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Place of birth: Buffalo, NY
Education
Year Degree Field of Study
1986 B.S. Biology
1992 M.S Physiology
1995 Ph.D. Physiology
Postdoctoral training
1995-1999  Post-doctoral fellow Neurobiology
Academic Appointments
1999 — 2001 Instructor Neurobiology
2001 —2005  Assistant Professor ~ Neuroscience
2005—-2010  Associate Professor ~ Neuroscience
2011 -2015  Associate Professor ~ Otolaryngology

2014 — present HST Affiliated Faculty

Otolaryngology
& Neurology

2016 — present Professor

Department of Otolaryngology and Communication Enhancement

Institution

Wofford College
University of Rochester
University of Rochester

Harvard Medical School
Massachusetts General Hospital
Howard Hughes Medical Institute

Harvard Medical School
Massachusetts General Hospital
University of Virginia
University of Virginia

Boston Children’s Hospital &
Harvard Medical School

Harvard Medical School &
Massachusetts Institute of Technology

Boston Children’s Hospital &
Harvard Medical School
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Major Administrative Leadership Positions

Local

2004 Course Director, NGP Seminar Previews  University of Virginia
2008 —2010 Course Director, Neurobiology 703 University of Virginia
2012 — present Co-Course Director, Neuro200 /HST130  Harvard Medical School
2014 — present Director of Research, Dept. Otolaryngology Boston Children’s Hospital

National and International

2007 —2011 Course Co-Director, Biology of the Inner Ear Marine Biological
Labs, Woods Hole, MA

2016 Vice-chair Auditory Systems Gordon Conference Bates College, ME

2018 Chair, Auditory Systems Gordon Conference Bryant College, RI

2019 Co-chair Keystone Conference on Sensory Systems Seattle, WA

2019 Co-Chair New York Academy of Sciences Meeting New York, NY

2021- present Chair, Usher Syndrome Society Scientific Advisory Committee, Boston, MA

Committee Service:

Local

2002 -2005  Neuroscience Department, Faculty Search Committee UVA
2002 — 2011 Ten graduate student thesis committees UVA
2003 Neuroscience Graduate Program, Admissions Committee UVA
2004 - 2006 Neuroscience Graduate Program, Seminar Committee, Chair UVA
2006 —2007  Neuroscience Department, Faculty Search Committee, Chair UVA
2006 — 2008 Internal Grant Review Committee UVA
2006 —2009  Dean’s Research Advisory Committee UVA
2008 Neuroscience Graduate Program, Admissions Committee UVA
2009 Neuroscience Department, Faculty Search Committee UVA
2008 Pharmacology Department, Faculty Search Committee UVA
2009 - 2011 Faculty Senate, Co-chair, Science and Engineering P&D Committee UVA
2010-2012 Science and Engineering Research Council UVA
2012 -2019  Otolaryngology Department, Faculty Search Committee (chair) BCH
2015-2018 TRP grant review committee BCH
2016 —2019  Promotions and Reappointments Committee HMS
2012 — present Six HMS graduate student thesis Committees HMS
2012 —present Eight HMS graduate student QE Committees HMS
2012 — present Animal Research at BCH Steering Committee BCH
2012 — present  Surgical Research Council BCH
2019 — present Chair of eight SHBT Qualifying Exam Committees HMS

2022 —present SHBT Fund Raising Committee Chair HMS
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2023 —present  Chair, Kirby Trainee Committee BCH
National and International

2009 -2012  Program Committee — Association for Research in Otolaryngology
2013 -2015  Organizing Committee — 2014 Society of General Physiologist Meeting
2013 -2014  Program Committee — American Society for Gene and Cell Therapy
2016 —2018  Nominations Committee — Association for Research in Otolaryngology
2019 —present Founder Committee — International Society for Inner Ear Therapeutics
2021 Ad Hoc Member of NIH/NIDCD Council

2024 —present Program Committee — Association for Research in Otolaryngology

Professional Societies

1990 -1992  President - Graduate Student Society, University of Rochester
2004 —2006  International Brain Research Organization

1991 — present  Society for Neuroscience

1994 — present Biophysical Society

1995 — present  Association for Research in Otolaryngology

2012 — present American Society for Gene and Cell Therapy

2018 —present Founder, International Society of Inner Ear Therapeutics

Grant Review Activities

2003, 2005 NIH study section, [IFCN6 Ad-hoc Member
2004, 2010 Wellcome Trust, Neuroscience Ad-hoc Reviewer
2005 — present Tinnitus Research Consortium Permanent Member
2005 NIH study section, AUD Ad-hoc Member
2010-2014  NIH study section, AUD Permanent Member
2013 -2018  American Otological Society Advisory Board Permanent Member
2013 Action on Hearing Loss Ad-hoc Reviewer
2013 National Agency for Research (France) Ad-hoc Reviewer
2013 Neurological Foundation of New Zealand Ad-hoc Reviewer
2013 Auckland Medical Research Foundation Ad-hoc Reviewer
2014 US Army Medical Research Ad-hoc Reviewer
2015 National Science Foundation Ad-hoc Reviewer
2015 NIH — SEP Review chair

2017 NIH — SEP Ad-hoc Reviewer
2021 — present Usher Syndrome Society, Grant review Review chair

2022 NIH — SEP Review chair

2023 NIH study section, AUD Ad-hoc Member
Editorial Activities

2017 — 2021 Section Editor — Hearing Research

2020 Guest editor, Hearing Research special issue on Inner Ear Gene Therapy

Ad hoc Reviewer: Nature, Journal of Neuroscience, Journal of Physiology, Journal of



Jeffrey R. Holt, Ph.D. p. 4

Neurophysiology, Neuroscience, Brain Research, Journal of Biological Chemistry, Trends in
Neuroscience, Biophysical Journal, Journal of the European Molecular Biology Organization,
Hearing Research, Journal of the Association for Research in Otolaryngology, Gene Therapy,
Plos One, PNAS, USA, Neuron, Molecular Therapy, Plos Biology

Honors and Prizes:

2001
2004
2005
2006
2008
2014
2017
2019
2019
2019
2020
2021
2021
2022
2023
2023

American Physiological Society Travel Award for 24th [UPS in New Zealand
W.M. Keck Foundation Distinguished Young Scholar Award
University of Virginia Leadership in Academic Medicine
National Organization for Hearing Research Burt Evans Young Investigator Award
Physik Instruments Nanolnnovation Award
Pilot Award Boston Children’s Hospital
Translational Research Award Boston Children’s Hospital
HMS Scholars in Medicine Excellence in Student Mentoring Award HMS
Bellucci Prize for Hearing Research Creighton University
Scientific Grand Prize Foundation Pour L’ Audition
Rizer Memorial Lecture American Neurotology Society
Pioneer Award Association for Research in Otolaryngology
Robert Wenthold Memorial Lecture NIH / NINDS
Keynote Speaker — 4™ International Symposium on Mechanobiology
Keynote Speaker — 44" Annual David W. Smith Workshop on Morphogenesis
Maria Bitner-Glindzicz Memorial Lecture University College London

Funding Information: Current

2013 - 2024 TMC gene function in sensory hair cells — Active
Type: NIH, NIDCD RO01DC013521
Role: Principle Investigator
For this exploratory project we will investigate the function of 7mc genes
in hair cells and test the hypothesis that 7mc/ and Tmc2 are components
of the hair cell transduction channel.
2024 - 2029 Structure and Function of Mechanosensitive Channels in Inner Ear Hair
Cells— Active
Type: NIN, NIDCD R0O1DC021469
Role: Principle Investigator
For this project we will characterize the structure and function of
TMEMG63B channels in the inner ear.
2017 —2027 Barber Fund for Gene Therapy Research — Active
Type: Private Foundation
Role: Principle Investigator
For this project we will develop novel gene therapies for hearing loss.
Past
2001 — 2005 Mpyosin Disruption and Inner Ear Structure and Function

NIH, NIDCD R01-DC03279
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2003 —2008
2005 - 2008
2006 — 2011
2009 - 2011
2011 -2014
2013 -2015

p-5

Subcontract PI
This grant supported a collaborative effort to develop a chemical-genetic
strategy to study myosin function in hair cells of transgenic mice.

Stem Cells and Repair in the Auditory and Vestibular Systems

NIH, NIDCD R01-DC006182

Subcontract PI

This grant supported a collaborative project between three UVA
investigators to regenerate sensory hair cells from precursor cells and adult
and embryonic stem cells.

Viral Transfection of Human Hair Cells

Virginia Lion’s Club

Co-PI

These funds supported a collaborative project between the Otolaryngology
Department and my lab focused on the development of adenoviral vectors
to mediate gene transfer into human hair cells in vitro.

Identification of the Principal Players Involved in Transduction and
Adaptation in the Inner Ear

Carmen Trust for Biomedical Research

Principle Investigator

This grant supports work focused on a developmental approach to identify
the molecular components of the hair transduction complex.

lon Channel Function in Auditory and Vestibular Hair Cells

NIH, NIDCD R0O1-DC05439 — ARRA Administrative supplement
Principle Investigator

This grant focuses on the physiology of several classes of ion channels
expressed in inner ear hair cells. Mutations in each channel family under
investigation cause inherited human disease including deafness.

Inducible Hair Cell Specific Expression of Potassium Channels —

NIH, NIDCD R21

Principle Investigator

For this exploratory project we will develop a transgenic mouse that will
express potassium channels under the control of an inducible, hair cell
specific promoter. The model will be used to investigate the source of
cochlear amplification in outer hair cells, the role of spontaneous activity
in inner hair cells and the nature of synaptogenesis in vestibular hair cells.

Waking from Hibernation: Recovery of Brain Function Following
Reversible Congenital Hearing Loss

Type: Curing Kids Fund Research Program

Collaborator, Principle Investigator: Daniel B. Polley, Ph.D.

For this collaborative project we will use a mouse model, developed in my
lab, to investigate how auditory pathways in the brain recover following
extended hearing loss.
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2012 -2018
2007 -2019
2014 -2019
2001 — 2021
2019 —2022
2021 —-2023

p-6

Gene Therapy in Mouse Models of Human Deafness

Bertarelli Foundation for Translational Neuroscience / Neuroengineering
Role: Principle Investigator

Co-investigator: Patrick Aebischer (President of EPFL) For this project
we investigate a gene therapy approach to introduce wild-type gene
sequences into mice that carry dominant and recessive mutations in genes
that cause human deafness. We will attempt to restore function at the
cellular level and at the whole-animal level.

Hair Cell Development in the Mouse Embryo

NIH, NIDCD R01-DC008853

Role: Collaborator. Principle Investigator: Gwenaelle G.S. Geleoc, Ph.D.
This grant supports a collaborative effort to characterize the functional
development of hair cell mechanotransduction in the mouse cochlea.

Modeling Inner Ear Differentiation with Pluripotent Stem Cells

Type: NIH, NIDCD R01DC013294

Role: Sub-contract Principle Investigator

PI: Eri Hashino (University of Indiana). For this project we will
characterize stem-cell derived cells directed toward inner ear phenotypes.
Stem cells will be derived from both mouse and human tissue.

lon Channel Function in Auditory and Vestibular Hair Cells

NIH, NIDCD R01-DC05439

Role: Principle Investigator

This grant focuses on the physiology of a novel form of
mechanotransduction and molecular mechanisms of adaptation in auditory
and vestibular hair cells

Translation of TMC1 gene therapy for clinical application

Type: SRA from Audition Therapeutics

Role: Principle Investigator

For this project we will generate preclinical data to support an IND
application to the FDA to initiate a clinical trial focused on TMC1 gene
therapy for DFNB7/11 patients.

Translational Gene Therapy for DFNB16 Hearing Loss Patients

Type: Rosamund Stone Zander Translational Neuroscience Center Grant
Role: Principle Investigator

For this project we will develop STRC gene therapy for use in humans.

Teaching of Students in Courses:

Local

1990 — 1991

Introduction to Neuroscience University of Rochester
3-4yr undergraduate students 4, 1hr discussions, 4, 2hr labs
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1994

1997 —2000

1997

1999

2001 — present

2002 — present

2002 —2006

2003

2003

2003, 2009

2004 — 2009

2004

2007

2008

2013

2016 -2018

Sensory Transduction
1% year graduate students

Neuroscience 200 / HST130
1*" year HST students

Cell Biology
1-2yr undergraduate students

Neuroscience
3-4yr undergraduate students

Neurobiology 703
1*" year graduate students

Medical Neuroscience
1*" year medical students

Neurophysiology 862
2" year graduate students

Neuroscience 808
All NGP students

Neuroscience 707
1*" year graduate students

Directed Readings 851
2™ year graduate students

Human Physiology 832
2" year graduate students

NGP Seminar Previews
All NGP students

BIMS 813,
2" year MSTP students

Biology 431
4th year undergrad students

Neurobiology 301

SHBT 201

p-7

Baylor College of Med.
3, lhr discussion groups

Harvard/MIT HST Program
6, 2hr conferences
(head conference instructor)

Harvard University, FAS
8, 3hr labs

Harvard University, FAS
4, 1hr lectures

UVA
2, 2 hour lectures/semester

UVA 4, lecture, 2 labs,
2 discussion groups/semester

UVA
2, 2hr lectures/semester

UVA
1, 2hr panel

UVA
1, 2hr discussion

UVA
10, 2hr sessions

UVA
3, 2hr lectures

UVA
16, 1hr sessions

UVA
1, 2hr lecture

UVA
1, 2hr lecture

HMS, 1, 2hr lecture

2, 2hr lecture
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2012 — present

National

2003, 2004

2005, 2006

2007 -2013

2008

2012 — present

2018
2020

2023

Neurobiology 200 / HST 130
Co-director / lecturer

Pediatric Audiology
1*" year audiology students

Neurobiology Course
graduate level students

Biology of the Inner Ear
graduate level students

Neurobiology
4™ year undergraduate students

Cellular Physiology & Biophysics
Undergraduate, BIOL 1100

Cellular Physiology & Biophysics

Markey Pathway M.D. course on Hearing

Guest Lecture — Neurobiology

Advising Responsibilities

p-8

HMS
8, 1.5 hr sessions

James Madison University
1, 2hr guest lecture

Marine Biological Labs
1, 2 hour guest lecture

Marine Biological Labs
1, 2 hr lecture, 4, 4 hour labs

University of Richmond
1, 1 hour guest lecture

Brown University
1, 2 hour guest lecture

Vanderbilt University
1, 2 hour guest lecture
Washington University

Brown University
1, 2-hour lecture

Rotation students (2001-2021) ~5 hrs/week/student for 4 months

Jessica Risner - Published one manuscript in J. Neurosci with cover
Eric Stauffer (UVA — NGP)
Micheal Nelson (UVA — NGP)
Peihan Su (UVA — NGP)
Micheala Levin (UVA — NGP)
Geoff Horwitz (UVA — NGP)
Kathryn Barletta (UVA — MSTP)
Charlie Askew (UVA —NGP)
Ye-Hyun Kim (UVA — NGP)

Sarah Gluck (HST — SHBT)
Hannah Goldberg (HST — SHBT)
John Lee (HST — SHBT)

Carl Nist-Lund (HMS — PiN)
Corey Loeb (HMS — SHBT)
Ginnie Hu (HMS — SHBT)
Matthew Mum (HMS — SHBT)
Grace Chaves (HMS — SHBT)
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Resident Rotations ~5 hrs/week/resident for 3 months

Garth Essig, M.D.

Sean Miller, M.D.

Chuck Fletcher, M.D. Published one manuscript

Chris Colclasure, M.D. Published one manuscript, resident research award,
Fitz-Hugh symposium

Mentorship of Junior Faculty

2004 —2008: Brad Kesser, M.D. Professor, Department of Otolaryngology
Published 2 manuscripts, awarded 2 research grants from foundations/
professional societies, 2008 Fowler Award for Best Basic Science Thesis -
Triological Society

2011 — 2014: Michael Tri Do, Ph.D. Assistant Professor, F.M. Kirby
Neurobiology Center, Department of Neurology, BCH. Quarterly meetings
offering guidance on grants, papers, mentorship of students, etc. Awarded RO1
grant on first submission.

2014 —2016: Selena Heman-Ackah, M.D., Ph.D., Assistant Professor of
Otology/Neurotology BIDMC/BCH, Awarded FFB grant to develop gene therapy
for Usher Syndrome, type 1C work to be done in our lab.

2015 —-2020: Todd Anthony, Ph.D. Assistant Professor, F.M. Kirby
Neurobiology Center, Department of Neurology, BCH. Quarterly meetings
offering guidance on grants, papers, mentorship of students, etc.

2020 — present: Eliot Shearer, M.D., Ph.D. Assistant Professor of
Otolaryngology, BCH/HMS, mentor on successful KO8 award.

Former Ph.D. students

2002 — 2008 Jessica Risner, Ph.D., Post-doc, Imperial College London
Published four manuscripts, awarded NRSA fellowship and Best Neuroscience
Dissertation and six other research awards.

Current position: Research Funding Manager, Cancer Research UK

2003 — 2008 Eric Stauffer, Ph.D. Research Associate, Diffusion Pharmaceuticals
Published six manuscripts, including one first-author Neuron paper with cover,
Awarded 1% place in UVA research presentations & Robert Huskey Award for
Excellence in Science, plus four other awards

Current position: Regulatory Affairs Manager, MedImmune LLC.

2008 — 2012 Michaela Levin, Ph.D.
Published one first author manuscript, Huskey Award for Excellence in Science
Current position: Technology Development Associate, Harvard Medical School
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2007 -2012 Geoffrey C. Horwitz, Ph.D.

Received Huskey Graduate Research Award and two other research awards.
Published four manuscripts, three as first author.

Current position: Decibel Therapeutics

2010 -2014 Ye-Hyun Kim, Ph.D.

Received AAAS Excellence in Science Award and 2 other research awards,
published one first author paper, co-author on two other papers.
Post-Doctoral Fellow at Johns Hopkins with Elizabeth Glowatski, Current
position: Akouos

2009 — 2015  Charles Askew, Ph.D.

Co-author on six manuscripts, including first author on Science Translational
Medicine manuscript. Received one merit based travel award, 1st Place Robert J.
Huskey Biomedical Sciences Oral Presentation Award (2015).

Current Position: Post-Doctoral Fellow at UNC with Jude Samulski

2016 — 2020 Hannah Goldberg
Student in HMS SHBT program. Project: Gene therapy in mouse models of
Usher Syndrome. Co-author on three manuscripts. Current: Scientist nFerence.

2017 —2021 John Lee

Student in HMS SHBT program. Project: Sensory transduction is required for
normal development and maintenance of cochlear inner hair cell synapses. First
author on three manuscripts including one in eLife. Current: Post Doc at NIDCD

Current Ph.D. students
2022 — present Matthew Mun (SHBT). Rotation student — TMC protein function.
Former Postdoctoral Fellows

2002 — 2004 David Abraham, Ph.D.
Published one J. Neurosci paper
Current position: Bioscience analyst, Virginia Bioinformatics Institute

2006 -2019  Yukako Asai, Ph.D.
Awarded Marie Currie International Fellowship, Published two first author
manuscript and 10 others. Current position: Research Associate, Akouos

2006 — 2010 Andrea Lelli, Ph.D.

Awarded Nanolnnovation Grant, published seven manuscripts including one in
Nature Communications and one in JCI

Current position: Lecturer, Pasteur Institute

2012 -2016  Xiaoping Liu, Ph.D.
Published one co-author manuscript in Hum Mol Genetics and two first authored
papers in Neuron and Nature Com. Post-doctoral Fellow with Xiaoqin Wang,
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Johns Hopkins, Current position: Allen Institute
2014 -2017 Swetha Murali, Ph.D. Published one manuscript in J. Neurophysiol

2011 —-2018 Bifeng Pan, Ph.D. Published 19 manuscripts, including five first
authored manuscripts, two in Neuron and two in Nature Biotech.

2018 — 2020 Jason Wu, Ph.D., Published two manuscripts, including one first
author manuscript in Molecular Therapy.

2019 — 2023, Irina Marcovich, one first authored review article, one first
primary research article in Biomolecules

Current Postdoctoral Fellows:
2016 — present, Olga Shubina-Oleinik. Published one first author review article,
one first author manuscript in Science Translational Medicine and one in

Science Advances.

2019 — present, Wang Zheng, one first authored review article and one first author
manuscript in Science Advances and one in Neuron.

2019 — present, Stephanie Mauriac, published one first authored manuscript in
Cells.

2021 — present, Evan Ratzan, published one first author manuscript in Frontier
in Neurology.

2022 — present, Thibault Peineau, published one middle author manuscript
2023 — present, Chloe Petit
2023 — present, Tais Castagnola
Invited Presentations No presentations below were sponsored by outside entities
Local
2000 The role of myosin I3 in adaptation by mammalian vestibular hair cells: A targeted
mutation confers drug sensitivity / Seminar
Harvard/MIT, Mass Eye&Ear, Eaton Peabody Lab.
2002 Mechanotransduction and adaptation in hair cells: A chemical-genetic strategy
demonstrates a role for myosin Ic / Seminar

University of Virginia, Neuroscience Graduate Program Seminar Series

2002 Molecular motors in the sensory cells of the mammalian inner ear / Workshop
University of Virginia, Interdisciplinary Workshops on Sensory Systems:
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2005

2005

2008

2008

2010

2011

2011

2011

2011

2012

2012

2013

2014

2014

2014

2015

2015

The molecules and mechanisms of mechanotransduction in sensory hair cells / Seminar
University of Virginia, Biology Department Seminar Series

Hereditary hearing loss / Symposium
University of Virginia, Department of Otolaryngology, Fitz-Hugh Symposium

The future of clinical audiology / A tribute to Roger Ruth and 30 years of service
University of Virginia, Department of Otolaryngology

Mechanotransduction and adaptation in mouse auditory hair cells / Seminar
University of Virginia, Biomedical Engineering Department Seminar Series

The molecules and mechanisms of mammalian mechanosensation / Seminar
University of Virginia, Psychology Department Seminar Series

The molecules and mechanisms of sensory signaling in the inner ear and the prospects for
gene therapy / Seminar University of Virginia, Pathology Department Seminar Series

Gene therapy for mouse models of human deafness. / Bertarelli Symposium, HMS

Identification of a novel gene family required for mechanotransduction in sensory hair
cells of the mammalian inner ear. HMS/BCH Neurobiology Seminar Series.

The molecules and mechanisms of mechanotransduction. Department of
Otolaryngology, BCH

The function of TMC proteins in mechanotransduction in mouse inner ear hair cells
F.M Kirby Neurobiology Center / Faculty Seminars

Are TMCs The Mechanotransduction Channels of sensory hair cells?
EPL/MEEI Seminar Series

The function of TMC proteins in mechanotransduction in mouse inner ear hair cells
Molecular Biology of the Inner Ear Seminar Series, HMS/MEEI

Gene therapy for mouse models of human deafness. / Bertarelli Symposium, HMS
Sensory and Viral Transduction in the Mammalian Inner Ear, Voyager Pharmaceuticals

Sensory and Viral Transduction in the Mammalian Inner Ear, Editas Medicine.

The contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells, Boston University Hearing Research Center.

Molecular identity of the elusive sensory transduction channel in auditory and vestibular
hair cells, Boston University School of Medicine.
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2015

2015

2016

2016

2016

2017

2018

2018

2018

2018

2019

2019

2019

2019

2021

2021

TMC gene therapy restores auditory function in deaf mice. Department of
Otolaryngology, BCH.

TMC gene therapy restores auditory function in deaf mice. InterUrban Clinical Club,
Boston, MA.

TMC Gene Therapy Restores Hearing in Mouse Models of Genetic Deafness, Decibel
Therapeutics.

TMC Gene Therapy in Mouse Models of Genetic Deafness. Bertarelli Symposium,
Harvard Medical School.

Sensory Hair Cell Function, Dysfunction and the Prospects for Hearing Restoration,
Massachusetts Medical Society.

TMC Function, Dysfunction and Restoration. — invited seminar, Translational
Neuroscience Center, BCH

TMC Gene Therapy in Mouse Models of Genetic Deafness, Bertarelli Symposium,
Harvard Medical School

Sensory Hair Cell Function, Dysfunction and the Prospects for Hearing Restoration,
Brandeis University.

F.M Kirby Neurobiology Center Faculty Lunch Seminar Series, BCH, Structure,
Function and Restoration of Hair Cell Transduction Channels, BCH.

BCH Department of Otolaryngology, Otology Conference, BCH: Structure, Function and
Restoration of Hair Cell Transduction Channels.

Broad Institute of Harvard/MIT: Identity, Structure and Function of Hair Cell
Transduction Channels.

Mass Eye and Ear Resident Research Day: Function, Dysfunction and Restoration of
Auditory Transduction Channels.

Schepens Eye Institute / Mass Eye and Ear: Function Dysfunction and Restoration of
Auditory Transduction Channels.

Division of Newborn Medicine at Boston Children’s Hospital Seminar Series: Function,
Dysfunction and Restoration of Auditory Transduction Channels

BCH Department of Otolaryngology Retreat: Development of Gene Therapy for a
Common Form of Genetic Hearing Loss

Harvard Catalyst Five Senses Symposium: Function, Dysfunction and Restoration
of Auditory Transduction Channels
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2021

2021

2022

2023

BCH Gene Therapy Seminar Series: Gene Therapy for Genetic Hearing Loss
BCH Leadership Forum: Auditory Neuroscience at BCH, Bench to Bedside & Back
BCH Gene Therapy Seminar Series: Gene Therapy for DFNB16 Hearing Loss

BCH Neurosurgery Roundtable: Gene Therapy for Genetic Hearing Loss

2023 BCH, Board Research Meeting: Gene Therapy for Genetic Hearing Loss

2023 BCH, Kirby Faculty Lunch Talk: Molecules and Mechanisms of Inner Ear Hair Cells
National

2001 Molecular physiology in the sensory hair cells of the mouse utricle / Symposium

2001

2002

2002

2002

2002

2002

2003

2004

2004

2004

Association for Research in Otolaryngology

Mechanotransduction and adaptation in sensory hair cells: A chemical-genetic strategy
demonstrates a role for myosin Ic. Podium presentation: Association for Research in
Otolaryngology

Vestibular influences on movement / Symposium, Barany Society Meeting

Mechanotransduction and adaptation in sensory hair cells: A chemical-genetic strategy
demonstrates a role for myosin Ic / Seminar University of California, Davis

Mechanotransduction and adaptation in sensory hair cells: A chemical-genetic strategy
demonstrates a role for myosin Ic / Seminar NIH, NIDCD Seminar Series

Mechanotransduction and adaptation in sensory hair cells: A chemical-genetic strategy
demonstrates a role for myosin Ic / Seminar Johns Hopkins University, Department of
Otolaryngology

Gravitational effects on transduction and adaptation on sensory hair cells of a mammalian
vestibular organ / Symposium American Society for Gravitational and Space Biology

Transduction and adaptation in sensory hair cells / Symposium
James Madison University, Innovations in clinical communication sciences symposium

Specific inhibition of voltage-gated potassium conductances in mouse hair cells using a
mutant form of KCNQ4 / Symposium International Conference on the Molecular
Biology of Hearing and Deafness

Functional development of sensory signaling in mouse vestibular hair cells / Seminar
West Virginia University, Department of Otolaryngology

Functional development of sensory signaling in mouse vestibular hair cells / Seminar
The Vollum Institute, Oregon Health Sciences University
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2004

2004

2005

2005

2005

2005

2005

2006

2006

2007

2007

2008

2008

2008

2008

2009

Sensory signaling in inner ear hair cells: mechanotransduction to neruotransmission.
Creighton University

Virally-mediated gene transfer: from virology to practice / Symposium
Association for Research in Otolaryngology

The molecules and mechanisms of sensory signaling in the inner ear / Seminar
Harvard Medical School, Boston Children’s Hospital

The molecules and mechanisms of sensory signaling in the inner ear / Seminar
Stanford University, Department of Otolaryngology

Transduction and signaling in the sensory hair cells of the inner ear / Seminar
Marie Biological Labs, Woods Hole, MA

Myosin motors modulate mammalian mechanotransduction / Seminar
Scripps Research Institute, Inaugural speaker for Molecular Neuroscience Seminar Series

Hair cells: transduction, transmission, regeneration. A developmental approach for
identification of the hair cell transduction channel / Symposium (Symposium Chair)

Society for Neuroscience Annual Meeting

Carving the space-time continuum in the developing auditory system / Symposium
Winter Conference on Brain Research

A developmental approach for identification of hair cell genes and proteins / Workshop
McLaughlin Research Institute, Workshop on Auditory Research.

Mechanosensory transduction: The molecular mechanisms of adaptation in
mechanosensory hair cells / Symposium Gordon Research Conference

The molecules and mechanisms of sensory signaling in the inner ear / Seminar
Northwestern University, Hugh Knowles Scholar

Mechanotransduction and adaptation in auditory hair cells / Seminar NIH/NIDCD

The molecules and mechanisms of sensory signaling in the inner ear / Seminar
University of Texas, Galveston, Neuroscience Research Day, Keynote speaker

The molecules and mechanisms of mechanotransduction in the inner ear / Seminar
University of Richmond

The molecules and mechanisms of sensory signaling in the inner ear / Seminar
University of Rochester, Department of Neurobiology

Mechanotransduction in physiology and disease / Symposium Keystone Conference
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2009

2009

2010

2010

2011

2012

2012

2012

2013

2013

2013

2013

2013

2013

2014

2014

2014

The molecules of mechanosensory transduction in the mammalian inner ear / Seminar
University of Pennsylvania, Department of Otolaryngology

The molecules and mechanisms of transduction in the mammalian inner ear / Seminar
East Carolina University

The molecules and mechanisms of mechanosensation in the mouse inner ear / Seminar
Harvard Medical School / Children’s Hospital Boston

Hair cell and neuronal function and dysfunction in the mouse inner ear / Symposium
The Jackson Laboratory, Conference: The mouse as an instrument for ear research

The molecules and mechanisms of mechanosensation in the mammalian inner ear /
Seminar. University of Kentucky

Mechanotransduction in mouse vestibular hair cells requires transmembrane channel-like
genes 1 or 2. Podium presentation / Association for Research in Otolaryngology

Introduction of David P. Corey, Ph.D. for the 2012 Award of Merit, ARO

Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2. Seminar.
Columbia University

Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2. Seminar.
Rutgers University

Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2. Seminar.
Johns Hopkins University

Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2. Seminar.
Brown University

The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Invited podium presentation: Molecular Biology of Hearing and Deafness, Stanford.

The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Seminar: Marine Biological Labs, Woods Hole, MA

The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Seminar: University of Indiana

Bertarelli Symposium Neuroengineering: Molecules, Minds and Machines. Invited
Symposium Speaker and Session Chair

TMC Function in hair cell Mechanotransduction. Speaker and Session Chair. ARO.

The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Invited Symposium Speaker and Session Chair: Biophysical Society
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2014 Ton Channels: From Structure to Disease. UC Berkeley Molecular Cell Biology/Cellular
and Developmental Biology Symposium

2014 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Seminar: University of Florida

2014 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Seminar: University of Michigan

2014 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Seminar: Wayne State University

2014 TMC gene therapy in mouse models of human deafness. Invited Symposium Speaker,
International Symposium on Usher Syndrome

2014 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Key Note Speaker, Gordon Conference on Auditory Systems

2014 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Invited Symposium Speaker, Society of General Physiologists

2014 The Mouse as an Instrument for Ear Research VI. The Jackson Laboratory in Bar
Harbor, ME

2015 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
University of Pennsylvania.

2015 The Transmembrane Channel-Like Family: Molecules, Mechanisms and Models of
Mechanotransduction. ARO Symposium organizer, speaker and chair.

2015 Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. Janelia Farms Force-Gated lon Channels conference.

2015 TMC gene therapy in mouse models of human deafness. Conference on Implantable
Auditory Prostheses.

2015 Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. University of Washington.

2015 Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. Stanford University.

2015 Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. Yale University.

2016 Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. Duke University.
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2016

2016

2016

2017

2017

2017

2017

2017

2018

2018

2018

2018

2018

2019

2019

2019

Hair cell function and dysfunction in mouse models of human deafness. Sense to Synapse
Symposium, Rockefeller University.

Cysteine Mutagenesis Reveals TMC1 Residues that Contribute to Mechanotransduction.
Auditory Systems Gordon Conference.

Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. Emory University.

Keynote speaker for Brown University graduate research day. “Auditory Neuroscience,
Hear and Now”.

Contributions of TMC proteins to sensory transduction in auditory and vestibular hair
cells. University of Mississippi

Tmc Function, Dysfunction and Restoration. NIDCD/NIH.

Gene therapy for genetic hearing loss — 2017 Peroxisome Biogenesis Disorders
Conference

Cysteine Mutagenesis Reveals TMC1 Residues that Contribute to Mechanotransduction.
University of Southern California.

Molecular identification of sensory transduction channels in auditory hair cells —
Vanderbilt University

Cysteine Mutagenesis Reveals TMC1 Residues that Contribute to Mechanotransduction.
— Oregon Health Sciences University & Vollum Institute

Chemical Senses Conference on Smell and Taste Disorders — invited speaker, TMCI1
gene therapy for inner ear disorders. Philadelphia, PA

American Speech and Hearing Association — invited speaker, TMC1 gene therapy for
inner ear disorders. Boston, MA

Function, Dysfunction and Restoration of Hair Cell Transduction Channels, University of
Rochester, Rochester, NY.

Association for Research in Otolaryngology, Balitmore, MD: Cysteine Substitution
Identifies the Pore-forming Region of TMC1 in Hair Cell Sensory Transduction Channels

Biophysical Society, Baltimore, MD: Cysteine Substitution Reveals the Pore-Forming
Region of TMC1 in Hair Cell Sensory Transduction Channels

Keystone Meeting, Mammalian Sensory Systems, Seattle, WA: Identity, Structure and
Function of the Hair Cell Transduction Channel
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2019

2019

2019

2019

2020

2020

2020

2020

2020

2021

2021

2021

2021

2021

2021

2021

Keystone Meeting, Protein Replacement via Nucleic Acid Therapies, Steamboat, CO:
Improved Gene Therapy Restores Hearing, Balance, and Secondary Measures in Mice
with Genetic Inner Ear Disorders

Belluci Symposium, Keynote Address, Omaha, NE: Hear at Last: Identity of the Hair
Cell Transduction Channel

University of Connecticut, Department of Neurobiology: Function, Dysfunction and
Restoration of Auditory Transduction Channels.

American Speech and Hearing Association — invited speaker, TMC1 gene therapy for
inner ear disorders. Boston, MA

Association for Research in Otolaryngology, San Jose, CA - invited symposium speaker:
Next Generation Gene Therapy for Genetic Hearing Loss

American Neurotology Society — Franklin Rizer Memorial Lecture: Function,
Dysfunction and Recovery of Auditory Mechanosensory Transduction Channels

AAQO-HNSF — Gene Therapy for Genetic Hearing Loss

East Coast Polytechnic Institute: Function, Dysfunction and Recovery of Auditory
Mechanosensory Transduction Channels

Palm Springs Hearing Seminars — Function, Dysfunction and Recovery of Auditory
Mechanosensory Transduction Channels

Association for Research in Otolaryngology — Presidential Symposium — Introduction to
Usher Syndrome and Guest Speaker Rebecca Alexander

Association for Research in Otolaryngology — Pioneer Award Presentation — Discovery
of the Hair Cell Transduction Channel.

Association for Research in Otolaryngology — Putting the Pieces Together: The Hair Cell
Transduction Complex — Symposium speaker, organizer and chair.

National Institute Deafnhess and Communications Disorders — Wenthold Memorial
Lecture: Function, Dysfunction and Restoration of Sensory Transduction Channels in the
Mammalian Inner Ear.

Association for Research in Vision and Ophthalmology — invited symposium speaker:
Function, Dysfunction and Restoration of Auditory Mechanosensitive Channels

University of North Carolina — Function, Dysfunction and Recovery of Auditory
Mechanosensory Transduction Channels

California Association of Audiology - Function, Dysfunction and Restoration of Sensory
Transduction Channels in the Mammalian Inner Ear.
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2021

2021

2021

2021

2022

2022

2023

2023

2023

2023

2023

2024

2024

2024

2024

2024

University of South Florida - Function, Dysfunction and Restoration of Sensory
Transduction Channels in the Mammalian Inner Ear.

Yale University Department of Physiology - Inner Ear Gene Therapy Restores Sensory
Transduction and Auditory Function

Society for Neuroscience — invited symposium speaker: My channel got a million hits:
The search for the hair cell transduction channel

National Institute of Deafness and Communications Disorders Stem Cell Symposium -
Inner Ear Organoids as a Platform for Basic and Translational Research

Usher Coalition — Family Connect Conference, Austin, TX — Update on USH Research
Projects

Next Generation Gene Therapy for Genetic Hearing Loss — Auditory Systems Gordon
Conference

Columbia University, Department of Biological Sciences — Function, Dysfunction and
Restoration of Sensory Transduction Channels in the Mammalian Inner Ear

Rockefeller University — Function, Dysfunction and Restoration of Sensory Transduction
Channels in the Mammalian Inner Ear

Medical University of South Carolina — Function, Dysfunction and Restoration of
Sensory Transduction Channels in the Mammalian Inner Ear

University of South Carolina — Function, Dysfunction and Restoration of Sensory
Transduction Channels in the Mammalian Inner Ear

Columbia University Medical Center, Department of Physiology — The molecules and
mechanisms of mechanotransduction in auditory hair cells.

Northwestern University - Function, Dysfunction and Restoration of Mechanosensitive
Ion Channels in the Inner Ear.

University of Chicago - Function, Dysfunction and Restoration of Mechanosensitive Ion
Channels in the Inner Ear.

University of Virgina - Function, Dysfunction and Restoration of Mechanosensitive Ion
Channels in the Inner Ear.

Usher Coalition — Family Connect Conference, Rochester, NY — Update on USH
Research Projects

American Speech-Language-Hearing Association — Emerging Gene Therapies for
Genetic Hearing Loss.
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International

2001 Viral-mediated gene transfer to study the physiology of the mouse inner ear / Symposium
International Congress of Physiological Sciences, Auckland, New Zealand

2002 Mechanotransduction and adaptation in hair cells: Chemical-genetic strategy demonstrates a
role for Myo Ic / Seminar Flanders Interuniversity Institute of Biotechnology, Belgium

2005 The molecules and mechanisms of transduction and adaptation in the inner ear / Seminar
Pastuer Institute, Paris, France

2006 Functional development of sensory hair cells in the mammalian inner ear / Symposium
Physiological Society, London, England

2008 Ion channel function and the prospects for gene therapy in the inner ear / Seminar
University College London, London, England

2008 Ion channel function and the prospects for gene therapy in the inner ear / Seminar
University of Bristol, Bristol, England

2010 The molecules and mechanisms of mechanosensation in the mammalian inner ear /
Seminar. National Institute of Health and Medical Research, Montpellier, France

2011 The molecules and mechanisms of mechanosensation in the mammalian inner ear /
Seminar. Ecole Polytechnique Fédérale de Lausanne, Switzerland

2012 Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2.
Symposium Force Transduction & Emerging Ion Channels Meeting. Berlin, Germany

2012 Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2. Seminar.
Cambridge University, Cambridge, England

2012 Mechanotransduction in mouse inner ear hair cells requires TMC1 or TMC2. Seminar.
Ecole Polytechnique Fédérale de Lausanne, Switzerland

2014 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Seminar. Institut Curie and the CNRS, Paris, France.

2015 Ion channel function and the prospects for gene therapy in the inner ear. Bertarelli EPFL
Symposium, Geneva, Switzerland.

2015 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
Symposium. European Calcium Channel Conference, Austria.

2016 The function of TMC proteins in mechanotransduction in mouse inner ear hair cells.
German Physiological Society — Symposium, Leubeck, Germany.
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2016

2016

2017

2017

2017

2017

2018

2018

2018

2019

2019

2020

2021

2022

2022

2022

Cysteine Mutagenesis Reveals TMC1 Residues that Contribute to Mechanotransduction.
Molecular Biology of Hearing and Deafness — Invited Speaker, Cambridge, UK.

114th International Titisee Conference on “The molecules and mechanisms of magneto,
thermo, and mechanosensation — Symposium, Titisee, Germany.

Keynote speaker for McGill University undergraduate research day. “Auditory Sensory
Transduction, Structure and Function”. — Montreal, Canada

Function, dysfunction and restoration of sensory transduction channels in auditory hair
cells — University of Bordeaux, France

Next Generation Gene Therapies for DFNB7/11 and DFNA36 — First International
Meeting for Inner Ear Therapies Marrakech, Morocco

Cochlear Think Tank ~-TMC Gene Therapy for Genetic Deafness — London, UK
Cysteine mutagenesis reveals TMC1 residues that line the pore of sensory transduction
channels. — invited speaker, Molecular Biology of Hearing and Deafness Meeting —
Gottingen, Germany

Next Generation Gene Therapy Restores Hearing, Balance and Quality of Life in Mouse
Models of Genetic Inner Ear Disorder — invited speaker, International Symposium on

Usher Syndrome Mainz, Germany

Force-Gated Ion Channels Meeting, TMC1 Structure and Function Berlin, — invited
speaker, Germany

International Symposium on Auditory and Audiological Research — invited speaker,
Nyborg, Denmark: Function and Restoration of Auditory Transduction Channels.

Foundation Pour L’ Audition: Function Dysfunction and Restoration of Auditory
Transduction Channels. — keynote address, Paris, France

University of Buenos Aries — TMC1 Structure and Function, Buenos Aries, Argentina.

University of San Luis Potosi, Mexico — Function, Dysfunction and Restoration
of Auditory Transduction Channels

Function, Dysfunction and Restoration of Auditory Transduction Channels — Symposium
Speaker, Argentine Neuroscience Society, Buenos Aires, Argentina.

Next Generation Gene Therapy for Genetic Hearing Loss — Invited Speaker, University
of Buenos Aries, Buenos Aires, Argentina.

Aslla Symposium on Mechanotransduction and Pain — Symposium Speaker, Gangneung,
South Korea.
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2022 International Symposium on Mechanobiology Function, Dysfunction and Restoration of
Auditory Transduction Channels. — Keynote address, Sydney, Australia.

2022 University of New South Wales, Sydney, Australia — Function, Dysfunction and
Restoration of Auditory Transduction Channels.

2023 University of Toronto, Toronto, Canada, Krista Riko Lecture — Function Dysfunction and
Restoration of Auditory Transduction Channels

2023 ISIET, Marrakesh, Morocco — Optimized AAV Vectors for TMC1 Gene Therapy in a
Humanized Mouse Model of DFNB7/11

2023 Inner Ear Biology, Maria Bitner-Glindzicz Memorial Lecture — Optimized AAV Vectors
for TMC1 Gene Therapy in a Humanized Mouse Model of DFNB7/11

Service to the Community

No activities below were sponsored by outside entities

2003 Otology Conferences (O&HNS) UVA 2, lhr lectures

2004 Guest Lecturer, Montessori School of Anderson 1, 1hr special lecture

2004 NPR (All Things Considered) radio interview 20 second sound bite

2006 Virginia Lion’s Club 1, 1hr special lecture

2007 ReachMD Radio Interview 10 minutes

2007 Design News podcast 7 minutes

2007 Genetic Engineering News (podcast) 5 minutes

2008 —2009  UVA Mini Med School Program 2 hour lab tour and demo
2010 NPR essay: Soccer and the human brain 3 minute radio commentary
2011 Boston Globe: Featured in story titled “Ear researchers think like engineers”
2011 BCH: Vector Blog “Gene-therapy trial will attempt to restore hearing in mice”
2011 NPR (Weekend Edition) radio interview 20 second sound bite

2012 Commencement Speaker, Montessori School of Anderson, 20 min. speech
2013 BCH: Vector Blog “Scientists find cellular channels vital for hearing”

2014 Newton Public Schools: Understanding our differences, deafness 1, 1hr lecture
2014 BCH: Vector Blog “Hearing restoration has a sound future”

2014 WBUR: Cognoscenti “Thinking with your feet: Soccer rewires your brain”
2014 Harvard Crimson: Engineering Research Partnerships Launch in January
2014 Harvard Otolaryngology Cover Story: Inside the Holt/Geleoc Lab.

2015 Bloomberg News: “Drug Makers Try Gene Therapy”

2015 News coverage for Askew et al. 2015, Sci Transl Med. “TMC gene therapy

restores auditory function in deaf mice”. BBC, NPR, Boston Herald, The
Scientist, Fierce Biotech, Times of London and 122 other news outlets.

2015 NPR —Science Friday, Gene Therapy Aims to Switch on Hearing

2017 News coverage for Pan et al. 2017, Nature Biotech. “Gene therapy restores
auditory and vestibular function in a mouse model of Usher syndrome type 1¢”
BBC, NPR, Boston Herald, The Scientist, Fierce Biotech, Times of London and
88 other news outlets.

2017 Hearing and Deafness lecture — Montessori School of Anderson, South Carolina
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2018 News coverage for Pan et al. 2018, Neuron. “TMC1 Forms the Pore of
Mechanosensory Transuction Channels in Vertebrate Inner Ear Hair Cells”
Boston Globe, NPR, The Scientist, Scientific American, Forbes, Science
Magazine, Harvard Gazette

2019 The Scientist — Pan et al. 2018, named one of the top biggest science news
stories of 2018.

2019 Neuron — Pan et al. 2018 named one of the top ten publications of 2017-2018.

2019 News coverage for Gyrogy et al. 2019, Nature Medicine, Allele-specific gene

editing prevents deafness in a model of dominant progressive hearing loss.
Harvard Gazette, HMS News, BCH Vector Blog.

2020 News coverage for Yeh et al. 2020, Sci Transl Med. “In vivo base editing
restores sensory transduction and transiently improves auditory function in a
mouse model of recessive deafness”. Medical Health News, Fierce Biotech,
Science Daily, MedicalXpress

2021 News coverage for Shubina-Oleinik et al., 2021 Science Advances “Dual-vector

gene therapy restores cochlear amplification and auditory sensitivity in a mouse
model of DFNB16” Fox News, Science Magazine, TrialSite News and 14 others.

2023 Newton South High School — 1 hour lecture for 47 Neurobiology students

2023 Harvard Academies — two 1-hour lectures for undergraduate summer students
2023 Drug Discovery News — How to grow an ear and why.

2023 Harvard Science Museum, ArtsThursdays: The Brain and Senses — 30 min lecture
2023 Usher Syndrome Society — 15 min lecture for funder-raiser event

2024 Newton South High School — 1 hour lecture and lab visit for 21 students
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development of sensory transduction in outer hair cells of the mouse cochlea. J. Neurophysiol.
101(6):2961-73, 2009.
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17(2):115-23. 2016.
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and vestibular function in a mouse model of Usher syndrome type 1c. Nat Biotechnol.
Mar;35(3):264-272, 2017.
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*Co-senior author.
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Treatment of autosomal dominant hearing loss by in vivo delivery of genome editing agents.
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53) Pan B, Akyuz N, Liu XP, Asai Y, Nist-Lund C, Kurima K, Derfler BH, Gyorgy B,
Limapichat W, Walujkar S, Wimalasena LN, Sotomayor M, Corey DP, Holt JR. TMC1 Forms

the Pore of Mechanosensory Transduction Channels in Vertebrate Inner Ear Hair Cells. Neuron.
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deafness in a model of dominant progressive hearing loss. Nature Medicine, 2019 25(7):1123-
1130. *Senior author

56) Thuronyi BW, Koblan LW, Levy JM, Yeh WH, Zheng C, Newby GA, Wilson C, Bhaumik
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57) Meng X, Murali S, Cheng YF, Lu J, Hight AE, Kanumuri VV, Brown MC, Holt JR, Lee DJ,
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58) Lee J, Nist-Lund C, Solanes P, Goldberg H, Wu J, Pan B, Schneider BL, Holt JR. Efficient
viral transduction in mouse inner ear hair cells with utricle injection and AAV9-PHP.B. Hear
Res. 2020 Jan 13:107882. Cover

59) Yeh WH, Shubina-Oleinik O, Levy JM, Pan B, Newby GA, Wornow M, Burt R, Chen JC,
Holt JR*, Liu DR*. In vivo base editing restores sensory transduction and transiently improves
auditory function in a mouse model of recessive deafness. Sci Transl Med. 2020 Jun
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60) Wu J, Solanes P, Nist-Lund C, Spataro S, Shubina-Oleinik O, Marcovich I, Goldberg H,
Schneider BL*, Holt JR*. Single and Dual Vector Gene Therapy with AAV9-PHP.B Rescues
Hearing in Tmc1 Mutant Mice. Mol Ther. 2021, 29(3):973-988 *Co-senior authors. Cover

61) Taiber S, Cohen R, Yizhar-Barnea O, Sprinzak D, Holt JR*, Avraham KB*. Neonatal AAV
gene therapy rescues hearing in a mouse model of SYNE4 deafness. EMBO Mol Med. 2021
13(2):e13259. *Co-senior author. Cover

62) Lee J, Kawai K, Holt JR*, G¢léoc GS. Sensory transduction is required for normal
development and maturation of cochlear inner hair cell synapses. eLife 2021, 10:¢69433. doi:
10.7554/eLife.69433. *Senior author

63) Shubina-Oleinik O, Nist-Lund C, French C, Rockowitz S, Shearer AE, Holt JR. Dual-
vector gene therapy restores cochlear amplification and auditory sensitivity in a mouse model of
DFNB16 hearing loss. Sci Adv. 2021, 7(51):eabi7629.

64) Zheng W, Shen C, Wang L, Rawson S, Xie W, Nist-Lund C, Jason Wu J, Shen Z, Xia S,
Holt JR*, Wu H*, Fu T*. pH Regulates Potassium Conductance and Drives a Constitutive
Proton Current in Human TMEM175. Sci Adv. 2022, 8(12):eabm1568. *Co-senior author.

65) van Beelen ESA, van der Valk WH, Verhagen TO, de Groot JCMJ, Madison MA,
Shadmanfar W, Hensen EF, Jansen JC, van Benthem PPG, Holt JR, Locher H. Efficient Viral
Transduction in Fetal and Adult Human Inner Ear Explants with AAV9-PHP.B Vectors.
Biomolecules 2022 Jun 12(6):816. doi: 10.3390/biom12060816.
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66) Marcovich I, Baer NK, Shubina-Oleinik O, Eclov R, Beard CW and Holt JR. Optimized
AAYV Vectors for TMC1 Gene Therapy in a Humanized Mouse Model of DFNB7/11.
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67) Peng ZE, Garcia A, Godar SP, Holt JR, Lee DJ, Litovsky RY. Hearing Preservation and
Spatial Hearing Outcomes After Cochlear Implantation in Children With TMPRSS3 Mutations.
Otol Neurotol. 2023 Jan 1;44(1):21-25.

68) Mathiesen BK, Miyakoshi LM, Cederroth CR, Tserga E, Versteegh C, Bork PAR, Hauglund
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Sci Transl Med. 2023 Jun 28;15(702).

69) Zheng W, Rawson S, Shen Z, Tamilselvan E, Smith HE, Halford J, Shen C, Murthy SE,
Ulbrich MH, Sotomayor M, Fu TM, Holt JR. TMEM63 proteins function as monomeric high-
threshold mechanosensitive ion channels. Neuron. 2023, 111(20).

70) Giese APJ, Weng WH, Kindt KS, Chang HHV, Montgomery JS, Ratzan EM, Beirl AJ,
Rivera RA, Lotthammer JM, Walujkar S, Foster MP, Zobeiri OA, Holt JR, Riazuddin S, Cullen
KE, Sotomayor M, Ahmed ZM. Complexes of vertebrate TMC1/2 and CIB2/3 proteins form
hair-cell mechanotransduction cation channels. bioRxiv. 2023 May 30:2023.05.26.542533. doi:
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2014.
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467:85-94, 2015.
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30. 2016.
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23) Corey D.P., Akyuz N. and Holt, J.R. Function and Dysfunction of TMC Channels
in Inner Ear Hair Cells. Cold Spring Harbor Perspectives, 2019, pii: a033506. doi:
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25) Holt JR, Raphael Y. Introduction to the Hearing Research special issue on inner ear gene
therapy. Hear Res. 2020 Jun 18:108010.

26) Marcovich I and Holt JR. Evolution and Function of Tmc genes in the mammalian hearing.
Current Opinion in Physiology — in press.

27) Zheng W and Holt JR. The Mechanosensory Transduction Machinery of Inner Ear Hair
Cells. Annual Review of Biophysics 2020, doi: 10.1146/annurev-biophys-062420-081842.

28) Holt JR, Tobin M, Elferich J, Gouaux E, Ballesteros A, Yan Z, Ahmed ZM, Nicolson T.
Putting the Pieces Together: The Hair Cell Transduction Complex. JARO 2021 22(6):601-608.
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Thesis

J.R. Holt (supervised by R.A. Eatock) The properties and functions of inwardly rectifying
currents in leopard frog saccular hair cells. University of Rochester, 1995.

Patents / Inventions / Other Non-print Copyrighted Materials

2017 62455197 Materials and Methods for Delivering Nucleic Acids to Cochlear
and Vestibular Cells.
2018 62638697 Compositions and Methods for Delivering Nucleic Acids

to Cochlear and Vestibular Hair Cells.

2019 PCT/US17/20794  Efficient and specific gene delivery to inner ear sensory cells using
AAV9-PHP.B to treat hearing and balance disorders.

2020 62/971,555 Dual AAV delivery of STRC for DFNB16 hearing loss
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2020 PCT/US20/40608 Dual vector delivery with disrupt and replace strategy using
saCas9-KKH to target dominant and recessive mutations.

2020 PCT/US20/40608 Use of CRISPR to Selectively Disrupt Dominant Mutations
Narrative Report — Research Contributions

My lab focuses on the function and dysfunction of mechanosensory hair cells in the inner
ear. Our goal is to identify genes and proteins that contribute to normal hair cell function and to
understand why mutations in those genes cause hearing and balance problems. We expect this
information will form the foundation of future treatments designed to restore hearing and balance
in deaf and dizzy patients. We use the mouse inner ear as a model and manipulate gene and
protein activity using viral transfection, generation of transgenic, knock-out and knock-in mice
and chemical-genetic approaches. Our technical strength is electrophysiological assays for
changes in inner ear function. We are particularly interested in ion channels, myosin motors and
genes involved in hair bundle structure and function.

We pioneered the use of viral vectors to transfect and study hair cell function (Holt et al.,
1999; Holt, 2002; Holt et al., 2007; Askew et al., 2015; Pan et al., 2017; Nist-Lund et al., 2019;
Lee et al., 2020; Shubina-Oleinik et al., 2021; Marcovich et al., 2022). We have used the
technique to introduce mutant potassium channels and identify the role of KCNQ genes in
hearing and the dominant deafness, DFNA2 (Holt et al., 2007). We used the same vectors and
modified culture techniques to show proof-of-concept transfer of exogenous genes into human
hair cells in vitro (Kesser et al., 2007). We developed novel stimulation and recording techniques
to study mechanotransduction in mouse cochlear hair cells (Stauffer and Holt, 2007) and used
these techniques to demonstrate the function of two deafness genes, cadherin-23 and
protocadherin-15, as tip-link molecules, required for hair cell transduction. We were the first to
use a chemical-genetic strategy in the inner ear to demonstrate a role for myosin Ic in adaptation
in vestibular hair cells (Holt et al., 2002; Stauffer et al., 2005). Perhaps most importantly, we
identified the transmembrane proteins TMC1 and TMC2 as components of the elusive hair cell
transduction channel (Kawashima et al., 2011; Pan et al., 2013), and provided the first definitive
evidence that TMC1 forms the pore of sensory transduction channels in hair cells (Pan et al.,
2018). Using viral delivery of wild-type TMC sequences, we showed the first ever restoration of
mechanosenory transduction in genetically-impaired hair cells. We have used the technique in
vivo and demonstrated restoration of auditory function in deaf mice, setting the stage for further
development of gene therapy for recessive deafnesses, DFNB7/11 (Askew et al., 2015; Nist-
Lund et al., 2019; Wu et al., 2021; Marcovich et al., 2022) and dominant deafness, DFNA36
(Gao et al., 2018; Gyorgy et al., 2019; Wu et al., 2021).

As such, our lab is one of few worldwide developing novel techniques for gene and
protein manipulation followed by electrophysiological assays to study auditory function from the
molecular and cellular level to the systems and behavioral levels. We aim to translate our basic
science discoveries into gene therapy approaches for treating hearing and balance dysfunction.

Teaching Contributions

For three years I served as the course director for an introductory Neurobiology course,
part of the core curriculum for first year students in the Neuroscience Graduate Program at UVA.
I designed and coordinated the lecture material and schedule, led a diverse team of faculty, and
introduced a literature discussion program that paralleled the lecture material. During my time
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as course director, the overall course evaluations rose from 2.7 to 3.8 (4-pt scale).

For 12 years BCH/HMS, I have been the director of the Cellular Neurophysiology section
of the HST 130 / Neurobiology 200 comprehensive course on Neuroscience. In this capacity, |
deliver 8 lectures, coordinate guest lectures and guide small group discussion sections for 30
HST MD students and 10 Ph.D. level graduate students per year.

One teaching contribution I am particularly proud of is the establishment of the Biology
of the Inner Ear course at the Marine Biological Laboratories (MBL) in Woods Hole, MA. In
2007, co-course-director Jeff Corwin and I wrote and received an NIH/NIDCD grant to establish
the course. The grant was renewed for six years beginning in 2009. The course has been
running for over 17 years now and has shattered a number of MBL records, including most
applicants for any MBL course and largest NIH grant to fund an MBL course. By bringing lead
scientists from around the world to the MBL for an intensive 3-week experience, the course
offers students an unprecedented opportunity for hands-on learning about the inner ear, thereby
providing an elevated platform to launch careers in hearing and deafness research. Numerous
graduates from the course have gone on to successful careers in academics and industry.



