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            Abstract
Barrett's esophagus is thought to progress to esophageal adenocarcinoma (EAC) through a stepwise progression with loss of CDKN2A followed by TP53 inactivation and aneuploidy. Here we present whole-exome sequencing from 25 pairs of EAC and Barrett's esophagus and from 5 patients whose Barrett's esophagus and tumor were extensively sampled. Our analysis showed that oncogene amplification typically occurred as a late event and that TP53 mutations often occurred early in Barrett's esophagus progression, including in non-dysplastic epithelium. Reanalysis of additional EAC exome data showed that the majority (62.5%) of EACs emerged following genome doubling and that tumors with genomic doubling had different patterns of genomic alterations, with more frequent oncogenic amplification and less frequent inactivation of tumor suppressors, including CDKN2A. These data suggest that many EACs emerge not through the gradual accumulation of tumor-suppressor alterations but rather through a more direct path whereby a TP53-mutant cell undergoes genome doubling, followed by the acquisition of oncogenic amplifications.
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                    Figure 1: Barrett's esophagus has a mutation frequency comparable to those of many invasive cancers but shows few genomic amplifications.[image: ]


Figure 2: Paired analysis identifies early shared TP53 alterations.[image: ]


Figure 3: Paired analysis shows a lack of oncogene amplification in Barrett's esophagus samples.[image: ]


Figure 4: Spatial and phylogenetic relationships of multiple sampled areas, where all samples within a patient share a common set of genomic alterations.[image: ]


Figure 5: Spatial and phylogenetic relationships of multiple sampled areas in patients showing at least two clonally unrelated populations.[image: ]


Figure 6: TSG alterations are more common in EAC without WGD.[image: ]


Figure 7: Genome-doubled EAC contains more frequent amplifications in cell cycle regulators and transcription factors.[image: ]


Figure 8: Genome-doubled EAC shows a distinct pathway of development.[image: ]
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