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Summary
This study is a pioneering investigation in the field of applied

research. The cyanobacterium Nostoc minutum was cultured and purified
in a selective liquid medium called Blue Green-11, enriched with
nutrients and supplemented with vitamin B12. Samples were identified
morphologically using a light microscope and molecularly by sequencing
the nitrogenous bases of the specific 16S rRNA gene. The isolate
PP999718.1 showed a 99% identity with the isolate KY283055.1, stored
in the gene bank.

During this study, the biotinylated protein pigment C-phycocyanin
was produced from a cyanobacterium of the genus N. minutum, isolated
from the local environment. Physiological results showed that the optimal
growth density in BG11 culture medium was achieved on the fifteenth
day, reaching 16.39 optical density. The most effective methods for
extracting the protein and the important pigment phycocyanin were
freeze-thaw and ultrasonication, respectively. These methods successfully
extracted highly purified protein, with the highest optical density at 280

nm observed as 8.77.

The protein content in the cell filtrate and sediment was estimated,
with the highest protein contents being 98.2 and 90.2 pug/ml, respectively.
Protein purification was then performed using 70% ammonium sulfate,
followed by membrane separation and gel filtration chromatography. A
single protein peak was obtained at a volume of 150-200 ml, indicating
relative protein purity. The molecular weight of the protein was estimated
using electrophoresis and found to be approximately 13 kilodaltons. The
vital dye C-phycocyanin was also purified using ammonium sulfate at
different concentrations (30-70%). The best purification was observed at

70%, with a dye purity of 0.63 mg/mL, indicating high purity and



concentration. The molecular weight of the dye was determined by
electrophoresis, revealing the presence of two subunits, a and B, with
molecular weights of approximately 33 and 36 kilodaltons, respectively.
The dye was characterized by UV-Vis spectroscopy. Several absorption
peaks were found at different wavelengths, with two distinct peaks at 228
and 282 nm. Infrared spectroscopy (FT-IR) was used to identify the main
functional groups of the dye's molecular structure, indicating the presence
of hydrogen bonds. Peaks recorded at 2853 and 2922 cm™ are attributed

to C-H stretching, common in hydrocarbon compounds (CH3).

The inhibitory activity of the extracted compounds against various
Gram-positive and Gram-negative bacterial species was examined. The
pure protein extract and the vital dye, at concentrations of 7.5 and 10.0
mg/ml, showed the strongest inhibition against all bacterial isolates

tested, especially Gram-negative bacterial species.

The effectiveness of the vital dye C-phycocyanin was assessed using
the 3-(4,5-dimethylthiazol-2-yl)2,5-diphenyltetrazolium bromide assay on
the MCF-7 and HRT-18 breast cancer cell lines, with the healthy WI-38
cell line as a control. The results indicated that the vital dye at a
concentration of 1000 pug/ml reduced the viability of the MCF-7 and
HRT-18 breast cancer cell lines by 69.64% and 71.11%, respectively,

while it had no significant impact on the healthy cell line.

The most common morphological changes in cell cultures of the
MCF-7 and HRT-18 cancer cell lines included chromatin condensation,
cell separation, and a change in their shape to a round form, the presence
of vacuoles and cytoplasmic shrinkage, decreased cell numbers and
viability, and loss of normal cell shape, followed by nucleus

fragmentation.
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