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Summary statement: Ablation of the ATRX chromatin remodeler specifically in
forebrain excitatory neurons of mice causes male-specific deficits in long-term spatial
memory associated with miR-137 overexpression, transcriptional changes and
structural alterations corresponding to pre- and post-synaptic abnormalities.
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of these tests’?, and comparable results to humans are achieved using mouse models of
cognitive impairments®:73. Unexpectedly, Atrx-cKOF®™ mice displayed normal memory in
several paradigms, indicating a sex-specific phenomenon upon ATRX inactivation. In
humans, females harbouring ATRX mutations are protected from the disease by complete
skewing of X-inactivation’¥; however this cannot be the case here since the mice were
homozygous for the “floxed” allele and we confirmed by immunofluorescence staining that
ATRX is indeed absent from hippocampal excitatory neurons. Sexual dimorphism has
been reported in other mouse models with mutations in chromatin remodeling proteins,
including CHD8 and MeCP2, where females are unaffected by loss of the protein of
interest or are affected differently’>”’. In humans, neurological disorders such as autism-
spectrum disorders tend to preferentially affect males rather than females, possibly due
to combinatorial contributions of hormonal and genetic factors in a phenomenon known
as the female protective effect’®8°, and this is regularly supported with mouse models8!-
83, The presence of estrogen and estrogen receptor in the female brain has been shown
to be neuroprotective and leads to enhanced Schaffer-collateral LTP24. In addition, certain
X-linked genes involved in chromatin regulation (e.g. Utx, a histone demethylase) are
able to escape X-inactivation and so are expressed two-fold in females compared to
males®. These mechanisms could lead to protective gene regulation in the Atrx-ckOFm,
causing the sexually dimorphic defects in learning and memory. We previously reported
impairment of spatial learning and memory in a female mouse model with mosaic
expression of ATRX in all cells of the central nervous system?!’. This suggests the

intriguing possibility that female-specific protective factors originate from cell types other
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