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Major sex differences are observed in Alzheimer’s disease (AD). Men typically have more age-
related cognitive deficits and die earlier than women from AD. Using mouse models expressing the 
human amyloid precursor protein to model AD and varying the sex chromosome and gonadal sex 
independently, Dubal and colleagues found that the presence of two X chromosomes delayed 
cognitive defects and mortality. The hypothesized mechanism was elevated expression in XX 
compared to XY cells of genes that escape X chromosome inactivation. Dubal et al. determined that 
the expression of the X escape gene Kdm6a is higher in XX compared to XY mouse neuronal nuclei, 
and in the temporal cortex of women with AD compared to men with AD. Importantly, increasing 
Kdm6a expression in the hippocampus in XY male mice to levels typically seen in XX female mice 
led to improved performance in learning/memory tasks. Finally, genetic variation in KDM6A was 
associated with increased expression levels and less cognitive decline in aging and 

precnical AD in humans. These findings suggest that XX chromosome complement and 
corresponding increased KDM6A levels reduces vulnerability of females compared to males for age-
related neurodegeneration and mortality in AD. 
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