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Presentation Notes
Hello!  My name is Gwen Geleoc and this is Usher Talks.
I am a researcher at Boston Children’s Hospital.
NEXT
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Presentation Notes
In my lab, we study the inner ear and more precisely 
-the sensory neurons and hair cells that provide the sense of hearing and balance
-the gene that encode for proteins that are essential for their development and function
-how these cells are perturbed and these gene are mutated
-and finally how using various gene therapy approaches we can restore function in presence of these mutations.



Model for Ush1c.216G>A (Acadian mutation)

Characterization of the model 
(Hearing, Balance, Histology and Physiology)

Jennifer Lentz

Development of gene therapy vectors 
Specific for the 216 G>A mutation

Presenter
Presentation Notes
The project that I will be presenting today pertains to an approach that we have developed to target a mutation present in Usher 1 C patients of Acadian descent. The mouse model was developed by Bronya Keets and Jennifer Lentz at Louisiana State University.

The first phase of our work was to characterize the mouse model and determine their hearing thresholds and assess the viability of their sensory epithelium at different stages during development using histology and physiology.  This work led us to the conclusion that the auditory organ developed normally initially and that the sensory cells remained functional right the mice were born.

The second phase of this project involved the development of gene therapy vectors that were specific for this mutation. NEXT



Auditory and 
Balance Testing

Evaluation of the therapeutic benefit 

Cellular physiology

Imaging

Molecular work

Presenter
Presentation Notes
Once we had identified a temporal window for treatment and a vector, the third phase of this project involved complete evaluation of the therapeutic benefit in the mouse. We used a range of techniques and approaches to assess the benefits of the treatment:
Auditory and Balance testing
Cellular Physiology
Imaging 
And Molecular work. NEXT



Development of gene therapy vectors 
Specific for the 216 G>A mutation

Geleoc and Holt, 2014

Tian et al. 2010

Presenter
Presentation Notes
The Usher 1 c gene encode for a protein so called Harmonin that is present in the auditory organ. Expression is highlighted here with this blue dye. The gene is expressed in the sensory cells of the inner ear which are the true auditory and vestibular receptors. These cells are defective in mutant mice and they eventually disappear leading to profound hearing loss.
NEXT



Development of gene therapy vectors 
Specific for the 216 G>A mutation

Round Window
Membrane  Injection

AAV vector (Green)

Vector with
gene fragment

Presenter
Presentation Notes
We developed Adeno-Associated Viral Vectors which are small viruses that are non pathogenic and serve as transporters for any gene or sequence of interest. In our case we packaged a portion of the Ush1c gene. In presence of the 216G>A mutation, the normal protein is absent and instead and short truncated protein in expressed. Our goal here is to re-introduce the correct form the gene and protein.
We performed RWM injections in newborn mice and determined that our vector was capable of transducing a large number of sensory hair cell.
NEXT



Auditory and 
Balance Testing

Evaluation of the therapeutic benefit 

Presenter
Presentation Notes
We then evaluated the therapeutic benefits in young adult mice that had been treated with our vector.
1- First we assessed Auditory and Balance in these mice



Heterozygous (carrier) Homozygous

Open Field Behavior 

ControlMutant

216AA + AAV-Ush1cMutant after treatment









Auditory Brainstem Responses

No response



Evaluation of the therapeutic benefit 

Cellular physiology



Hair Cell Physiology

Cochlea



MUTANT

STIMULUS

AFTER TREATMENT

CONTROL

Recovery of mechano-sensitivity



Evaluation of the therapeutic benefit 

Imaging



CONTROL MUTANT MUTANT AFTER TREATMENT

Hair bundles recovery



Evaluation of the therapeutic benefit 

Molecular work



Correct genetic message (RNA) is detected
In mice that have received the vector

Aberrant RNA

Normal RNA

After treatmentMutant



Protein is detected in recovered subjects

216GG

216AA

216AA
+ AAV-Ush1c



Rescue of Auditory 
and balance 

function

Summary

Sensory hair cells 
maintain  mechano-

sensation

Survival of sensory
hair cells and 

recovery of hair 
bundle morphology

Normal RNA and 
protein

We have developed gene therapy vectors 
specific for the 216 G>A Ush1c mutation
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