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Abstract

Tamoxifen is the most common drug for the treatment of estrogen receptor-positive
(ER+) breast cancer. The antagonistic effects of tamoxifen against ERs prevent DNA
synthesis and the cellular response of cancer cells to the stimulating effects of estrogen,
and as a result, increase cell death. In order to overcome the side effects of tamoxifen
and the low solubility of this drug, many nanosystems have been developed to carry
tamoxifen molecules, which have the ability to deliver tamoxifen at a lower and safer
dose to tumors and protect the hydrophobic molecules of tamoxifen against destruction
by macrophages in the bloodstream. The effect of fluorescent nano drug tamoxifen
(TMX-FPGs) on MCF-7 cancer cells was evaluated by the MTT method. The
expression changes of P53, BCL2, BAX, and CyclinD1 genes in MCF-7 cells treated
with nano drugs were investigated using Real-Time PCR. Also, cellular uptake of the
nano drug was evaluated using confocal microscopy. TMX-FPGs nano drug decreased
the viability of MCF-7 cells in a dose-dependent manner, and with the increase of P53
expression and BAX/BCL2 ratio, and the decrease of CyclinD1 expression,
significantly increased apoptotic activity. Also, cell uptake and fluorescence emission of
the nano drug were confirmed in cell imaging with a confocal microscope. Considering
the fluorescence properties of the nano drug and its ability to induce apoptosis by
increasing the expression of genes involved in this, and its cytotoxic effect on MCF-7
cancer cells, the TMX-FPGs nano drug is a suitable candidate for monitoring and
targeting MCF-7 cancer cells.
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Table 1. Designed primer sequences

Genes , . Primer S'Z.e of
(Accession number) Sequence (5' — 3') size replicated Tm/GC%
fragments

GAPDH F: CATCAAGAAGGTGGTGAAGCAG 22N 120 b 60/50

(NM_002046.7) R: GCGTCAAAGGTGGAGGAGTG 20N P 60/60
BCL2 F: AGATTGATGGGATCGTTGCCT 21N 109 b 60/47.62
(NM_000633.3) R: AGTCTACTTGCTCTGTGATGTTGT 24N P 60/41.67
BAX F: CAGGACGCATCCACCAAGAAG 21N 135 b 64/57.14
(NM_138761.4)  R: TGCCACACGGAAGAAGACCTC 21N P 64/57.14
P53 F: TACTCCCCTGCCCTCAACA 19N 193 b 60/57.89

(NM_000546.6) R: GGACCAGACCATCGCTATCT 20N P 60/55

Cyclin D1 F: ACAACTGGATGCTGGAGGTC 20N 174 b 60/55

(NM_053056.3) R: GGGGGTTGGTCTACTTCATCTTAG 24 N P 60/50
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Figure 1. Histogram illustrating the effect of various concentrations of the TMX-FPGs nanodrug on the
viability of MCF-7 cells following 24 h incubation (a). viability percentage curve based on the
logarithmic concentration of TMX-FPGs nanodrug after 24 h of incubation on MCF-7 breast cancer cells.
(b). **** denotes statistical significance at p < 0.0001.
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Figure 2. Comparative expression analysis of P53, BCL2, BAX, and Cyclin D1 genes relative to each
other and to the control group. Symbols * and **** indicate statistical significance at p < 0.05 and p <
0.0001, respectively.
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Figure 3. Confocal microscopy images of MCF-7 cells without treatment using as the control (a), and
cells treated with TMX-FPGs nanodrug (b).
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