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Abstract

In this study Streptomyces were isolated from 50 bacterial isolates taken from 30 soil samples, these
samples were collected from various locations in Iraqg's various regions. The species of Streptomyces
were isolated using starch casein agar and diagnosed microscopically and morphologically by Gram
staining and glass slide. The sequence analysis 16S rRNA is used to report 11 Streptomyces. 10 bands
of DNA gene, a result of specific polymerase chain reaction PCR, are elected from bacterial local
isolates where 1000 base pairs within one volume, The PCR products of DNA samples were chosen
from 11 local isolates based on nitrogenous base sequences. These organisms are revealed as a result of
the study and by using DNA Blast NCBI as fellows; Streptomyces gancidicus, S. werraensis, S.
griseorubens, S. hawaiiensis, S. thermocarboxydus, S. cyaneus, S. misionensis, S. bellus, S. parvulus, S.
labedae,

Keywords: Streptomyces. specific PCR, Sequencing analysis

Glad) B lladd) dllalall G i e Lilaa 41 g Jaall Streptomyces £ (A il pasdudall

2l Jelewl slia (lglE Juad e

oall ¢ Jm sl ¢Jm gl el €yl o slell i 530 Bl cBlaal sl and 20%1

-

AadAll

Blse o Qe Aop due 30 e @33 Streptomyces guis (e LS Aie 50 e Jgeanll ¢ duball oda B &
S Lna dlaudys Lnglghisy LusSus Sle cradiy Ll — BlS JIS) dadialy @l clie . @hadl Jed (e A
W o ais 10 ol & Streptomyces s (e e 11 e caiSl aainnl 16 SIRNA sl Jilss  doalall danyall
O CRES & ¢ A i 528 1000 die g jeal) Lodaall c¥3ed) il ¢ acadiall dubuidl (gpeadsd) Jelill 1n0:€ DNA
Streptomyces gancidicus, S. : il il e mitull culKy DNA Blast NCBI galin aladialy jLaa¥) ad Ll

werraensis, S. griseorubens, S. hawaiiensis, S. thermocarboxydus, S. cyaneus, S. misionensis, S. bellus,
S. parvulus, S. labedae,

Downloaded from https://edusj.mosuljournals.com/

45


https://edusj.mosuljournals.com/
mailto:omarfaisal25@gmail.com
mailto:100@uomousal.edu.iq
http://dx.doi.org/10.33899/edusj.1999.163310
http://creativecommons.org/licenses/by/4.0/

Journal of Education and Science (ISSN 1812-125X), Vol: 30, No: 3, 2021 (45-62)
Special Issue for Proceeding of 3" National (1%t international conference of biology) (ICBSUM 2021) 5, 6 July
College of Education for Pure Science, University of Mosul, Mosul, Irag.

eial Jiai — Gavadiall duluid) el sl -Streptomyces :dualisal) cilals)

Introduction

The species of streptomyces are widely prevalent in soil, It is the largest genus of the
Actinomycetes, Gram-positive bacteria. Their colors mostly are grey but few are red, green, and white,
while the blue is the rarest [1]. The genus Streptomyces is considered from Actinomycetes diameter (0.5-
2) um. It is also grown Aerial mycelium carrying many spores, that are arranged in chains and take
different shapes, from the spiral form, Rectus- flexibilis form, Retinaculum- Apertum form [2] [3].

The Streptomyces genus is the most important species from the group of filaments. The Novel
organisms can produce secondary metabolites (Antibiotics) and (Enzyme) production used to control
many pathogenic bacteria and their inhibitory impact on harmful microbes [4] [5]. The higher rate of GC
is ~70% of the content of Streptomyces spp. To separate Streptomyces from other bacterial such as
Actinobacterial, there are distinguishing features such as 16S rDNA analysis and DNA-DNA
hybridization [5] [6]. Geosmin, a scented substance produced by Streptomyces is responsible for the
distinctive odor of soil.. This research aims to identify and isolate Streptomyces from the soil of northern
Irag (Nineveh, Duhok, Erbil) as well as diagnose them using microscopic and morphological
experiments and a PCR test based on 16S rRNA to establish their genetic sequence. In addition, DNA
Blast NCBI was used.

Materials and procedures
Collecting of Samples

Thirty soil samples were collected from various farm locations in Irag's northern area, ranging in
depth from 5 to 15 cm, and after being collected the samples were treated with calcium carbonate
CaCO03 (1:10) and dried at 40-45 °C for four days. The samples were then placed in polyethylene bags
and tightly sealed before being placed in the refrigerator until needed. (1 gm) was thoroughly mixed in
tubes of 15 ml distilled water, followed by a series of dilutions until the sixth dilution was reached. On it
(which was cooled to 45°C), the culture medium (starch-casein medium) was filtered. and 1ml of the last
dilution was put in a sterile petri dish. This was done three times per sample. Several solitary colonies
were used for re-culture in the same medium for pure culture after the plates were selected with (10-35)
colonies [7] [8] [9].

Characteristics of Streptomyces

According to Bergy's manual of systematic bacteriology, second edition, the Actinobacteria, Part A
[10] . The characteristics of Streptomyces are tasted based on the pattern of formation, Gram stain, and
colony morphology.

Streptomyces detection

Based on the morphology and color of the colonies, the isolates were known As well as grow on
Streptomyces as well as the Tryptone yeast extract glucose Agar, Glycerol Asparagine Agar, and
Nutrient Agar. The aerial and medial twigs, as well as the arrangement of spores, were studied using the
Slide culture technique [11].
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The media
Starch-casein medium

This medium was made by combining: (10 gm) starch, (0.3 gm) casein, (2 gm) KNO3, (2 gm) NaCl,
(0.02 gm) CaCO03, (2 gm) KH2PO4, (0.05 gm) MgS04.7H20, (0.01 gm) FeSO4.7H20, (18 gm) Agar,
in 1 liter of distilled water, at a pH of this medium was used in isolation [12].

Tryptone-yeast extract glucose agar

The agar was made by combining (10 gm) glucose, (3gm) yeast extract, (5 gm) tryptone, (1 gm)
KH2PO4, (1 gm) K2HPO4, (20 gm) agar in 1 liter distilled water with (7.2) pH, and sterilizing it in an
autoclave [13]. This was the medium that was used to make the diagnosis..

Glycerol asparagine agar medium

This medium was prepared by mixing: (1 gm) asparagine, (10 gm) glycerol, (1 gm) KzHPOs, (20 gm)
agar, (1 ml) of trace salt solution, (0.64) gm CuS0O4.5H20, (0.11 gm) FeSO4.7H20, (0.79 gm)
MnCl,.4H20, and (0.15) gm ZnS04.7H20, in (1 liter) of distilled water with 7.4 pH, The autoclave was
used to sterilize items. This medium was used for diagnosis and isolation. [14]

Czapic Dox Agar_Dox agar medium

This medium was made by combining (30) gm sucrose, (3) gm NaNO3, (1) gm K2HPO4, (0.5 gm
MgSO4, (0.5 gm KCI), (0.01) gm FeSO4, (15 gm agar) in 1 liter distilled water with a pH of 7.3, and
sterilizing everything in the autoclave. [15]. This medium was used to isolate and identify the species.

Nutrient agar medium

This medium was made by melting (23 gm) of nutrient agar in (1 liter) of distilled water with a pH of
7.2 and sterilizing everything in the autoclave, as directed by the supplier company (Lab M Neogen
Culture media). This medium was used in the isolation and identification of bacteria..

DNA from Streptomyces purification and acquisition
The DNA from the Streptomyces samples was extracted using Geneaid's kit analysis.
PCR Reactions

The Tri-EDTA (TE buffer) solution was used to fine-tune the DNA concentration in all of the
isolated samples in order to achieve the optimal concentration for PCR reactions, and it worked well (50
nanogram per microliter). The master reaction for each PCR reaction was made by combining the DNA
sample, the gene's specific primer, and the appender pre-mix in a (0.2ml) Eppendorf tube provided by
the British company (bio). Using distilled water, the reaction volume was reduced to 20 microliters, and
the components were then combined in a microfuge for (3-5) seconds. After that, the tubes were put in a
thermal cycler to perform the polymer reactions, which were regulated by special software for each
reaction. After that, the samples were electrophoresed in wells of a 2 percent agarose gel for 60-70
minutes. [3][4][16].

DNA Sequencing analysis
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The most common and important method for detecting single nucleotide polymorphism (SNP)
mutations and variations in DNA samples is DNA sequence analysis. On the other hand, the results of
PCR reactions are used to determine the sequence of the amplified parts of DNA that will be used to find
and study mut. DNA sequencing findings have recently been found to be extremely accurate in
identifying mutations [5].

Furthermore, if the PCR reaction yielded more than one strand, it was purified and the desired
fragment of DNA was extracted by the gel; however, if the reaction yielded just one strand, it was the
main strand, and it was used to evaluate the sequences [17].

Using the method of DNA sequencing to determine the nucleotide sequences of the amplified
section

The results of the PCR reaction for the samples mentioned earlier, as well as the primers, were read
by a Hitachi 3130 Genetic Analyzer device, indicating that the samples used in the study are diagnosis.
The genetic sequence data was linked to the National Center Biotechnology Information NCBI
database., The BLAST software was used to examine the findings.

Results and Discussion

Thirty soil samples were collected from various locations in Irag's northern region, and 50
Streptomyces samples were isolated. The samples were chosen based on the colonies' chalky appearance
in the media and the wet soil (earthy odor) the smell of rain. [18][19]. The addition of CaCQO3 to the soil
at a ratio of 1:10 and a temperature of 40-45 OC has a significant impact drying the soil inhibits the
growth of vegetative bacteria, and adding CaCO3 raises the pH, inhibiting the growth of fungi, enabling
thread-like bacteria (Streptomyces) to thrive in the primary isolation [20][21][22].

Figure 1: Morphology colonies of Streptomyces , which isolated aerial
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ground mycelia

Figure 3:(1) Gram staining of isolated streptomyces under 100x magnification. (2,3,4): Glass slide
technology

Diagnosis

The slide culturing method was used to diagnose Streptomyces samples, which is thought to be one of
the best ways (on a genus level) to expose substrate and aerial hyphae, which are the distinguishing
features that differentiate thread-like bacteria from one another. [8]

Strongly branched, unsegmented, and spore-free hyphae are present in the substrate. The threads of
aerial hyphae are darker, thicker, and less branched than those of substrate hyphae. [3]. The sporophore,
which can be erect (rectus), spiral (spiral), straight with a bent end (retinaculum-a cum), or straight with
waves (rectus) (rectus-flexibilis), surrounds a long chain of spores in aerial hyphae [23]. When the
isolates were cultured on different types of media, they displayed numerous colors, were incapable of
forming melanin and other pigments, and the gray-colored colonies were the most visible (figure 1,2,3).
These findings are close to those of [18].

Genomic DNA polymer reaction

Under the Geneaid procedure, a particular DNA reaction to Purified DNA was obtained from species
collected from local samples.

Forward primer: [AAG CCC TGG AAA CGG GGT]
And the revers: [CGT GTG CAG CCC AAG ACA] [17][22]
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1000 bp
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Fig.:4: The results of the bacterial samples from the region' basic polymers reaction based on primer 16s
rRNA (11) Streptomyces isolates

In (Fig. 4) The samples with a similar length ( 1000 base ) pairs generated from the Streptomyces
reaction DNA-specific polymer show 11 strands of purified DNA. The presence of these strands
demonstrates that these isolates' genomic DNA contains shared sequences of nitrogenous bases that can
join with the primer and continue the reaction, resulting in new DNA strands of the same length. These
findings are similar to those of [23]. As the sequences were obtained from the nitrogenous bases of the
DNA samples as follows:

Sample MU1 (Streptomyces gancidicus)

GCCCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGC
CGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGG
ATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTG
CAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGT
TGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCC
CGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATC
GCAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCACGAGGACCCCCGGTGGCGAACCCG
GATCTCTGGGCCGATACTG

These sequences were entered into a program DNA BLAST to show their types and how close they
are to sequences in the Gene Bank, as the result of the analysis showed a similarity of (99%) between
these sequences and the sequences of bacterial isolates registered in the Gene Bank with the number
(MT588801.1) Fig. (5).
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Streptomyces gancidicus strain Kris2 16S ribosomal RNA gene, partial sequence
Sequence ID: MT588801.1 Length: 1245 Number of Matches: 1

Range 1: 190 to 665 GenBank Graphics

Score Expect Identities Gaps Strand
865 bits(468) 0.0 472/476(99%) 0/476(0%) Plus/Plus

Query 1 CCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTC CCAAGGCGACGACGGGTAGCCGG 69

FELLLLLEEL L e L L L L]
Sbjct 190 CCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGG 249

Query 61 CCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA 128

III||IIIIII||||IIIl|II|IIIIIIl|IIIII||l|ll|l|\l|ll||l|ll|ll
Sbjct 250 CCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA 309

Query 121 GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATG 184

[LLLLLLL] l|ll|II|III'|I|IIII|I|||[|IlIll]l'lIIIIllIIIIllllf
Sbjct 310 GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATG 369

Query 181 ACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCA 248

FLLLELLE L Lt i e el
Sbjct 370 ACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCA 429

Query 241 GAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTG 30@

[ELLELLEELEEE L L L L L L L]
Sbjct 430 GAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTG 489

Query 301 TCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCC 368

LELLEELEEL R et e e e e ettty
Sbjct 490 TCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCC 549

Query 361 GGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCG 428

||I||IIIIIIIl|IlIl||II|IIII||l|IllllIll'lllllllllllllllllll
Sbjct 550 GGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCG 609

Query 421 NAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCANGAGGANCNCCGGTGGCGAA 476

CLLCCLEELE LR e et et Ll
Sbjct 610 GAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAA 665

Figure: (5) Comparison of sequences of the nitrogen base between the local isolate (MU1) and standard
strain (MT588801.1)

Sample MU2 (Streptomyces werraensis)

GGCGCACCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGT
AGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGA
GGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTA
CCTGCAGAAGAAGCGCCGGCTAACTCCCCGCCAGCAGCCGCGGTAATACGTAGGGCGCGA
GCGTTCCCCCGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAA
AGCCCGGCCCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAG
ATCGGAATTCCTGGTGTAGCGGTGAAATGCGCACATATCAGGAGGAACACCGGTGGCGAA
CGCGGATCTCTGGGCCGATACTGACGCTGAGGACCCAAAGCGTGGGGACCGAACAGGATC
ACATCCCCTGCCACCCCCCGCCGCAAACGGCGGGCACTACGTGTGGGCGACCTTCCCCCCC
CCCCCCCGCCCCCGCTACCCCCTTAACCGCCCCCCCTGGGGAGTACCGLCCLCCCAGGC

The result of the program DNA BLAST analysis showed a similarity of (92%) between sequences of
bacterial isolates registered in the Gene Bank with the number (MN179978.1) Fig. (6)

Downloaded from https://edusj.mosuljournals.com/

51


https://edusj.mosuljournals.com/

Journal of Education and Science (ISSN 1812-125X), Vol: 30, No: 3, 2021 (45-62)
Special Issue for Proceeding of 3" National (1%t international conference of biology) (ICBSUM 2021) 5, 6 July
College of Education for Pure Science, University of Mosul, Mosul, Irag.

& Download v GenBank Graphics

Streptomyces werraensis strain S8-TSB-24 16S ribosomal RNA gene, partial sequence
Sequence ID: MN179978.1 Length: 989 Number of Matches: 1

Range 1: 177 to 823 GenBank Graphics

Score Expect Identities Gaps Strand
1007 bits(545) 0.0 598/648(92%) 1/648(0%) Plus/Plus

Query 1 CCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCG 6@

CELLLLEER LR et e e bbb bbbl
Sbjct 177 CCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCG 236

Query 61 GCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC 120

I11Ill|l|IIlIIIlIII[iIIIIII|IIIII|IIIIIIIIIIIiIIllllIIIlIllI
Sbjct 237 GCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGL 296

Query 121 AGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAT 18@

COLLLELER L e e e e bbbt iiinll
Sbjct 297 AGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAT 356

Query 181 GACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGC 249

IilllIIIIIIII]IIIllllIIIIII|I|I]IlIIIIIll[l]IiIIllllIII|II\I
Sbjct 357 GACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGC 416

Query 241 AGAAGAAGCGCCGGCTAACTMNNMGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTT 308

CRLLLLLERLLR ity CLLLLEELL L e et irtll
Sbjct 417 AGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTT 476

woidmees i ittt e
LLLILLITT] | LLLLLL) | L1111LI

Sbjct 477 GTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAG 536

Query 361 CGGNNNTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAG 42@

1] PLLLLELI LR L R il IIIIIIIII'II‘I
Sbjct 537 CGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGT TCGGTAGGGGAGATC 596

Query 421 GGAATTCCTGGTGTAGCGGTGAAATGCGCANATATCAGGAGGAACACCGGTGGCGAANGN 4809

CRLLLORER L e e e e L L L L]
Sbjct 597 GGAATTCCTGGTGTAGCGGT GAAATGLGCAGATATCAGGAGEAACACCERTGELGAAGEE 656

Query 481 GGATCTCTGGGCCGATACTGACGCTGAGGANNNAAAGCGTGGGGANCGAACAGGATNANA 54

COLLLLLERL L il PLLELLRRLREL PRty Il
Sbjct 657 GGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGEATTAGA 716

Query 541 TNCCCTGNNANNNCNCGCCGNAAACGGNGGGCACTAMNGTGTGGGCGACNTTCCNCNNCNN 600

LIl AT 1 e T o 0 0 1 ] 0 oo 1 6 i o
Sbjct 717 TACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCACGTCGT 776

Figure: (6) Comparison of sequences the nitrogen base between the local isolate (MU2) and standard strain

(MN179978.1)
Sample MU3 (Streptomyces griseorubens)

GTGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACG
GGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTA
CGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCG
TGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACG
GTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCG
CGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGT
GAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGG
GGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGG
CGAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAG
GATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCA
CGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCT
AAAACTCAAAGGATTTGACGGGGGCCCGCACAAGCGGCGGAGCATGTGGCTTAATTCGAC
GCAACGCGAAGAACCTTACCACGGCTTGACATACACCGGAAAGAGGCCCCCTTGLCCGLCCG
GCGACCGGCGCCCATCGGTCAGCTCCCGTCGCGAGCCGCTGGGTTAAGTCCGCAACCAGCG
CACCCTTG

The result of the program DNA BLAST analysis showed a similarity of (99%) between sequences of
bacterial isolates registered in the Gene Bank with the number (MT525003.1) Fig. (7)
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Streptomyces griseorubens strain K5 16S ribosomal RNA gene, partial sequence
Sequence ID: MT525003.1 Length: 1286 Number of Matches: 1

Range 1: 164 to 927 GenBank Graphics

Score Expect Identities Gaps Strand
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Query 8 GATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGG 67

LERLLLL Rt e ettt bt iiirinl
Sbjct 164 GATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGG 223

Query 68 TAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG 127

LERLERLEE L e e bbb e iirnl
Sbjct 224 TAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG 283

Query 128 ?GA?(IJ(/?(FC?CI]TCI,?GGTAT?TT?(A(l?AT?G?TG??AGCI(T?AT?(???C?TGTTG??TG 187
COLELEEEL R ettt NENNNNENAN
Sbjct 284 GGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTG 343

e T T T T M T, =
LELELELLLRiLgntll LLLELERRLELLntll 1111
Sbjct 344 AGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGT 403

Query 248 ACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCG 3e7

LELLELLEE L L L L e L L ELriil
Sbjct 404 ACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCG 463

Query 308 AGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTG 367

LLLLLLLRELL R L L LR L il
Sbjct 464 AGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTG 523

Query 368 AAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGG 427

_ LELLLELE LR L L il
Sbjct 524 AAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGG 583

Query 428 GAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGC 487

= LLLLLELLEL LR R L L L L L L T L]
Sbjct 584 GAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGC 643

Query 488 GAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGG 547

_ I[III|IIIII\IIH[IHwH\1|IIIIIIIIII]IIHIIH\]IIJIIIIIIIIII
Sbjct 644 GAAGGCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGG 703

Query 548 ATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCA 607

LLLLEVEL L L L L Ll
Sbjct 704 ATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCGACATTCCA 763

Figure: (7) Comparison of sequences the nitrogen base between the local isolate (MU3) and standard strain

(MT525003.1)

Sample MU4 (Streptomyces hawaiiensis)

GGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAGTGGCTCACCAAGGC
GACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGA
CGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAA
AGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACG
TAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGT
CGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTC
GGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACAC
CGGTGGCGAAGGCGGATCTCTGGGCCGATAC

The result of the program DNA BLAST analysis showed a similarity of (91%) between sequences of
bacterial isolates registered in the Gene Bank with the number (MT36169.1) Fig. (8)

& Download ~ GenBank Graphics

Streptomyces hawaiiensis strain SER1 16S ribosomal RNA gene, partial sequence
Sequence ID: MT361619.1 Length: 835 Number of Matches: 1

Range 1: 139 to 204 GenBank Graphics

Score Expect Identities Gaps Strand

99.0 bits{53) 8e-17 60/66(91%) 0/66(0%) Plus/Plus
Query 1 CCGGNGGHGCA!IGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGNAG!IGGCTCACCAA 69

LULL DL L LR e ittt tiirriiinl
Sbjct 139 CCGGCGGTGCAGEATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAGTGGCTCACCAA 198

Query 61 GGGGAC 66

111l
Sbjct 199 GGCGAC 204

Figure: (8) Comparison of sequences the nitrogen base between the local isolate (MU4) and standard strain

(MT36169.1)
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Sample MUS5 (Streptomyces thermocarboxydus)

CCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGG
CCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATG
ACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAG
AAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGCACGGCGCGAGCGTTGT
CCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCCCGTCGGTTGTGAAAGCCCGG
GGCTTAACCCCGGGTCTGCAGTCGATACGGCCAGGCTAGAGTTCGGTAGGGGAGATCGGAC
TTCCTGGTGTAGCGGCGAAATGCCCCCATATCACGAGGACCCCCCGGTGGCGAAAGCGGAT
CTCTGGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTACATAC
CCCTGGAGCCCCCCCGCCCACGGTGGGCCCTACGT

The result of the program DNA BLAST analysis showed a similarity of (96%) between sequences of
bacterial isolates registered in the Gene Bank with the number (KU158245.1) Fig. (9)

& Download v GenBank Graphics

Streptomyces thermocarboxydus strain BPSEACS5 16S ribosomal RNA gene, partial sequence
Sequence ID: KU158245.1 Length: 855 Number of Matches: 1

Range 1: 160 to 738 GenBank Graphics

Score Expect Identities Gaps Strand
931 bits{504) 0.0 557/582(96%) 5/582(0%) Plus/Plus

Query 1 CCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCG 69

CELLELLEELEE T EL L e et e er i C el
Sbjct 160 CCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCG 219

Query 61 GCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC 128

CCLLCLT DL L L LR L E L LR E LT
Sbjct 220 GCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC 279

Query 121 AGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAT 188

PELLELCEELE Rt e e e e eyl
Sbjct 280 AGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGAT 339

Query 181 GACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGC 2480

COLLCLLELEL L e LR L L L L LT LLE L)L
Sbjct 348 GACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGC 399

Query 241 AGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGCACGGCGCGAGCGTT 308

PECLELCEELERLERE e et e e e Ll
Sbjct 400 AGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTT 459

Query 361 TCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCCCGTCGGTTGTGAAAGCC 360

IIIIIIIIIII'H'II LICLLLLLLLLLELLL L] Il'Illlllllllllll
Sbjct 468 GTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCC 519

Query 361 CGGGGCTTAACCCCGGGTCTGCAGTCGATACGGCCAGGCTAGAGTTCGGTAGGGGAGATC 420

PECLELCEEL et et et et LR e eyl
Sbjct 520 CGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGT TCGGTAGGGGAGATC 579

Query 421 GGACTTCCTGGTGTAGCGGCGAAATGCCCCCATATCACGAGGACCCCCCGGTGGCGAAAG 480

LEE LRLLELERLELE Ll Bl L LRELEE TELEL L LELLELLLLEL
Sbjct 580 GGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACA-CCGGTGGCGAAGG 638

Query 481 CGGATCTCTGGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA 540

|1|||I|[ CELELREEEE e bbbt
Sbjct 639 CGGATCTCT-GGGLCOATACTGACGCTGAGGAGCEARAGLGTGGEGAGCGAACAGGATTA 697

Query 541 CATACCCCTGG AGccccc-cc cGCCCACGGTGGGCCCTACGT 588

LULCEE LLE A LT LT LLLLLLLEL L1
Sbjct 698 GATACCC-TGGTAGTCCACGCCGTAAACGGTGGGCACTACGT 738

Figure: (9) Comparison of sequences the nitrogen base between the local isolate (MU5) and standard strain

(KU158245.1)
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Sample MUG (Streptomyces cyaneus)

CCTCCTTCGGGAGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGCA
CTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGATCATCTTGGGCATCCTT
GGTGATCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGT
AATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGA
CTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGA
AAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAG
CAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGC
AGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTA
GGCGGCTTGTCGCGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACG
GGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGA
TATCACGAGGAACACCGGTGGCGAAAGCGGATCTCTGGGCCGATACTGACGCTGAGGAGC
GAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGGC
ACTAGGTGTGGGCGACATTCCACGTCGTCCGTGCCGCAGCTAACGCATTAAGTGCCCCGCC
TGGGGGAGTACGGCCGCAAGGCTAAAACTCAAA

The result of the program DNA BLAST analysis showed a similarity of (99%) between sequences of
bacterial isolates registered in the Gene Bank with the number (KM215731.1) Fig. (10)

& Download v GenBank Graphics

Streptomyces cyaneus strain ITD-19 16S ribosomal RNA gene, partial sequence
Sequence ID: KM215731.1 Length: 962 Number of Matches: 1

Range 1: 20 to 836 GenBank Graphics

Score Expect Identities Gaps Strand
1498 bits(811) 0.0 816/818(99%) 1/818(0%) Plus/Plus

Query 1 CCTCCTTCGGGAGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGC 69

LELLI LR L LR L L L LR L L L]
Sbjct 28  CCTCCTTCGGGAGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGC 79

Query 61 ACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGATCATCTTGGGCATCC 12@

CELLEELEEELE R Lt et Lt
Sbjct 80  ACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGATCATCTTGGGCATCC 139

Query 121 TTGGTGATCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGA 18@

IllIIIII LECLLLL DL L L LR LR EE L e Ll
Sbjct 140 TTGGTGATCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGA 199

Query 181 TAATGGCTCACCAAGGCG CGACGGGTAGCCGGCCTGA GAGGGCGACCGGCCA(AC 240

IIIIIIII'IIIII CLLLLELLRLLEEL Lt lIlIIlIIIl'II'I
Sbjct 208 GGTAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTG 259

Query 241 GACTGA\:ACACGGCCCAGACTC CTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG 300

CELLLLLEELL L L L L L L R L] lIIII]III[lIIII
Sbjct 260 GG ACTGAGACACEGLCLAGALTLCTACGCRACGLAGCAGTGEGEAATATTRCACAATG 319

Query 301 CGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTT 360@

COLELELLELLE L e e e e bbb bt fptl
Sbjct 320 CGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTT 379

Query 361 TCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGC 420

LECLELLEREEE LR L P L L L L L L]
Sbjct 380 TCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGC 439

Query 421 CAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGC 438@

COLLEELLELE et bbbt et
Sbjct 440 CAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGC 499

Query 481 TCGTAGGCGGCTTGTCGCGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTC 549

LOLLLLLEELE L R L L L] IIII]IIIIIIIII
Sbjct 50 TC GTAGGLGECTTGTCRCETLGRTTGTGAMAGCLORGRGLTTAACCLLGGRTCTRCAGTE 559

Query 541 GATACGGGCAGGCTA GAGTTCCGT GGGGAGATCGGAATTCCTGGTGTAGCGGTGAAAT 600

COLEEELEELLE L e e et bbbt it
Sbjct 560 GATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATG 619

Figure: (10) Comparison of sequences the nitrogen base between the local isolate (MU6) and standard

strain (KM215731.1)
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Sample MUY (Streptomyces misionensis)

AGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCC
GGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGA
TGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGC
AGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTT
GTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAGCCC
GGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATCG
GAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGCG
GATCTCTGGGCCGATACTGACGCTGAGGAGCGAAACCCTGGGGAGCGAACAGGATTACAT
ACCCTGGTACTCCACGCCGTACACGGTGGGCACTAGGTGTGGGCAACATTCCACGTTGTCC
GTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTCACACTCC
AAGGACTCGACCGGGGCCCCCACAAGCGGCGGACCATGCGGCTTACTCCCACCCCCCGCCA
AAAC

The result of the program DNA BLAST analysis showed a similarity of (97%) between sequences of
bacterial isolates registered in the Gene Bank with the number (MT515826.1 ) Fig. (11)

& Download v GenBank Graphics

Streptomyces misionensis strain SA20 16S ribosomal RNA gene, partial sequence
Sequence ID: MT515826.1 Length: 1438 Number of Matches: 1

Range 1: 194 to 903 GenBank Graphics

Score Expect Identities Gaps Strand
1242 bits(672) 0.0 691/710(97%) 0/710(0%) Plus/Plus

Query 1 AGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGC 69

PLCLLRLEE LR LR LR LR L L L L LT LT
Sbjct 194 AGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGC 253

Query 61 CGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG 120

CELLEELEEE LR et e e iiritd
Sbjct 254 CGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG 313

Query 121 GCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGG 180
LELLLLILI |||I|lIl|I|l|l||||III(lllIIIII'|||IIIIII|II|l|l||II

Sbjct 314 GCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGG 373

Query 181 ATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCT 240

FLLLLLLEET L i et e el
Sbjct 374 ATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCT 433

Query 241 AGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAG G 300

[VIII||||IIII|[II||IlIl|l|||IIl[|||lII|lII|I|lII|||I [LLLL
Sbjct 434 GCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCG 493

Query 381 TTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAG 360

I[III|l||II|II|I||II||||IIII||IIIII[[II||I|II||IIII|I]I1I||I
Sbjct 494 TTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAG 553

Query 361 CCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGA 420

PELLLLLEL L L L L L L L L L VL LT
Sbjct 554 CCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGA 613

Query 421 TCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAG 480

CELLLELEET R et e L et
Sbjct 614 TCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAG 673

Query 481 GCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAANNNTGGGGAGCGAACAGGATTA 548

LELELLELL LR L e el FLLLELL L]
Sbjct 674 GCGGATCTCTGGGCCGATACTGACGCTGAGGAGCGAAAGCGTGGGGAGCGAACAGGATTA 733

Query 541 NATACMCTGGTANTCCACGCCGTANACGGTGGGCACTAGGTGTGGGCAACATTCCACGTT 600

POLL LEEEEE PERRer et Lt e el
Sbjct 734 GATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCAACATTCCACGTT 793

Figure: (11) Comparion of sequences the nitrogen base between the local isolate (MU7) and standard strain
(MT515826.1
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Sample MUS8 ( Streptomyces bellus )

AGTTTGATCATGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGAT
GAACCACTTCGGTGGGGATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTGC
ACTCTGGGACAAGCCCTGGAAACGGGGTCTAATACCGGATACTGACCCGCTTGGGCATCCA
AGCGGTTCGAAAGCTCCGGCGGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGG
TAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGEG
ACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCG
AAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCA
GCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGT
AGGCGGCTTGTCACGTCGGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATAC
GGGCAGGCTAGAGTTCGGTAGGGGAGATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAG
ATATCAGGAGGAACACCGGTGGCGAAAGCGGATCTCTGGGCCGATACTGACGCTGAGGAG
CGAAAGCGTGGGGAGCGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGGG
CACTAGGTGTGGGCGACATTC

The result of the program DNA BLAST analysis showed a similarity of (99%) between sequences of
bacterial isolates registered in the Gene Bank with the number (MT355856.1) Fig. (12)

< Download -~ GenBank Graphics

Streptomyces bellus strain SA312 16S ribosomal RNA gene, partial sequence
Sequence ID: MT355856.1 Length: 1401 Number of Matches: 1

Range 1: 169 to 818 GenBank Graphics

Score Expect Identities Gaps Strand
1175 bits(636) 0.0 643/650(S9%) 0/650(0%) Plus/Plus
Query 1 GAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGC TCACCAAGGCGACGACGGGTAG 60

PILEEV LR LR PR L LR e L b i b el
Sbjct 162 GAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAG 228

Query 61 CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA i2e

LELLER R LR LR B eie et iiitilind
Sbjct 229 CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA 288

e T T T T I T L I TN T Iy o=
| l | | 1111 | | el | | |
Sbjct 289 GGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGG 348

Query 181 GATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACC 240

NSNS NN NSNS SN NN AN NN
Sbjict 349 GATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACC 408

Query 241 TGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGC 3006

LECLELL R LR LR B L L P LR LR R L il
Sbjct 499 TGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGC 468

Query 3e1 GTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAA 360

AN RAN NN Y|
Sbjct 469 GTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAA 528

ey I T T I T T T Ty =
| | | | | | 11 | | 1 | | 11

Sbijct 529 GCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAG 588

Query 421 ATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAA 480
111

SNSRI NN UNN NN S R NN ENE Y
Sbjct 589 ATCGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAA 648

Query 481 GGCGGATCTCTGGGCCGATACTGACGC TGAGGAGCGAAANNNTGGGGAGCGAACAGGATT 540

LIDLIL PR e e i iiinnl LLLELLLRLEELitrlnl
Sbjct 649 GGCGGATCTCTGGGCCGATACTGACGC TGAGGAGCGAAAGCGTGGGGAGCGAACAGGATT 7e8

Query 541 ANATACNCTGGTANTCCACGCCGTANACGGTGGGCACTAGGTGTGGGCAACATTCCACGT 590

1 ) o . Rl 1 ) 1 i 01 O B 0L 10 1 L A 0
Sbjct 709 AGATACCCTGGTAGTCCACGCCGTAAACGGTGGGCACTAGGTGTGGGCAACATTCCACGT 768

Figure: (12) Comparison of sequences the nitrogen base between the local isolate (MU8) and standard

strain (MT515826.1)
Sample MU9 (Streptomyces parvulus)

GCGCCCCCCGCCTATCCCCTTGTTGGTGAGGCAATGGCTCACCAAGGCGACGACGGGTAGC
CGGCCTGAGAGGGCGACCGGCCACCCTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGG

Downloaded from https://edusj.mosuljournals.com/

57


https://edusj.mosuljournals.com/

Journal of Education and Science (ISSN 1812-125X), Vol: 30, No: 3, 2021 (45-62)
Special Issue for Proceeding of 3" National (1%t international conference of biology) (ICBSUM 2021) 5, 6 July
College of Education for Pure Science, University of Mosul, Mosul, Irag.

ATGACGGCCTTCGGGTTGTAAACCTCTTTCCCCACGGAAGAAGCGAAAGTGACGGCACCTG
CAGAAGAAGCGCCCCCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGT
TGCCCCCAATTATTGGGCGTAAAGAGCTCCTAGGCGGCTTGTCCCGTCGGCTGTGAAAGCC
CGGCGCTTACCCCCCCLCCLLeeeceeceecrAceececececece

The result of the program DNA BLAST analysis showed a similarity of (93%) between sequences
of bacterial isolates registered in the Gene Bank with the number (JX860396.1) Fig. (13)

& Download v GenBank Graphics

Streptomyces parvulus strain FMA_331 16S ribosomal RNA gene, partial sequence
Sequence ID: JX860396.1 Length:1362 Number of Matches: 1

Range 1: 161 to 529 GenBank Graphics

Score Expect Identities Gaps Strand
593 bits(321) 2e-165 345/369(93%@) 0/365(0%) Plus/Plus

Query 18  GCCTATCNNCTTGTTGGTGAGGNAATGGNTCACCAAGGCGACGACGGGTAGCCGGNCTGA 69

LELCEEL TR LU CELEEELLELEL LT L] L]
Sbjct 161 GCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGA 220

Query 70 GAGGGCGACCGGCCACHCTGGGACTGACAC CGGCCCAGACTCCTACGGGAGGCAGCAGT 129

LECLEELLELLCEERL TRLEELLE L LR L ERE L L EELL
Sbjct 221 GAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT 288

Query 13@ GGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGC 189

CELECETEELLEL LRt E LR L] ]
Sbjct 281 GGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGC 348

Query 190 CTTCGGGTTGTAAACCTCTTTCNNNANGGAAGAAGCGAAAGTGACGGNACCTGCAGAAGA 249

COLLLELLEE LR el L LR LR LEL LELLLLEL ]
Sbjct 341 CTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGA 408

Query 25@ AGCGNCHNNCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGTTGNNCNN 309

LEUL L LLEEEEEE T LR LR EL L]
Sbjct 401 AGCGCCGGCTAACTACGTGCCACCAGCCGCCGTAATACGTAGGGCGCCACCGTTGTCCGG 460

Query 310 AATTATTGGGCGTAAAGAGCTCNTAGGCGG(TTGTCIJCGTCGGHTGTGAAAGCCCGGHGH 369

CELLCEDLELPLCEELCERL LD DELELLEELEEE D FELLEE LERELEL LD
Sbjct 461 AATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAGCCCGGGGC 528

Query 37@ TTANCCCCC 378

11 11111
Sbjct 521 TTAACCCCC 529

Figure: (13) Comparison of sequences the nitrogen base between the local isolate (MU9) and standard

strain (JX860396.1)
Sample MU10 (Streptomyces labedae)

GAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGC
CGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGG
ATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGTGACGGTACCTG
CAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGCGT
TGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAAGCC
CGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAGATC
GGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGGAGGAACACCGGTGGCGAAGGC
GGATCTCTGGGCCGATACTGACGCTGACGAGCGAAAGCGTGGGGAGCGAACAGGATTAGA
TACCCTGGTAGTCCACGCCGCAAACGGTGGGCACTCCCGTGGGCGACCCCCeeeaGTeGeeC
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CGTGCCGCAGCTAACGCATTAAGTGCCCCGCCTGGGGAGTACGGCCGCAAGGCTAAAACTC
ACAGGAATTGACGGGGGCCCCGCCCCACCCGCCGGACCCTGTGGCTTATTCACGCACACTC
CGCT

The result of the program DNA BLAST analysis showed a similarity of (96%) between sequences of
bacterial isolates registered in the Gene Bank with the number (JQ647891.1) Fig. (14)

& Download v GenBank Graphics

Streptomyces labedae strain SCSAAB0030 16S ribosomal RNA gene, partial sequence
Sequence ID: JQ647891.1 Length: 936 Number of Matches: 1

Range 1: 186 to 905 GenBank Graphics

Score Expect Identities Gaps Strand
1223 bits(662) 0.0 696/723(96%) 4/723(0%) PIUS/PIUS
Query 1 GA GCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTA 60

PELLLLL LR e e il
Sbjct 186 GAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAG 245

Query 61 CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGA CACGGCC(AGACTCCTA(GGGL\ 129

PELLLLL L LR L EEE R L L LR P L el _
Sbjct 246 CCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA 385

Query 121 GGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGG 18@

PELLLLLLE LRt Ll
Sbjct 306 GGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGG 365

Query 181 ATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCA GGMGAAG‘GAAAGTGACGGTAC 240

PILLELLLL L e e L e e e L iilnnl _
Sbjct 366 CATGACGECCTTCORETTRTARACCTCTTTCACLAGGRAACAAGLGARAGTCACGGTACE 425

Query 241 TGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAG"CGCGGTAATACGTAGGGCGCGAGC 300

PULLERLL LR e e bbbyl
Sbjct 426 TGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGCGCGAGE 485

Query 381 GTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAA 36@

lIIIlIIIlIIlIIlIllIIIIlIIIlI]I|IIlIIIIl|IIIII\|III1I|IIIIIl
Sbjct 486 GTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTCGGTTGTGAAA 545

Query 361 GCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGA! 420

11IIlIII’II'|I|IlllI|Il[|Il|IIIII|II'IllIIIIIIIIIIIIIII‘III
Sbjct 546 GCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAGAGTTCGGTAGGGGAG 605

Query 421 ATCGGAATTCCTGGTGTI\GCGGTGAAATGCGCAGATATCAGGAGGAACA(CGGTGGCGAA 48@

[LLLLLLLL II'IIII]I]III]WIIIIIIIIIIIIIIllIIIIIIIIlIIIIIIIH
Sbjct 606 ATCGGAATTCCTGOTETAGCGETGAAATGLECAGATATCACGAGEAACALCERTEELE 665

Query 4381 GCGGATCTCTGGGC(G TACTGACGCTGANGAGCGAAAGCGTGGGGAGCGAACAGGATT 548

LLLLLL LR e e e LR e eeeirnl
Sbjct 666 GGCGGATCTCTGGGCCGATACTGACGC TGAGGAGCGAAAGCGTGGGGAGCGAACAGGATT 725

Query 541 AGATACCCTGGTAGTCCACGCCGHAAACGGTGGGCACTNIJN GTCGCCGACHNHCHNCGT 599

IELLLLLL LRl Tl 1111
Sbjct 726 AGATACCCTGGTAGT cCAcGcCGTAAACGGTGGGCACTAGGTGTGGGCGA(ATTCCACGT 785

Figure: (14) Comparison of sequences the nitrogen base between the local isolate (MU10) and standard

strain (JQ647891.1)
Sample MU11 (Streptomyces variabilis)

GGCGCACGACGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCCCCAAGGCGAC
GACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACT
CCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGC
CGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAGT
GACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG
GGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTCGG
TTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTACCAGTTCGG
TAGGGGAGATCGGAATTCCTGGTGTACCGGTGAAATGCGCAGATATCCCGAGGAACACCC
GGTGGCGAAGGCGGATCTCTGGGCCCGATACTGACGCTGAGGACCGAAAGCGTGGGGAGC
C

The result of the program DNA BLAST analysis showed a similarity of (97%) between sequences of
bacterial isolates registered in the Gene Bank with the number (EU841660.1) Fig. (15)
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& Download v GenBank Graphics

Streptomyces variabilis strain HBUM174064 16S ribosomal RNA gene, partial sequence
Sequence ID: EU841660.1 Length: 1447 Number of Matches: 1

Range 1: 169 to 709 GenBank

aaaaa Expect Gaps Strand
526 bits(501) 0.0 3(97%) 2/543(0%) Plus/Plus
Query 1 GGNGCANGANGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTNNNCAAGGCGA 60

LU L L DL LR LR L] LLLLLLEL
Sbjct 169 GGTGCAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCGA 228

Query 61 CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGAC 120

ILLLLLLLE L e L L L L LR L L LT
Sbjct 229 CGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGAC 288

e T T T D T T L T T 2
Sbict 289 TCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACG 348

Query 181 CCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAG 240

LLLLELLEE L LR LR L LR L L e iirll
Sbjct 349 CCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGCGAAAG 408

ey s s T, =
Sbjct 489 TGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTA 468

Query 301 GGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCGCGTC 360

G
PULLLLLEE L L L L L L L L L L]
Sbjct 469 GGGCGCGAGCGTTGTCCGGAATTATTGGGCGTAAAGAGCTCGTAGGCGGCTTGTCACGTC 528

Query 361 GGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGNAGGNTANNAGTT 428

PLLLLLEER L et L 1 Ll
Sbjct 529 GGTTGTGAAAGCCCGGGGCTTAACCCCGGGTCTGCAGTCGATACGGGCAGGCTAG-AGTT 587

Query 421 CGGTAGGGGAGATCGGAATTCCTGGTGTANNGGTGAAATGCGCAGATATCNNGAGGAACA 488

LULLLELEE L i eeil LLEL i ity 1iiiLnl
Sbjct 588 CGGTAGGGGAGA CGGAATTCCTGGTGTAGCGGTGAAATGCGCAGATATCAGCAGGAACA 647

Query 481 CCCGGTGGCGAAGGNGGATCTCTGGGCCCGATACTGACGCTGAGGANNGAAAGCGTGGGG 54€

PLLLLLEER Ll LERR LR r iy Lt il
Sbjct 648 CCCGGTGGCGAAGGCGGATCTCTGGG-CCGATACTGACGCTGAGGAGCGARAGCGTGGGE 706

Query 541 ?G? 543
Sbjct 787 AGC 709

Figure: (15) Comparison of sequences the nitrogen base between the local isolate (MU11) and standard

strain (EU841660.1)

The partial 16S rRNA sequences deposited in GenBank were analyzed using DNA Blast (Figure
5,6,7,8,9,10,11,12,13,14,15). It was discovered in that all isolates belong to a Streptomyces species with
(77-99%) resemblance to the 16S rRNA series of closely related species. 16S rRNA, bacterial genetic
maker often In chromosomal DNA, there is a multigene family or operons. The role of this gene has
changed dramatically over time, and its size is now large enough for informatics purposes. [24].
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