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Epigenetic marks such as DNA methylation regulate gene expression through the biochemical modification of the 

chromatin landscape, in central processes such as development, aging or cancer. These mechanisms play an 

important role in the assimilation of environmental stimuli and execution of responses by the genomic function. Thus, 

extrinsic factors such as xenobiotics, diet or stress have been extensively associated to the alteration of epigenetic 

pathways. In this setting, a profound environmental alteration like the experiencing of zero-gravity conditions in space 

is known to produce severe alterations in bone physiology. In consequence, epigenetic marks constitute clear 

candidates for the regulation of mechanisms which orchestrate these stimuli-induced changes. The murine tail 

suspension model has been widely used to study mechanical alterations in bone biology and could serve as a proxy of 

the weightlessness experienced during space travel. Therefore, we have performed a genome-wide analysis of the 

DNA methylation changes associated to tail suspension by the use of Reduced Representation Bisulfite Sequencing 

(RRBS). We have found extensive DNA methylation changes across the genome, predominantly loss of methylation 

enriched at CpG-sparse locations. The alterations were found at different gene locations including genes related to 

bone physiology, pointing towards a relationship between epigenetic mechanisms and the biological response to the 

tail-suspension stimulus, suggesting that a zero-gravity environment in space could also be associated to DNA 

methylation changes. 




