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Christianson Syndrome (CS), which is caused by mutations in the endosomal protein Na+/H+ 
exchanger 6 (NHE6), may be among the most common X-linked brain disorders. CS patients 
with NHE6 mutations are often given a clinical diagnosis of Angelman Syndrome (AS), which is 
caused by loss of E3 ubiquitin ligase UBE3A. We have established a large international registry 
of patients with CS, with enrollment of >35 families. Based in assessment of this cohort, I will 
discuss the overlap of the clinical features of CS and AS. In study of patients with CS with 
relatively higher IQ, we have been able to assess a range of aspects of social communication 
that are not possible in patients with lower adaptive and cognitive function. I will therefore 
present on the social communication phenotype observed in these patients with CS, as this too 
may be relevant to a discussion of social communication in AS. Further still, we have collected 
MRI data on patients with CS and have developed a set of criteria observed on MRI that 
distinguish CS from AS clinically, including findings in the cerebellum. Finally, to investigate a 
potential shared biology, we have been studying mouse models and induced pluripotent stem 
cells (iPSCs) across disorders. Based in use of these models, I will present recent data 
regarding (1) potential biochemical interactions between NHE6 and UBE3A; (2) a functional 
relationship between these proteins, namely, in the regulation of intra-organellar pH; and (3) 
potential shared dysfunction in brain-derived neurotrophic factor (BDNF) signaling in both 
disorders.  


