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Abstract

Gravity is one of the most important forces acting on living organisms on Earth, which affects cells,
molecules, and consequently the entire organism during life.The aim of this study was to investigate the
effect of simulated weightlessness on changes in the expression of MMP1, MMP23, MMP 8, MMP 27, and
TIMP1 genes in breast cancer cell lines called MCF-7, MDA-MB468, BT20, and ZR75. In order to apply
weightlessness, cancer cells were placed on a clinostat device for one and three days. To examine the
viability of cells and the metabolic activity of the cells, the MTT test was used, and apoptosis and a series
of changes in the cell surface and plasma membrane were examined using the Annexin kit. Then, RNA was
extracted from the cells and weightlessness changes were measured by Real Time PCR.The findings
showed that weightlessness for one day reduced the expression levels of TIMP1, MMP23, and MMP1
genes, but with continued weightlessness for three days, the expression returned to control levels. By
optimizing the duration of weightlessness treatment, it is possible to witness significant changes in gene
expression, which could lead to steps in discovering the mechanisms involved in cancer and its treatment.

Keywords: Weightlessness, Breast Cancer Cell, MMP, Clinostat, Real Time PCR.
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