Hypoxic tumor microenvironment induces alteration of chromatin structure in breast cancer cells 
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Introduction. Cancer cells are often exposed to hypoxic conditions, which are thought to increase malignancy. Hypoxia-Inducible Factor (HIF) and CREB are two transcription factors which play a central role in the response to hypoxia. We have previously demonstrated that HIF is activated in the early phase of hypoxic response, whereas CREB is activated in the prolonged phase of the response. We examined here how chromatin structure is related to the regulation of gene expression under hypoxic condition.
Aims. To understand how the hypoxic-dependent transcription is regulated by chromatin structure. 
Methods. MB231 breast cancer cells were treated with hypoxic condition (1% O2). Cells were fixed and high-throughput imaging position mapping (HIPMap) analysis was performed to determine the spatial location of 104 hypoxia-inducible genes in the cell nucleus.
Results. Radial distance analysis demonstrated that the majority of HIF- and CREB-dependent hypoxia-responsive genes are located in the intermediate region of the nucleus, and some of them changed their radial position in response to hypoxia. Relative distance analysis of a subset of HIF target genes indicated that some gene pairs altered their relative location to each other upon hypoxic treatment, suggesting that there are higher-order chromatin rearrangements. While these changes in location occurred in response to hypoxia, they did not correlate with the extent of the activation of repositioned genes.
Discussion. The results indicate that induction of the hypoxia-responsive gene expression program is accompanied by spatial alterations of the genome, but that radial and relative gene positions are not directly related to gene activity. The results imply the possibility that chromatin structures may serve as a target to regulate hypoxic-dependent gene expression in cancers. 
