
CONCLUSION 
Our results, both with RNAi gene silencing and with CRISPR/Cas9 gene editing, build foundational platform capabilities which may be used to develop potential 
future AAV vector-mediated therapies for many types of ADHL and other inner ear conditions

•

FIGURE 5: Codon-modification of add-back gene resists reduction of expression by miRNA and CRISPR plasmids
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Legend: Western gel images showing that codon-modified versions of the Gene of Interest are resistant to (A) microRNA knockdown effects using two different microRNA vectors and (B) CRISPR/Cas9-mediated knockout effects using two different guide RNA plamids

FIGURE 4: In vitro analysis of CRISPR and miRNA activity
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Legend: (A) Schematics of CRISPR/Cas9 plasmids used for in vitro screening to observe protein reduction via fluorescence imaging and Western Blot; (B) Efficiency of DNA editing and indel creation using TIDE analysis; (C) Schematics of microRNA plasmids used for in vitro 
screening to observe protein reduction via fluorescence imaging and Western Blot.
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Six different guide RNAs were tested for efficacy in reducing protein levels 
of the target Gene of Interest via fluorescence imaging and Western Blot  

GFP fragment is removed for vector production
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FIGURE 3: NGS small RNA analysis of miRNA variants in vitro 
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Legend: Small RNA-seq of microRNA plasmids to evaluate efficacy of guide and passenger strand generation
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FIGURE 2: Dual Luciferase reporter readouts on miRNA screening 
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Residual Luciferase Activity After Knockdown: MicroRNA Scaffold Screen

Residual Luciferase Activity After Knockdown: Full-Length Guide Reporter

Residual Luciferase Activity After Knockdown: Using Full-Length Passenger Reporter 

Residual Luciferase Activity After Knockdown: 30-mer Specific Reporter

Residual Luciferase Activity After Knockdown: Off Target Luciferase

Residual Luciferase Activity After Knockdown: MicroRNA Targeting Sequence Screen
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Engineered microRNAs were designed using combinations of different    
microRNA scaffolds and Gene of Interest targeting sequences

In total, more than 33 unique engineered microRNA plasmids were   
screened for their ability to reduce target gene levels as measured by a 
Dual Luciferase reporter assay

The top 10 plasmids were chosen for further analysis (passenger strand 
generation, off-target knockdown)
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Legend: Luciferase assay-based screening of microRNA plasmids for guide strand activity (panels A-D), passenger strand activity (E), and off-target activity (F).

METHODS 
In vitro screening of engineered microRNA 
plasmids using Gene of Interest mScarlet reporter 
plasmid and Dual Luciferase reporter plasmids

Evaluate Gene of Interest protein knockdown 
using fluorescence imaging and Western Blot

Evaluate guide/passenger strand generation 
and knockdown using Dual Luciferase 
reporter assay
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FIGURE 1: Overview of genetically-driven hearing loss 
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INTRODUCTION 
Autosomal dominant hearing loss (ADHL) is estimated to represent 30% of all genetic forms of hearing loss and is caused by mutation in one copy of 
the gene; most individuals affected by ADHL harbor toxic gain-of-function and/or dominant negative mutations

Current interventions, including hearing aids and cochlear implants, do not address the underlying genetic cause of hearing loss

The development of adeno-associated viral (AAV) vectors as an intracochlear drug delivery platform poses a unique opportunity in the potential 
treatment of genetic forms of hearing loss by developing precision medicines that are selectively designed to target the affected gene

Here we present efforts to screen potential candidates for the potential treatment of ADHL using AAV vector delivering RNAi biallelic gene silencing 
or CRISPR/Cas9 biallelic gene editing techniques, with simultaneous add-back of the functional copy of the gene of interest
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In Vitro Characterization of Gene Silencing Methods With the Potential to Treat Autosomal Dominant Hearing Loss
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gDNA

MicroRNAs within the miR31 and miR34 plasmids are processed to produce predominantly the correct 22mer guide 
strand sequence
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