Genetic Differences between Cells Reveals the History of Wounding and Mechanisms of Wound Healing
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Carcinogenesis is characterized by genetic instability and expansion of mutant clones in the tissue. However, little is known about how neoplastic clones pierce the barriers of tissue architecture and spread across the surface of an organ. Cancers often arise in tissues exposed to chronic wounding and inflammation, suggesting that wound healing may be a common mechanism for clonal expansion. It is possible that the evolutionary relationships between cells, recorded in their somatic mutations, may encode the history of wounding and clonal expansion in a tissue.  To explore the feasibility of inferring past clonal expansion and wound healing dynamics, a crypt-structured epithelium tissue model was extended to measure genetic distances between proliferative units (e.g., crypts) of the tissue.  Assuming some form of a molecular clock, the crypts accumulate genetic differences as a function of time. The genetic distance data reveals prior tissue wounding dynamics such as wounding severity and wounding frequency and also provides evidence for tissue healing dynamics such as direction of the tissue healing as well as detection of the leading edge of healing. These results suggest that it will be feasible to reconstruct the history of wounding as well as wound healing dynamics in normal and neoplastic tissues. Understanding and interfering with clonal expansion holds the promise of delaying and perhaps even preventing cancer.

