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Mosbacher et al. [1] shown that applying of oscillating electric field generates mechanical 
oscillations of the cell membrane. Pelling et al. [2] demonstrated a local nanomechanical 
motion of the cell wall of yeast Saccharomyces cerevisiæ under physiological conditions 
using AFM. Considering electrically polar cytoskeleton subunits (e.g. heterodimer of tubulin), 
we suggest this mechanical oscillations could in reverse generate oscillating electric field in 
the immediate vicinity of the cell. 
 
We partially reproduced the Pelling’s experiment using cold sensitive cells Saccharomyces 
cerevisiæ tub2 – 401 401(strain CUY67 Mata tub2-401 ura3-52 ade2-101 (20)). We have 
found principal peak of the oscillations at ~ 850 kHz at 25 °C.  
 
We performed primary calculations of proposed oscillations of electric field. An experimental 
device was also designed to investigate these electrical oscillations; however, it seems to 
provide only some threshold conditions for observation of such weak electric field. To provide 
precise measurement, we suggest an AFM cantilever with integrated electrical sensor and 
preamplifier, which can measure both electrical and mechanical oscillations of the cell’s 
surface. 
 
Proposed connection between oscillations may reveal a novel aspect of the cell physiology – 
the cellular nanoelectromechanics. 
 
[1] MOSBACHER, J. et al. Voltage-dependent Membrane Displacements Measured by Atomic Force Microscopy. 
Journal of General Physiology, 1998, vol. 111, no. 1, p. 65 – 74. 
[2] PELLING, A.E. et al. Local Nanomechanical Motion of the Cell Wall of Saccharomyces cerevisiae. Science, 
2004, vol. 305, p. 1147 – 1150.   
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