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Cancer research tends to focus on genes and biochemistry. However, bioelectricity and intercellular electri-
cal coupling could also be significant. Experiments with model animals and cell culture assays suggest the
instructive role of spatio-temporal maps of cell membrane potentials. These potentials regulate and are regu-
lated by the ion channel proteins that transport signalingmolecules, thus influencing the expression of growth
genes. In particular, cell depolarization and tumorigenesis can be related but experimental procedures for the
manipulation of specific ion channels have serious risks because the channels also control healthy tissues.
The external modulation of cell potentials requires a precise spatial localization, which might be achieved by
using nanoparticles, microwires, local transfer of exogenous channels, mRNA and miRNA, and optogenetics.
However, the interplay between bioelectrical and biochemical networks is still unclear. We will describe sim-
ple but biologically-motivated theoretical approaches based on bioelectric concepts and weakly coupled cell
lattice models.
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