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Abstract

Increasing evidence has shown that living cells respond to mechanical stimuli not only
mechanically but also biologically. But how they respond to mechanical stimuli and the
mechanisms through which they transduce the mechanical stimuli into biological response
remain largely unclear. In thistalk, | will present novel versatile and flexible micro electro
mechanica systems (MEMYS) sensors for measuring mechanical response of living cells. These
sensors measure cell force response in the range of one nano newton to one micro newton, which
islargely inaccessible for the current prevalent techniques for the study of cell mechanical
response such as atomic force microscopy (AFM), optical tweezers, and magnetic twisting
cytometry. These sensors have been used to study the mechanobiological response of fibroblasts,
endothelial cells, neurons, and red blood cells. The major findings of the studies include: The
force response of monkey kidney fibroblasts is strongly linear, reversible and repeatable under
large deformations, with asmall stiffening at theinitial deformation stage; Actin filaments play a
dominant rolein taking the cellular internal force; Mechanical indentation/compression may
induce actin agglomeration inside the cell; The in vivo stretch force response of Drosophila
axonsislinear, thereisarest tension in the axons and they maintain this rest tension, and tension
in the axons is required for normal synaptic function and muscle twitches may be involved in
tuning this tension.
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