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This study deals with the modulation of the plasma membrane potential (A,) of
murine erythroleukemia (MEL) cells by cell-substratum or cell-cell contact. Als,
was determined by measuring the distribution of tetraphenylphosphonium (TPP™)
across the plasma membrane; it appeared strongly, and imersely, influenced by
the two types of cell contacts. Contact with the culture surface produced a A,
hyperpolarization directly proportional to average distance among the ideal
centers of the cells on this surface (d) within the range 10-80 pm. A detailed
mathematical analysis of the function AW, = f(d) is presented, as well as
experiments involving the use of ionophores (valinomycin and A23187) and the
conditioning of the culture surface. We concluded that the d-dependent hyper-
polarization (dDH) was the result of a complex interplay between the activating
properties of substratum on Ca’*-dependent K* channels (Kc,) and some
substratum-adherent factors that are shed by MEL cells and antagonize K¢,
activation (substratum-attached cellular factors = SACF). By contrast, contact of
the cells with each other, obtained by incubating MEL cells at d smaller than the
average cell diameter (@ = 10 pm), produced a marked Al depolarization.
This intercellular contact-dependent depolarization (ICDD) was unaffected by
valinomycin; it was abolished by substituting Na* in the external medium with
a nondiffusible cation (choline), which shows that ICDD was sustained by Na*

influxes, probably mediated by stretch-activated (s.a.) cation channels.

Direct cellular interactions with cells or extracellu-
lar substrata are fundamental in morphogenesis and
embryonic development; in the adult they critically
contribute to homeostatic processes, such as tissue and
organ stability, immune responses, thrombosis, in-
flammation, and wound healing (Yamada, 1983; Mc-
Clay and Ettensohn, 1987).

Despite their great variability, these interactions
elicit stimuli on the plasma membrane that are appar-
ently converted into cell responses by a restricted
number of signal transducing systems to the nucleus
(Berridge, 1985). In this way, the one-dimensional
genome can specify and modulate a three-dimensional
organism (Edelman, 1985), so that disturbed tissue
topography underlies tumor development (Rubin,
1985), and alterations of cell-cell or cell-substrata
interactions emerge as essential features of the inva-
sive cancer phenotype (Coman, 1944; Greenberg et al.,
1984; Alitalo and Vaheri, 1982).

Numerous experimental models are now available to
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study the biological effects of cell adhesion, i.e., the
formation of stable molecular (receptor-ligand) binding
of cells to one another or to extracellular materials,
accompanied by substantial changes in cytoskeleton
assembly (Grinnell, 1978; Edelman, 1986; Ekblom et
al., 1986). No models exist, however, for assessing what
effects may be generated by cell-cell and cell-substrata
interactions before, or without, the onset of a stable
adhesion. These interactions, hereafter designated as
“contacts,” involve nonspecific (e.g., electrostatic) prop-
erties of cell surfaces and substrata (Baier et al., 1968;
Grinnell, 1978), as well as specific chemical mecha-
nisms that do not necessarily produce a stabilized
binding (McClay and Ettensohn, 1987). The demon-
stration that this contact can generate cellular signals
would be important for the following two reasons: 1)
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wven culnnure

MEL cells (strain 745A, originally obtained from Dr.
Friend and kindly provided by Dr. G.B. Rossi, Istituto
Superiore di Sanitd, Rome), were routinely cultured in
RPMI 1640 medium (GIBCO Laboratories, Grand Is-
land, NY) supplemented with 5% fetal calf serum
(FCS) (Flow Laboratories, Irvine, CA) (“complete me-
dium”), as previously described (Arcangeli and Oli-
votto, 1986). Cells were harvested from preparatory

where d is the average distance among the ideal
centers of the cells (expressed in pm), A is the constant
converting cm into um (10%), C is the ratio cells/ml used
for the inoculum, I is the volume (ml) of the cell
suspension inoculated, and S is the area of the culture
flask surface (cm?). This formula was based on the
assumption that, by inoculating N cells in 1 ml of cell
suspension and allowing them to sediment onto 1 cm?
of the culture surface, V'N gives the number of cells





















