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Abstract

This thesis investigates the isolation, molecular identification, and
bioactivity profiling of Streptomyces spp. from diverse environments, with
a focus on real-time PCR as a rapid and efficient diagnostic tool.

Initially, sixty environmental samples were collected from various
sources, including different soil types and moisture-damaged building
surfaces (walls , floors and Dust collected from vacuum cleaners), between
November 2023 and April 2024. From these samples, eighteen
Streptomyces spp. isolates were identified using traditional microbiological
methods and further confirmed by PCR analysis based on special areas in
16S rRNA gene.

A key highlight of this research is the direct partial detection of
Streptomyces spp. using real-time PCR. In this approach, sixteen soil
samples were subjected to direct DNA extraction without prior culturing.
While conventional PCR yielded only one positive result, real-time PCR
successfully detected Streptomyces spp. DNA in twelve out of sixteen
samples. This striking contrast underscores the high sensitivity, specificity,
and diagnostic value of real-time PCR for detecting Streptomyces spp.
directly from environmental samples. The outcome represents a potentially
novel application at the national level, offering a faster and more effective
alternative to traditional culture-based methods.

Further molecular analysis was carried out through sequencing of
selected isolates, and the results were analyzed using the BLAST tool
available on the NCBI platform. Two isolates, 12-st and 24-st, exhibited
98% sequence similarity to Streptomyces pilosus and Streptomyces
albogriseolus, respectively. Based on the percentage of identity, both were
considered novel strains and were designated as Streptomyces pilosus
strain 1J82 and Streptomyces albogriseolus strain 1J05. The sequences were
deposited in the GenBank database under accession numbers PV022777.1
and PV022778.1, respectively. These findings led to the recognition of two



potentially new Streptomyces strains with unique genetic characteristics.
Antimicrobial efficacy was assessed for eighteen Streptomyces spp.
isolates obtained through conventional cultivation methods. Under
standard growth conditions, 52.1% of these isolates exhibited inhibitory
activity against selected pathogenic bacteria and fungi. Among them, three
isolates demonstrated superior antimicrobial activity and were considered
potentially novel Streptomyces strains with unique genetic characteristics.
These top-performing isolates were further cultivated under optimized
environmental conditions including changes in temperature, pH, medium
composition, and shaker incubation resulting in a significant enhancement
of their bioactivity.

Finally, secondary metabolites were extracted from the top three
isolates under both standard and optimized cultivation conditions and
analyzed using GC-MS. The optimized conditions led to a greater diversity
and higher concentration of bioactive compounds. Notably, Octadecen-1-
ol, Heptanal, Octadecanoic acid, and 9-(4,5-dihydro-2,4-dimethyl-1H-
Imidazole) were detected only under the optimized conditions, and these
compounds are known for their antimicrobial, antifungal, and antioxidant
properties.

This study confirms the substantial ecological presence and bioactive
potential of Streptomyces spp., while also underscoring the scientific and
diagnostic significance of employing direct real-time PCR as an innovative
approach for their detection. This represents a notable advancement in both

regional and global microbiological research efforts.
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