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Abstract: 
Gamma-H2AX (phosphorylated H2AX from the core histone H2AX) and 53BP1 (p53 binding protein 1)        co-localize at sites of DNA damage with a number of proteins involved in DNA damage repair and signaling, thus facilitating DSB repair and rejoining. Gamma-H2AX and 53BP1 play a critical role in suppressing oncogenic translocations. Although induction of Gamma-H2AX foci and 53BP1 foci are frequently utilized as assays to investigate DSB/repair following irradiation, minimal attention has been given to the generation of spontaneous DSB/repair foci in cancer cells and cells of the tumor microenvironment. We investigated the constitutive level of DNA damage/repair, as indicated by standard Gamma-H2AX and 53BP1 foci assays, in cells of the tumor and adjoining stroma in vivo. In vitro studies were also done on a panel of murine tumor cells (lung carcinoma) and human tumor cells (lung carcinoma), in both direct and indirect co-cultures with primary nontransformed cells (murine lung fibroblast, human dermal fibroblast).  In vivo studies on a panel of tumor models, including human tumor xenografts (liposarcoma), murine tumors (Lewis lung carcinoma), and the spontaneous K-ras LA2 lung tumor model were also performed. DSB repair foci in both in vitro and in vivo tumor stromal populations were quantified. In vivo spatial distributions were compared to other measured tumor features (e.g. vascularization, oxygenation, etc). An increase in DSBs occurred in nontransformed cells in the presence of tumor cells in vitro. Conversely, preliminary data suggest that stromal fibroblasts may induce a reduction of DSB foci in the tumor cells.  In the in vivo tumor models, gamma-H2AX and coupled 53BP1 expressions were detected in several cell types (e.g., endothelial, fibroblasts, adipocytes, etc.) in the adjacent tumor microenvironment.  At distances away from the tumor, these same cell types, showed null or minimal levels of gamma-H2AX and 53BP1. Our studies demonstrate, both in vivo and in vitro, that tumor cells can induce DSB/repair foci in adjacent nontransformed cells. This suggests that tumor cells may transmit signals into the microenvironment that result in DNA damage to neighboring nontransformed cells. We termed this effect the “constitutive-break bystander effect.”
45

