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Research 
• Biochemistry 
• Mouse studies 
• Other models 
 
Therapeutic approaches 
• Gene therapy 
• UBE3A unsilencing approaches 
• Other approaches 
 
Clinical trials 
• What’s going on? 
• Biomarkers 
 



modified from Dan, 2008 

E1 

Ubiquitin 

Activation by 
E1 

E2 

Transfer 
to E2 

P 

P 

Protein degraded by 
proteasome 

Target protein is 
polyubiquitinated 

E6-AP Protein = UBE3A 
(E3-ligase) 

Ubiquitin transfer to 
target protein (P) 

P 

HECT 

RESEARCH:  What does UBE3A do? 
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Which proteins are targeted by UBE3A? 

UBE3A “labels” specific proteins for disposal 
 
• Which proteins are tagged by UBE3A?  
 
• Which ones are relevant and amenable for pharmacological 

targeting?   
 

• Do other proteins help UBE3A in this effort? 
 

* 



ASF funded research leading to 

identification of substrates 

Mike Greenberg, Ben Distel, Peter Howley, others 

* 



Where in the cell is UBE3A? 

There are 3 forms of UBE3A 
 
• Where are the different 

forms located? 
 
• Do they all have the same 

job? 
 

• Which one is most important 
for Angelman syndrome? 

 



ASF funded research 

Ben Philpot, Ype Elgersma, Stormy Chamberlain 



Mouse studies  
 
1. Mice in which UBE3A can be turned on at 

different times and in different places  
 

2. Mice in which UBE3A can be removed at 
different times/places 

 
• What is the critical window to restore UBE3A? 

 
• Which brain region or neuron type is most 

important to target? 
 

• Which neuron problems cause each phenotype? 
 
 



Mouse studies  

Ben Philpot, Ype Elgersma, Seth Margolis 



Other models 

• Human induced pluripotent stem cells (iPSCs) 
 --iPSCs are turned into neurons 
 --important for identifying human-specific drugs (i.e. ASOs) 
 
• Rat 
 --Ube3a has been knocked out in a rat 
 
• Pig 
 --Ube3a is being knocked out in a pig 
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Silent Mutation 

(TCT → TCC) 

 

Corrected 

(WT) NT 
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AS-causing 

mutation 

Correction of AS-causing point mutation (CRISPR/Cas9) 
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Challenges facing research 

• How do we balance the slow and steady research strategy 
versus high risk and high reward approaches? 
 

• Which research studies should we be devoting most of our 
time towards? 
 

• How well does the therapeutic window translate between 
mouse and human? 
 

• How do we balance research toward a cure with basic 
research, which is essential for developing other therapies. 
 
 



Keeping Our Research Goal in Mind 

• To improve the lives of individuals with Angelman syndrome 



THERAPEUTIC APPROACHES:   

Gene therapy 

https://en.wikipedia.org/wiki/Gene_therapy 



ASF funded first gene therapy study for AS 

• Which form of UBE3A is best for maximal benefit? 
 

• What are expectations for recovery based on intervention 
age? 
 

• Do we need to target the whole brain or is one region 
sufficient? 
 

• What percentage of neurons must be infected? 
 

• What are dangers of too much UBE3A, and how do we limit 
chances of this? 



Featured at 2017 ASF Scientific Symposium 



ASF funded both UBE3A unsilencing 

approaches 
1.  Small molecules that unsilence UBE3A (topotecan) 

UBE3A-ATS UBE3A 

2.  Antisense oligonucleotides (ASOs or AONs) 

UBE3A-ATS UBE3A 

UBE3A-ATS UBE3A 

* 



ASF funded both UBE3A unsilencing 

approaches 

* 



UBE3A unsilencing approaches 

• How long will UBE3A unsilencing last? 
 

• What delivery methods are most appropriate? 
 

• What level of unsilencing is necessary to achieve efficacy? 
 

• Could a low level of unsilencing over a long period of time 
provide benefit? 

* 



Other treatments:   

cure vs treating symptoms 

Bird,2013 



Phenotype-specific treatments 

• How can we best target seizures? 
 

 



Phenotype-specific treatments 

 
• How can we treat anxiety?  What do we know about anxiety 

phenotype? 
 

ASF funded Chris Keary, 

 

 talk by Anne Wheeler at 2017 ASF 

scientific symposium 



Phenotype-specific treatments 

 
• How might we treat motor problems? 



Phenotype-specific treatments 
 
• Many other domains could be targeted:  intellectual 

disability, sleep, communication, drooling, etc. 

ASF funded melatonin study, 

communication studies 



Treating a specific neuron deficit: 

OV101 

STARS clinical trial by Ovid uses a drug called OV101 
 

• OV101 is thought to reverse a deficit in tonic inhibition.  
We’re not entirely sure which phenotypes this is important 
for. 

 
• One brain region in AS mice have deficits in tonic inhibition.  

Other brain regions are being studied 
 

• Safety studies have been previously done (in typical 
individuals), so clinical trial is already going on. 



Treating a specific neuron deficit: 

OV101 



CLINICAL TRIALS  

Ongoing 
• Ovid:  OV101 
 
Upcoming 
• Ionis—antisense oligonucleotides 
• Agilis, UPenn Orphan Disease Center—gene therapy 
• Roche— 

 
Perhaps interested, but not providing details 
• Vertex, Fulcrum, Nestle, Alexion, Cydan 
 
 

* 



Biomarkers 

• What biomarkers are clinically relevant and can be measured 
in a relatively non-invasive manner? 

 
• EEG, seizures, MRI/DTI, body fluids (blood, urine, spinal fluid), 

communication, cognition, memory, motor, sleep, etc. 
 

• How do we best match clinical outcome measures to clinical 
trials? 



Biomarkers 



Biomarkers 



Challenges facing therapeutic development 

• How do we establish optimal ages of intervention?  How does 
this vary by phenotype?  --Elizabeth Berry-Kravis, scientific  
       symposium 

 
• What brain regions are necessary to reach to help with AS? 

 
• How are we dealing with the variability of the patient 

population? 
 

• How do we balance the desire to develop a total cure with 
with addressing the immediate needs of individuals with AS? 
 
 

* 



Challenges facing therapeutic development 

• Which treatment strategies should we be devoting most of 
our time towards? 
 

• How do we establish safety of clinical trials? 
 

• How do we not overburden/overuse the patient population? 

* 



Keeping Our Research Goal in Mind 

• To improve the lives of individuals with Angelman syndrome 

* 


