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Abstract:  Culturing cells in the ambient oxygen concentration of 21% (160 mmHg; normoxia) is 
common practice, despite the knowledge that most mammalian cells exist within the body in oxygen 
concentrations ranging from 2-12% (15-92 mmHg; physioxia). In tissue culture, cells have healthier 
physiology in the physioxic range in comparison to normoxia or the lack of oxygen at 1% oxygen 
(hypoxia). These alternate phenotypes caused by oxygen availability are a result of altered gene 
expression. One potential oxygen sensitive mechanism that impacts gene transcription does so through 
oxidized guanine nucleotides within DNA promoters. Recent studies have shown that the oxidization of 
guanines (8-oxoG) within gene promoters can increase gene expression through the recruitment of base 
excision repair (BER) proteins. When sequenced, 8-oxoG placement is non-random and promoters are 
differentially oxidized in normoxia compared to hypoxia. However, it is unclear how physioxia impacts 
8-oxoG abundance and placement. Here, genome-wide DNA sequencing reveals that 8-oxoG is oxygen 
sensitive and that different promoters are oxidized in different oxygen environments. When compared to 
the epigenetic landscape, 8-oxoG is enriched in heterochromatin and highly correlated with histone 
modifications and transcription factors that promote heterochromatin formation. In contrast, the 8-oxoG 
containing promoters that lay outside of heterochromatic regions are correlated with high gene expression 
when oxidized and require BER proteins for their transcription. This study demonstrates how physioxic 
gene expression can differ from conventional normoxic cell culture and expands our knowledge of how 
oxygen regulates genes. 
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