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Distinct mechanical properties of each cell are now regarded as novel biomarkers. These properties
vhich denote cell state, function and fate are regulated by cytoskeleton. The main components of the
cytoskeleton are actin filaments (F-actin). They are bundled and crosslinked by actin-binding proteins into
higher-order types of actin networks and structures such as ‘stress fibers, filopodia, lamellipodia, cortical
actin, basal actin and perinuclear actin cap which together are referred to as actin cytoskeleton. These
biopolymer microstructures dynamically contribute to cellular mechanics and processes under different
physiological conditions.

In fact cells sense and respond to forces in the enviromment through organizing diverse actin
microstructures according to their functional demands. Such polymorphism in F-actin organization requires
spatial and temporal variations in actin cytoskeleton architecture and results in heterogeneity of mechanical
properties across cell surface. Therefore the key cytoskeletal determinants for cell mechanics and morphology
probably vary across different cells, and it is essential to determine the dominant actin cytoskeleton
assemblies which provide mechanical properties and specific morphology in each cell type and state.

Several techniques have been successfully employed to study cell mechanical properties, including
micropipette aspiration, magnetic twisting cvtometry, optical traps, and atomic force microscopy (AFM). In
particular, AFM can be used to analyze live cells and to investigate their mechanical properties in
physiological conditions in a relatively non-destructive manner. A common experimental strategy in studying
the cell mechanics with cytoskeleton involvement is to combine AFM with Confocal Laser Scanning Microscopy
(CLSM) and actin cytoskeleton modifying drugs which rendering a comprehensive mechano-structural overview
of the cells.

The work contained in this thesis focuses on detailed mechanical and cytoskeletal characterization
of normal and cancer cell types under both adherent and suspended states, and clarifies the alterations of
actin cytoskeleton and elastic modulus during cell cvcle. It also provides better insights into the possible
links between actin cytoskeleton structures, mechanical features and physiological states of the cells. In
addition development of a virtual reality system for displaying the mechanical properties of diverse cells

and broad distribution of elastic values is explained. The presented findings are expected to have prime
implications for biomedicine, biotechnology and biomechanics.
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