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ONGOING FUNDING: The AOS award helped me get the K08 award from NIH Ɵtled, “Understanding Noise-Induced Delayed Primary 

DegeneraƟon of the Auditory Nerve”. 

Miniature Intracochlear Imaging Probe Based on Micro OpƟcal Coherence Tomography for Cellular-Level Diagnosis and Therapy of 

Hearing Loss (2021-2024); $1,077,882;  Endomicroscope for diagnosis and therapy of hearing loss; WayVector, Inc; (2019-2024) 

$1,535,519;  Preclinical ValidaƟon of PhotobiomodulaƟon Therapy for Sensorineural Hearing Loss (2019-2024); Uniformed Services 

University Medical Research HU00011920056; $788,845; Human Ear Cellular Atlas (2023-2028) NIH U24DC020857 $3,193,023; 

TargeƟng HMGB1 to improve hearing and enhance therapy for NF2 VesƟbular Schwannomas (2024-2028) NIH R01DC020724 $749,476  

PUBLICATIONS: PublicaƟons directly related to noise-induced primary auditory neuropathy.

OUTCOMES: DefiniƟon of neuropathic versus non-neuropathic noise levels associated with temporary threshold shiŌ in pubescent mice; 2) K08 award 

following AOS award 

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO: 1) Cellular-level imaging of the human inner ear to establish precise 

diagnosis and guide therapy; 2) Drug repurposing for sensorineural hearing loss; 3) Molecular mechanisms of Vestibular schwannoma-induced hearing loss; 
4) Human induced pluripotent stem cell-derived models of hearing loss  5) Novel devices for inner ear stimulation and monitoring

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH: Disabling hearing loss presently affects nearly half a billion people in 

the world. This figure is expected to increase to 2.5 billion people by 2050, with the associated economic cost esƟmated currently at approximately $800 

billion. Despite these staggering staƟsƟcs, the cellular basis of the most common type of hearing loss, called sensorineural hearing loss (SNHL), is unclear in 

living people. Consequently, available therapies are severely limited and there are no drugs FDA approved for the treatment of SNHL. Our research 

addresses these unmet medical needs through domain-specific customizaƟon and fusion of tools from molecular biology, bioinformaƟcs, systems 

neuroscience, biotechnology, and otologic surgery.   
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RESEARCH SUMMARY:  Moderate acousƟc overexposure in adult rodents is known to cause acute loss of synapses on sensory inner hair cells (IHCs) 

and delayed degeneraƟon of the auditory nerve, despite the completely reversible temporary threshold shiŌ (TTS) and morphologically intact hair cells. We 

demonstrated that a cochlear synaptopathy followed by neuropathy occurs aŌer noise exposure in pubescence, and that there is a fine line between 

neuropathic and non-neuropathic noise levels associated with TTS in the pubescent cochlea. Furthermore, we idenƟfied molecular pathways involved in 

this synaptopathy and demonstrated that their targeƟng can be therapeuƟc.  
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