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    Abstract
This work finds viral DNA associates with most chromosome breaks in breast cancer and provides a mechanism for why this is so. Nearly 2000 breast cancers were compared to known Epstein-Barr virus (EBV) variant cancers using publicly available data. Breast cancer breakpoints on all chromosomes cluster around the same positions as in nasopharyngeal cancers (NPCs), cancers 100% associated with EBV variants. Breakpoints also gather at the same differentially methylated regions. Breast cancer further has an EBV methylation signature shared with other cancers that inactivates complement. Another known EBV cancer (Burkitt’s lymphoma) has distinctive MYC gene breakpoints surrounded by EBV-like DNA. EBV-like DNA consistently surrounds breast cancer breakpoints, which are often near known EBV binding sites. EBV explains why a break in a chromosome does not simply reconnect in breakage-fusion-bridge models, but instead destabilizes the entire genome. This work does not prove EBV variants cause breast cancer, but establishes links to high-risk chromosome breaks and other changes.
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