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Sleep disorders such as short sleep duration and increased sleep onset latency are very 
common in Angelman Syndrome (AS); up to 75% of subjects suffer from sleep disturbances. 
The timing of sleep is regulated by the circadian (daily) clock, and we are studying circadian and 
sleep phenotypes in several novel rodent models of AS. A recent publication reported that the 
Ube3a gene is not imprinted in the central circadian clock locus in the brain (the 
suprachiasmatic nuclei, aka SCN), but we find in contrast that Ube3a is imprinted in the rodent 
SCN. Two publications have reported that a central component of the mammalian circadian 
clock, the protein BMAL1 (ARNTL in humans), is an ubiquitinylation target of UBE3A. This result 
implies that BMAL1 protein in AS-model rodents may be under-degraded and therefore 
increased in abundance. If so, reduction of BMAL1 levels could rescue AS phenotypes, and 
indeed we find that the constant illumination (LL) suppression of wheel-running activity that 
occurs in AS rodents is rescued when maternal deletion of Ube3a (leading to AS) is combined 
with lower gene dosage of Bmal1 (accomplished by heterozygosity for Bmal1). We can also 
rescue the LL-suppression of running wheel behavior by localized administration of Ube3a-AAV 
to the SCN region of the hypothalamus of AS-rodents (in collaboration with Agilis 
Biotherapeutics). Therefore, the level of expression of UBE3A protein in the SCN is low in AS-
rodents, and this insufficiency can be reversed by enhanced expression of UBE3A. Ube3a 
expression constitutes a direct mechanistic connection between symptoms of AS and the 
circadian mechanism, suggesting chronotherapeutics for AS sleep disorders. Moreover, 
circadian/sleep phenotypes may serve as an effective biomarker for AS in clinical trials to 
identify optimal pharmacological treatments. 
 
 
 
 
 
 
 



1. UBE3A expression is decreased in the SCN of m-/p+ but not m+/p-  (both mice and rat), 
indicating an imprinting of Ube3a in SCN. Which is different from the observation of the Philpot  
lab. (Rat brains were collected by the Webb lab, rat IHC was performed by Dr. Sumov.  Mice 
brain were collected and prepared by SS and IHC was performed by Lily Yan. Dr. Sumov and 
Lily Yan are independent labs of the Johnson lab ) 
 
2. Rescue of LL suppression of  locomotor activity in AS-model mice is achieved by reducing 
gene dosage of Bmal1 in mice (done by SS).  
 
3. Administration of UBE3A-AAV in brain is able to rescue LL suppression of locomotor activity 
in AS-model mice (done by SS with the AAV from the Nash and Webb lab).  
 
4. More detailed circadian and sleep phenotypes in Baylor/UG mice are undertaken (SS, 
Electronic experiments will be done at Harvard). 
 


