
ÅUshersyndrome(Usher)is the leadinggeneticcauseof combineddeaf-blindness.
ÅCurrenttherapiesarelimited.
ÅGenedeliverytherapiesin the inner earusingadeno-associatedviruses(AAV)providea promising

avenuefor future treatment.
ÅOurknock-in murine modelexpressesthe Type1CUsher(USH1C) splicesite mutation (c.216G>A)

whichresultsin a truncatedprotein,Harmonin(Lentzet al 2005).
ÅThe mouse model displaysthe samedysfunctionalvisual, auditory, and vestibular phenotypes

seenin USH1Cpatients(Lentzet al 2010).
ÅGenetherapy using AAV-Anc80L65-Harmoninshowsshort-term rescueof hearing and balance

(Panet al 2017).
ÅOptimizingAAVvectorswill improvethe specificityof USH1Cgenedelivery.
ÅOur goal is to find a genetherapy that can be used in both the inner ear and retina to rescue

vision,hearing,andvestibulardeficitsin USH1Cpatients.
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Abstract Results 

Methods

ÅDeliveryof novel AAVvectorsvia SCCinjection leadsto safe and
effectivetransductionof cochlearandvestibularcellsin mice.
ÅAAV2.P2-V1-CBA-GFPtransducesinner ear support cells that may

bea target for someformsof geneticdeafness.
ÅStudiesare ongoingto evaluateadditionalnovelcapsidsto further

expandthe toolbox for effectively treating diseasesof the inner
ear.

Aim: Examine the tropism of newly engineered AAV mutant capsids in the inner ear. 
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Is there a single AAV capsid that can 

transduce cochlear hair cells, 

vestibular hair cells, and retinal 

photoreceptors? 
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ÅMice: MaleandfemaleCBAwild-type (WT)littermate mice.
ÅAAV Injection: WT mice are treated with 1.9x10E12 gc/ml of AAV2.P2-V1(Y-F+T-V)-CBA-GFP,

AAV2.P2-V3-CBA-GFP,or salineat postnatal(P)day1-2 by semicircularcanal(SCC)injection.
ÅAuditory BrainstemResponse(ABR): At P30, AAV-treated WTthresholdsare analyzedat 8 kHz,

16kHz,and32kHz.
ÅTissuePreparation: Temporalbonesare harvestedat P30 and fixed in 4% paraformaldehyde

(PFA). The cochleawere perfusedusing 0.5 mL of 4% PFAvia round window (RW)and oval
window(OW)injections. Post- fix, the tissueswerestoredon rockerat 4 degreesCelsius.

ÅMicrodissection: Theorganof corti (OC)andvestibularorgansweremicro-dissectedin 1x PBS.
Å Immunohistochemistry (IHC): Vestibular tissues are decalcified. Micro-dissectedtissues are

blocked using goat serum, stained with Rabbit anti-Myosin 7A primary antibody (1:250) and
counterstainedwith DAPIand anti-rabbit 555 (1:500) secondaryantibody. Stainedtissuesare
mountedon coverslipsusingProlongDiamondmountingmediain the dark.

ÅConfocalimaging: Greenfluorescenceprotein (GFP)and myosin7A are usedas a markersfor
transducedcellsat 20x.

Auditory Brainstem Response (ABRs)

ÅMice treated by SCC injection with AAVs had ABR thresholds similar to saline 
treated WT control mice 
ÅP2-V1 capsid transduced supporting cells in the cochlea and vestibular end 

organs. 
ÅLittle-no transduction was observed in cochlear or vestibular cells with P2-V3 

capsid. 
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