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Abstract

Different mathematical models of multicellular systems are developed from an evolutionary viewpoint, and several
applications related to biology and medicine are carried out. Examples are the study of tumour cells dynamic, the
role of specific therapeutic agents, the action of the immune system, the competition between tumour cells and
the immune system, and the resistance to therapies. The mathematical formalism covers different tools according
to biology problems: population dynamics (ordinary differential equations), structured populations (integrodiffe-
rential equations), Agent-Based Models (ABM) and Hybrid Models (delay differential equations and ABM).

The first part of the talk involves the modelling of tumour resistance to therapies concerning different clonal
composition and the action of the immune system. Different types of treatments, schedules and doses, applied
to various types of cancer, are analysed to increase their effectiveness. Dr Piretto will show a calibration of the
model from biological data, and an interpretation of the results will be presented using the model as an "in silico"
laboratory, [1, 2]. Computational techniques are used to obtain the best-personalised protocol. The second part
of the talk focuses on the problem of clonal mutations during cancer development, with particular attention to the
relation between the morphology of a tumour and the emerging behaviours. Some applications of the model will
be proposed on the "abscopal effect". This rare effect, in which the radiotherapy elicits the immune response, is
controversial and poorly understood. The study suggests and supports a new interpretation of this effect based
on the mutation characteristics of cancer cells in relation to the immune system, [3].
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