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Pancreatic ductal adenocarcinoma (PDAC) is an aggressive cancer with a dismal prognosis and
a growing global incidence. Despite its clinical relevance, the processes driving PDAC
tumorigenesis and progression remain poorly understood, challenging traditional molecular
models. Here, we address the biological and evolutionary mechanisms underpinning PDAC
development and growth, integrating cellular and molecular aspects with an ecological
perspective. This multidisciplinary approach offers broader insights into the analysis of PDAC
pathogenesis—from precancerous lesions to metastatic spread—by viewing cancer cells as
dynamic entities influenced by evolutionary pressures similarly to individuals, populations, and
species in nature. Genetic and epigenetic changes form the foundation for intratumoral
heterogeneity, contributing to progression and metastasis. These processes are governed by
clonal expansion and the ecological fitness of neoplastic cells within their microenvironmental
niches. By recognizing cancer as an evolving system of interdependent “cell individuals” and
“clone populations,” we obtain new insights into how tumors develop and spread. This research
emphasizes a holistic perspective and underlines the importance of the intrapopulation
biological diversity of cancer cell clones for guiding future scientific inquiry.



