Brain tumor cellular architectures are predicted through phosphoprotein signaling
measurements in two-cell system.
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Understanding of tumor architectures and the forces that drive their formation is of high
importance in cancer research. To understand cell-to-cell spatial organization, we developed a
methodology that combines single cell functional proteomics and theoretical analysis. We
have found that signal transduction in two interacting glioblastoma (GBM) cancer cells
depends on the cell-cell separation distance. Using thermodynamic-based analysis of protein
concentrations as a function of cell-cell distance in two interacting cells we were able to
identify the cell-cell separation distance that corresponded to the steady state of the cell-cell
protein signaling. That length scale was found to be the dominant cell separation distance in
bulk tissue culture [1]. Thereby we predicted that aggressive GBM cells would exhibit a
scattered distribution, whereas less aggressive GBM cells would closely pack, consistent with
the experimental observations of others in vivo. Furthermore we recently demonstrated that
proteins secreted by 2 communicating GBM cells generate a free energy gradient that induces
a directed cell-cell motion towards the most stable cell-cell separation distance. Neutralizing
the secreted proteins most involved in establishing the free energy gradient canceles the
directed motion, such that cell pairs show a random Brownian motion, similar to the case of
isolated single cells.
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