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What is NIDCD? 

Part of the National Institutes of Health (NIH), 
NIDCD is the: 

National Institute on Deafness and  

Other Communication Disorders 

 

Porter Neuroscience Research Center NIH Clinical Center 



The NIDCD training program snapshot 

 Post-baccalaureate trainees 
 Recently graduated from college 

and want to gain more research 
experience before graduate or 
medical school 

 Graduate students 
 Partnerships with Oxford, 

Cambridge, Brown, Johns Hopkins 

 Medical students 
 Performing a year of research in 

between their 3rd and 4th year of 
medical school 

 Post-doctoral trainees 
 Completed graduate or medical 

school, continuing research training 

 

https://www.training.nih.gov/life_at_nih 



Why study hearing? 

 Hearing loss is the most common sensory 
impairment in humans 
 

 15% of Americans between the ages of 20 and 69 
(26 million people) have high-frequency hearing loss 
due to exposure to noise at work or during leisure 
activities 
 

 The rate of disabling hearing loss increases with age:  
 50% of adults aged 75 and over 

 
 Considering the average life span in the United 

States reached 78.8 years in 2012, hearing loss will 
affect most of us 
 

 There is no cure for hearing loss 

http://www.nidcd.nih.gov/health/statistics/pages/quick.aspx 
http://www.cdc.gov/nchs/data/databriefs/db168.htm 

© Casey Broadwater 



Why study hearing? 

https://classconnection.s3.amazonaws.com/92/flashcards/1448092/png/vest1334791582890.png 

http://s481.photobucket.com/user/GarnetHuntress/media/animated-sound-waves.gif.html 

Physics 

Auditory Mechanics 

Sensory Cell Biology 

Neuronal Synaptic Circuitry 

Developmental Neuroscience 

Systems Biology 

Molecular Genetics 

Sensory Cell Regeneration 

Pharmacology 



Why study hearing? 

Auditory Mechanics 

Sensory Cell Biology 

Neuronal Synaptic Circuitry 

Sensory Cell Regeneration Modified from Grati and Kachar, NIH/NIDCD 

www.sciencephoto.com 
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Hair cells are extraordinary 
mechanosensors 

The system is sensitive enough to detect  
bundle deflections the width of a hydrogen atom 1 

http://www.rockefeller.edu/labheads/hudspeth/research_introduction.php 
1 Chen, et al., Nat Neurosci 14(6), 2011 



Why study hearing? 

https://upload.wikimedia.org/wikipedia/commons/thumb/e/ec/Auditory_Cortex_Frequency_Mapping.svg/800px-
Auditory_Cortex_Frequency_Mapping.svg.png 

Primary  
Auditory Cortex 

Secondary Auditory 
Cortex 

Corresponds to  
Base of Cochlea Corresponds to  

Apex of Cochlea 

Cognitive Neuroscience 



Also under our umbrella… 
Balance 

https://commons.wikimedia.org/wiki/File:Thonet_chair_balance.jpg 

Smell 

https://connordefehr.wordpress.com/tag/culture/ http://childrenscampus.com/cms/wp-content/uploads/communication-matters.jpg 

Speech and Language 

Head/Neck 
Cancer 

Lewis (1918) Gray’s Anatomy 

Taste 

http://mashable.com/2014/04/08/pucker-up/#vrbfTgVOb5qo 



Opportunities at NIDCD- 
Section on Sensory Cell Biology 

Examines molecular signals that regulate survival, homeostasis, and death of sensory hair cells 

 What are the signal transduction 
pathways activated when a hair cell 
dies? 
 

 How can we develop a drug that will 
prevent hair cells from dying? 
 

 Can we spur hair cell regeneration? 
 

 How can we screen existing drugs to 
find one that will do any of this? 
 
 

red=hair cells, 16 hrs total in neomycin, 30 min intervals  



Opportunities at NIDCD- 
Section on Sensory Cell Development and Function 

Investigates how discrete subcellular signals shape hair cell development  
and how these signals are required for proper physiological function 

Tg(myosin6b:mito-GCaMP3) 

ear 

2.5 dpf 

 Hair cells are very similar 
across species 
 

 Cannot image hair cells live 
in mammals 
 

 Can image hair cells in the 
whole living fish, both in the 
ear and along the body 
 

 Use a zebrafish model 
system to study hair cells 
 

 Zebrafish can be used to 
screen for drugs that 
damage or protect hair cells 
 

Lateral line hair cells express a fluorescent mitochondrial calcium indicator  



Opportunities at NIDCD- 
Section on Neuronal Circuitry 

Studies the communication between auditory neuronal pathways within the auditory system 

 The “dynamic range problem” motivates the search for neural 
mechanisms underlying sound transduction 
 

 To study the communication among neurons (or between neurons and 
hair cells), use a pipet to create a seal and examine the activity of the 
dendrites as they spiral out from outer hair cells 
 

 Can apply different treatment conditions and examine changes in cellular 
response 



Otolaryngology Surgeon-Scientists 

https://www.nidcd.nih.gov/training/otolaryngology-surgeon-scientist 

 OSSP brings in otolaryngology surgeons for junior 
faculty positions 
 

 Labs perform clinically translational research 
 

 Provides pipeline for drug development and first-
in-human studies 
 

 Trainees perform research in each laboratory 



Research Facilities at NIDCD 

Genomics and Computational  
Biology Research Facility 

Mouse Auditory Testing  
Research Facility 

Advanced Imaging  
Research Facility 

http://www.ncbiotech.org/sites/default/files/pages/EG_NextGenerationSequencing.jpg 

http://whyfiles.org/wp-content/uploads/2013/12/mouse_wi_headphones.png 

http://www.rothamsted.ac.uk/sites/default/files/groups/bioimaging_dev/full/DSC_7812_JEOL-JSM-6700F-Field-Emission-Gun-(FEGSEM)_smlFile.jpg 



Seminars at NIDCD 
In addition to performing research, also a rich 
environment for intellectual exchange: 
 

 NIDCD Division of Intramural Research Seminars 
 

NIDCD Trainee Talks 
 Administered by the NIDCD Fellows Committee, 

which is open to all NIDCD trainees  
 Meets monthly to discuss any issues relevant to 

trainees (seminar series, taxes, child care, 
training, etc.) 

“It sort of makes you stop and think, doesn’t it.” 



 NIDCD’s crash course in hearing research 
 

 1 week long, offered every summer 
 

 Lectures in the morning, hands-on 
laboratory sessions in the afternoon 
 

 Next course will be July 18th-22nd, 2016 
 

 Lectures will be videocast! 
 

 If interested, contact: 
elyssa.monzack@nih.gov 
 

Hands-on courses at NIDCD 



Robert Wenthold Postdoctoral 
Research Fellowship 

 NIDCD’s postdoctoral fellowship 
 

 Must have less than 2 years of 
postdoctoral research experience 
 

 Looking for candidates who are interested 
in performing multi-disciplinary science 
 

 Applications due May 1 and October 1 
 

 If interested, contact: 
elyssa.monzack@nih.gov 
 

www.nidcd.nih.gov 



NIH Training Resources 
The Office of Intramural Training and Education (OITE) 
 
Mission is to improve the training experience  
for all trainees at NIH 
 
Many training-related resources: 

 scientific writing courses 

 language skills programs for foreign fellows 

 help with delivering talks, creating posters 

 leadership and management training 

 teaching programs 

 lectures series on the job search 

 expertise on a variety of career paths 

 career counseling 

 

www.training.nih.gov 
 
 



Life beyond the lab 

https://nihrecord.nih.gov/newsletters/2015/10_09_2015/story3.htm 

 NIH fitness centers (gym, Crossfit, 
yoga, etc.) 

 

 Sports teams (NIDCD has softball 
and relay teams) 

 

 Clubs (akido, badminton, bicycle 
commuters, chamber singers, etc.) 

 

 NIH market (breads, cookies, oils, 
pickles, dips, etc.) 

 
www.fedesp.com/nih 

 



Thank you! 


