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Summary

Breast cancer is the women's most commonly diagnosed cancer worldwide.
It’s a randomly uncontrolled growth that develops from mutations of genes
responsible for cellular growth regulation, which activates oncogenes (OGs) and
inactivates Tumor-Suppressor Genes (TSGs), leading to invasion and metastasis.
Because of its negative charge, Lipopolysaccharide (LPS) was used in a
modified method instead of Deoxyribonucleic acid (DNA) and small interfering
RNA (siRNA) in promising a therapeutic complex with Zinc Sulfide Quantum
Dots Nanoparticles-Lipopolysaccharide (ZnS Qdots NPs-LPS), once alone and
other with lipofectamine on breast cancer MCF-7 cell line and comparing it with
the WI-38 healthy cell line. Lipopolysaccharide was isolated and extracted from
Gram-negative bacteria Escherichia coli (E. coli) from patients who suffered
from urinary tract infections (UTIs) by using a commercial kit for the first time
locally. The purity of LPS was evaluated using a sandwich Enzyme-Linked

Immunosorbent Assay (ELISA) kit.

The study results showed that 55/300 (18.3%) samples were positive for E.
coli collected from hospitals in Mosul city/ Iraq and it was observed that the
phenotypes for four groups strains were (7144172, 7144552, 7144752, and
0 044 552) by using analytical profile index (API 20E) Kit. In addition, the
alignment of virulence factors papC and iutA had a unique genotype that causes
UTlIs and that produces a biofilm. The results were registered at the National
Center for Biotechnology Information under the name E. coli HY AH70, which
have numbers ON994450 and ON994451, respectively, the former which had
papC, considered a uropathogenic E. coli (UPEC).

The properties of the ZnS Qdots NPs-LPS promising complex were
determined by wusing Fourier-Transform Infrared Spectroscopy (FTIR),
Transmission Electron Microscopy (TEM), Ultraviolet-visible absorption
techniques (UV-vis), Field Emission Scanning Electron Microscopy (FESEM),
and Energy-Dispersive X-ray analysis (EDX).
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The XTT assay was used on MCF-7 to detect the cell viability and
cytotoxicity after transfection of ZnS Qdots NPs-LPS with lipofectamine at a
concentration of 12.5 pg/ml after 24 hr indicating the inhibition of breast cancer
growth at a percentage of (48.79%) with IC50: 12.66 pug/ml which was
recognized. In the application of treatment with ZnS Qdots NPs-LPS without
lipofectamine, the cytotoxic percentage was (34.06%) with IC50: 18.44 pg/ml.

While the promising complex effect was weak on control cells WI-38.

When TUNEL assay was used to detect apoptotic cells that undergo
extensive DNA degradation on the MCF-7 cell line under the fluorescent
microscope by transfected ZnS Qdot-NPs- LPS with lipofectamine at a
concentration of 12.5 pg/ml of therapy after 6 hr. A higher proportion of
positive, and bright nuclei green coloration due to the well-evident apoptosis
rather than necrosis with a high percentage (78.9%) of cell death, while in a
comparison with ZnS Qdot-NPs- LPS, apoptosis only was (37.5 %). On the
other hand, WI-38 showed little apoptotic signs.

Reverse transcription polymerase chain reaction (Rt-qPCR) analysis was
performed to determine gene expression and fold changes of a set of genes
PIK3CA, HER2, TP53, BRCAI, BAX, IFN-y, and IL-6 and some epigenes
(miRNA34a and HOTAIR) as molecular biomarkers. The results showed an
increment in fold changes of TP53, BRCAI, BAX, IFN-y, and miRNA34a when
transfection by ZnS Qdot-NPs-LPS with lipofectamine on MCF-7. However, the
fold change of PIK3CA, HER2, IL-6, and HOTAIR significantly decreased,
while the treatment with ZnS Qdot-NPs-LPS without lipofectamine showed

trivial differences in gene expression.

The present study showed that the combination of ZnS Qdots NPS-LPS
with lipofectamine exhibited more significant cell-killing solid abilities on
MCF-7 breast cancer at a concentration of 12.5 pg/ml after 24 hr compared to
the treatment by ZnS Qdots NPs-LPS with moderate effect. On the other hand,

the treatment on WI-38 healthy cell line showed a weaker effectiveness.
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