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In this work, a molecular analysis of some mechanisms of the actin cytoskeleton reorganization in the process of
long-term cultivation of human mesenchymal stem cells was carried out. The distribution of actin-binding protein
α-actinin-4 and small GTPase RhoA in mesenchymal stem cells of the ADH-MSC line isolated from adipose tissue
of an adult human was studied using immunofluorescence methods and analysis of confocal images. It was found
that in the process of replicative senescence during 8–17 passages in ADH-MSC cells, the redistribution of the stud-
ied proteins from the cytoplasm to the cell nuclei occurs, which is accompanied by changes in the organization of
the actin cytoskeleton. To assess the organization of the actin cytoskeleton, we used the coefficient of local connect-
ed fractal dimension (LCFD), which characterizes local disturbances in the geometry of heterogeneous geometric
objects and is an indirect measure for assessing the structural integrity of such a complex geometric object as the ac-
tin cytoskeleton of spread cells. By measuring the LCFD of confocal images of cells stained with rhodamine phal-
loidin, changes in the structural integrity of the actin cytoskeleton during replicative senescence were quantified. It
was found that from passages 8 to 11, a partial reversible disassembly of the actin cytoskeleton occurs, followed by
assembly by the passage 17.

Keywords: actin cytoskeleton, local connected fractal dimension, α-actinin-4, RhoA, mesenchymal stem cells, rep-
licative senescence


