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Abstract

The current study included 25 samples of the soils surrounding to
plant roots in the city of Mosul (Hawi Yarmoja and Al-Tayaran
neighborhood on the right side of the city, and Al-Zohour neighborhood
on the left side of the city from 1-11 to 25-12-2020.

Ten isolates were isolated and identified morphologically and
microscopically as well as biochemically as Bacillus subtilis.The
sensitivity test of the three selected isolates named Sarl, Sar2 and Sar3
was conducted on ten types of antibiotics and it showed a different effect
on them, as they were resistant to two antibiotics (Amoxicillin,
Cefixime), and sensitive to eight other antibiotics, which are (Bacitracin,
Ampicillin, Penicillin, Streptomycin, Gentamycin, Amikacin, Tetracyclin

and Azithromycin).

Molecular diagnosis was carried out using electrophoresis of DNA
samples extracted from the three selected isolates and DNA sample
extracted from wild B. subtilis strain BB1. Three bundles of genomic
DNA of equal and large sizes appeared, as they traveled short and close
distances from the wells of the agarose gel and were approximately equal
to the size of the genomic DNA bundles of the wild strain Bacillus
subtilis BB1, confirming the diagnosis of the three local isolates (Sarl,
Sar2 and Sar3) at the genus and species level that they are B. subtilis

bacteria.

The Specific Polymerase Chain Reaction (PCR), based on the
16S rRNA gene of Bacillus subtilis, resulted in the presence of one
amplified band for each isolate from a specific site of the genomic DNA
extracted from the three isolates of the bacteria understudy as a result of
the replication and specific reaction of the 16S rRNA primer which
specific for B. subtilis with DNA samples that appeared in large and



equal sizes and its total size was estimated at 1550, 1550 and 1445
nitrogen bases, respectively, and its size was close to the size 1522
nitrogen base of the standard isolate B. subtilis strain BB1, as measured
by the DNA Ladder.

When using DNA sequencing technology to determine the
sequence of nitrogenous bases in pure DNA fragments of the specific
replication reaction products of B. subtilis specific to the 16S rRNA gene,
the results of the analysis using the DNA BLAST program showed a
similarity between the wild standard isolate B. subtilis strain BBI1
recorded in the GeneBank and the three local isolates Sarl,Sar2, Sar3 and
at a rate of 98.19, 98.13 and 94.61%, respectively, therefore, Sar2 and
Sarl isolates appeared at the extreme upper and lower part of the

phylogenetic tree, and between them the third Sar3 isolate occurred.

The inhibitory effect of the bacterial isolates understudy was also
tested by the agar diffusion method, and the results showed that there was
no inhibitory effect of these bacteria against the five pathogenic bacterial
species:  Staphylococcus  aureus,  Staphylococcus — haemolyticus,
Escherichia coli, Klebsiella pneumoniae, and Pseudomonas aeruginosa.
The three, diluted (200, 100, 50) mg/ml and undiluted, by the Agar Well
Diffusion method, had varying inhibitory activity against the growth of
pathogenic bacteria of its five types and were more influential on gram-

positive compared to its negative effect on the stain.

By detecting by GC-MS, the secondary metabolites of B. subtilis
(Sarl) filtrate, which was selected because they are identical with a
percentage of 98.19% to Bacillus subtilis bacteria contained in the
standard GeneBank, they consisted of 33 chemical substances according
to the number of peaks produced after injecting the filtrate into the GC,
and when this information was entered into the MS, it was diagnosed by
its names with the calculation of its molecular weight and the amount of

space it occupies as a percentage within the filter used understudy.
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