to its endpoint.

Table 1. The positions and the amplified fragments length that were used to amplify a portion

of the 16S rRNA gene within the bacterial genomic DNA sequences of Streptomyces
albidoflavus.

Organism Reference locus sequences (5’ - 3') length
Streptomyces | *GATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGCACTCTGGGACAAGCC | 471
albidoflavus CTGGAAACGGGGTCTAATACCGGATATGACCGTCTGCCGCATGGTGGATGGTGTAAAGCTC | bp

CGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAGTGGCTCACCAAGG
CGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCG

ACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAA
AGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT

AGGGCGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGG**
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* refersto the sequences of the forward primer placed inthe forward direction
** refersto the sequences of the reverse primer placed in the reverse complement direction
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Flgure 3. Nucleic acid sequence alignment of the studied sample with the most relevant
deposited genomic sequences of Streptomyces albidoflavusThe symbols "'ref'* and 'S No.#""
refer to NCBI reference sequences and sample numbers, respectively.
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Figure 4. The chromatogram of the investigated bacterial sample of Streptomyces albidoflavus.
The letter “S” refers to the code of the investigated samples in this study. the symbol “>”
refers to substitution mutation.

The features of these sequences were
highlighted inside the amplified sequences
after situating the amplified segments within
the rRNA sequences. (Tab.1). The recovered
ribosomal sample sequences were compared to
their matching reference sequences (Fig.3).
These sequences were generated by aligning
our research sample with the most closely
related sequences in the NCBI database.
(GenBank acc. no. MT515831.1). Three
nucleic acid variations were observed in the
currently investigated sample compared with
the reference sequences. These observed
variations were attributed to four nucleic acid
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substitutions (C>G 37, C>A 81, C>G 248, and
C>T 301) (Figure. 4.(7). However, the
analyzed sample's sequencing chromatograms,
as well as its extensive annotations, were
validated and documented, and the sequences'
chromatograms were displayed in order of
their positions in the PCR amplicons. The
presence of these variants was confirmed in
the original chromatogram. These detected
nucleic acid substitutions were not found in
the reference sequences of the Streptomyces
albidoflavus genomic sequences (24). Based
on the investigated 16S ribosomal nucleic acid
sequences in the analyzed bacterial sample, a



Iraqgi Journal of Agricultural Sciences —2023:54(5):1298- 1304

Al zaidy & et al.

thorough phylogenetic tree was produced. This
phylogenetic tree includes the currently
analyzed sample (S1) aligned with its highly
related sequences in a neighbour-joining
method, along with the other deposited DNA
sequences. The total number of aligned nucleic
acid sequences in the currently created tree
was 100. The presence of only four species

within  the genus Streptomyces, which
represents the tree's sole integrated nucleic
acid sequences, was found in this

comprehensive tree (14). These sequences
were Streptomyces albidoflavus, Streptomyces
violascens, Streptomyces turgidiscabies, and
Streptomyces misionensis. Based on the
analyzed genetic sequences, our 16S rRNA
sequences were clustered into four major
phylogenetic clades, which entailed a
particular range of diversity of these bacterial
sequences in terms of our analyzed rRNA
sequences (Fig. 5) (21). One of these major
clades was only represented by the
Streptomyces albidoflavus clade, in which the
currently  investigated S1 sample was
incorporated. However, this sample was
positioned in the vicinity of the GenBank
accession number MT515831.1, which was
belonged to a Chinese strain of the
Streptomyces albidoflavus. Furthermore, our
sample was also suited in the vicinity to the
GenBank acc. no. of MT515828.1,
MT279915.1, .1, and MT131284.1 which were
also belonged to other Chinese strains of the
same organism. In a slight tilt to both
mentioned strains, our sample was also
positioned beside the GenBank acc. no. of
CP040466.1 and CP040466.1, which were
deposited from two Uruguayan strains of the
same organism. Furthermore, the same data
were also applicable to the other incorporated
strains in the same clade (21). This sort of
positioning referred to the presence of clear
Asian — South American sources of our
investigated sample. However, the currently
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observed variations (C>G 37, C>A 81, C>G
248, and C>T 301) were only a slight
deviation within the main Streptomyces
albidoflavus clade. Apart from this clade, three
species of the same genus were also
incorporated, namely Streptomyces violascens,
Streptomyces turgidiscabies, and Streptomyces
misionensis. It was found that the
Streptomyces violascens clade resided in the
vicinity of the Streptomyces albidoflavus
clade. This observation showed the presence
of a close phylogenetic association between
both incorporated species. However, both
Streptomyces turgidiscabies and Streptomyces
misionensis clades were positioned in
noticeable distant phylogenetic positions away
from the Streptomyces albidoflavus clade.
These large distances indicated the presence of
distinct phylogenetic differences between the
ribosomal  sequences of  Streptomyces
albidoflavus ~ species and  Streptomyces
turgidiscabies, and Streptomyces misionensis.
These data indicated an obvious tendency of
Streptomyces albidoflavus sequences to be
incorporated away from these two species
(14). From the above-stated data, it is
consequent to consider two (Asian — South
American) potential ancestries of the currently
investigated sample. Thus, these suggested
nationalities were revealed from the
investigated 16S rRNA sequences of
Streptomyces albidoflavus. These sorts of S1
genetic distribution referred to the sensitivity
of the utilized rRNA ribosomal amplicons in
the accurate discrimination among the
investigated bacterial sample of Streptomyces
sequences. As a result, the unique contribution
of the constructed phylogenetic tree in the
detection of the recently studied samples could
not be ruled out. Accordingly, this notion
provides a further indication of this analyzed
Streptomyces albidoflavus isolate and reveals
accurate genotyping phylogenetic distributions
alongside highly relative sequences (21).
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Fig. 5. The comprehensive phylogenetic tree of the 16S rRNA sequences within the genomic sequences
of Streptomyces albidoflavus species. The variable colors reflect to how the investigated variations are
grouped within their Genbank sequences. The number *0.01" in the upper left corner of the tree
denotes the degree of scale range among the creatures classified by the comprehensive tree. The
phylogenetic distances between the researched bacterial organisms are represented by the numbers in
the treeThe letter “S” refers to the code of the investigated samples in this study
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