association analysis also demonstrates differential promoter
methylation in the core circadian genes in breast cancer cases
relative to controls. However, whether epigenetic changes
associated increased breast cancer risk could be caused by circadian disruption through exposure to light at night have not
been explored. The current pilot study aimed to investigate
epigenetic impact of long term shift work and cancer relevance
of identiﬁed genes with altered methylation patterns.
Methods Archived blood DNA samples of 117 female subjects from a prospective cohort conducted in Denmark were
included in the study. PCR-based method was used for
methylation detection of gene promoter, while genome-wide
methylation analysis was performed on the Illumina Inﬁ nium
Methylation Chip.
Results Long term shift work resulted in the same promoter hypomethylation in CLOCK and hypermethylation of CRY2 in PBLs as was previously observed in breast
cancer cases. Genome-wide methylation analysis discovered widespread methylation alterations in shift workers,
including changes of many methylation and cancer relevant transcripts. Ingenuity pathway analysis of the genes
with altered methylation patterns further revealed several
cancer-related pathways. One of the top networks generated was designated as “DNA replication, recombination,
and repair, gene expression, behavior” with ESR1 featuring
most prominently in the network.
Conclusions These ﬁ ndings, although exploratory, demonstrate the ﬁ rst evidence of cancer relevant epigenetic effects
of night shift work, which warrant further conﬁ rmation
and investigation. This work was supported by NIEHS grant
ES018915 and funds from the Danish Cancer Society.
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Objectives A substantial body of literature has recently
linked circadian disruption to breast cancer risk. Epigenetic
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