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A Ushersyndrome(Usher)isthe leadinggeneticcauseof combineddeafblindness

A Currenttherapiesare limited.

A Genedeliverytherapiesin the inner ear usingadencassociatedsiruses(AAV)provide a promising
avenuefor future treatment.

A Ourknockin murine model expresseshe TypelC Usher(USHO splicesite mutation (c.216G>A)
whichresultsin atruncatedprotein, Harmonin(Lentzet al 2005.

A The mouse model displaysthe same dysfunctionalvisual, auditory, and vestibular phenotypes
seenin USHCpatients(Lentzet al 2010.

A Genetherapy using AAVANEBOL65-Harmonin shows shortterm rescueof hearing and balance
(Panet al 2017).

A OptimizingAAVvectorswill improvethe specificityof USHCgenedelivery

A Our goalis to find a genetherapy that can be usedin both the inner ear and retina to rescue
vision,hearing,andvestibulardeficitsin USH Cpatients

Aim: Examine the tropism of newly engineered AAV mutant capsids in the inner ear.
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Lentz et al 2010

Fig. Usher phenotype in USH1C?218AA mice. Knock-in mice with the USH7C c¢.216G>A splicing mutation
(216AA) responsible for Acadian Type 1C Usher are profoundly deaf (a), have severe imbalance (b) and
visual dysfunction (c).

Is there a single AAV capsid that can
transduce cochlear hair cells,
vestibular hair cells, and retinal
photoreceptors?
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Methods

A Mice: Male andfemale CBAwild-type (WT)littermate mice

A AAV Injection: WT mice are treated with 1.9x10E12 gdml of AA2.P2-V1(Y-F+FV)CBAGFP,
AA\2.P2-VV3-CBAGFPpr salineat postnatal(P)day 1-2 by semicirculaicanal(SCCinjection.

A Auditory BrainstemResponsg ABR) At P30, AAVitreated WT thresholdsare analyzedat 8 kHz,
16 kHz,and 32 kHz

A TissuePreparation Temporalbones are 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 tissueswere storedon rockerat 4 degreesCelsius

A Microdissection Theorganof corti (OC)andvestibularorganswere micro-dissectedn 1x PBS

A 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 DAPland anti-rabbit 555 (1:500) secondaryantibody Stainedtissuesare
mountedon coverslipsusingProlongDiamondmountingmediain the dark

A Confocalimaging Greenfluorescenceprotein (GFP)and myosin 7A are used as a markersfor
transducedcellsat 20x.
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Auditory Brainstem Response (ABRS)

AMice treated by SCC injection with AAVs had ABR thresholds similar to saline
treated WT control mice

AP2V1 capsid transduced supporting cells in the cochlea and vestibular end
organs.

A Little-no transduction was observed in cochlear or vestibular cells witii32
capsid.
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A Deliveryof novel AAV vectorsvia SCdnjection leadsto safe and
effectivetransductionof cochlearandvestibularcellsin mice.

A AA\2.P2-V1-CBAGFPtransducesinner ear support cellsthat may
be atargetfor someformsof geneticdeafness

A Studiesare ongoingto evaluateadditionalnovel capsidso further
expandthe toolbox for effectively treating diseasesof the inner
ear.
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