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Abstract

Despite advances in cancer survival rates, we are still far from genuinely curing cancer. It is a fact
that therapies often do not work, and after an apparent cure, the disease reappears with greater
aggressiveness [1]. A growing number of researchers are questioning the current theoretical frame-
work since it does not provide the answers capable of bringing about genuinely significant advances
in healing. In a recent book that collects several contributions on the subject [2], we read that
“the current paradigm, namely that a number of specific genes, when mutated or misregulated,
cause cancer, has not by itself led to a cure for cancer–a failure clearly not due to lack of financial
investments or intellectual effort. Therefore, a new theoretical framework for causally understand-
ing and treating cancer is required.” In this sense, “clinical outcomes are not in agreement with
the prevailing paradigm (...) no plausible ‘cancer mutations’ are found in a tumor, or rationally
designed, target-selective drugs do not work as expected or even make the tumor more aggressive”.

The Boolean networks approach has a successful tradition from a theoretical point of view for
modelling biological processes, including cancer [3]. With the recent advent of single-cell analysis
techniques, the possibilities of experimentally testing its results have increased dramatically. In
addition, single-cell procedures allow Boolean networks to explore the internal processes of cells. In
this framework, we present an approach to exploring cancer, based on an algorithm to locate what
has been called cellular attractors [4]. We apply our approach to a sample of bladder carcinoma
obtained at Hospital La Fe in Valencia (Spain), with an estimated population of 9,214 cells and
21,373 genes.
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