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MYO7A gene
myosin VIIA

Normal Function 

The MYO7A gene provides instructions for making a protein called myosin VIIA, which 
is part of a group of proteins called unconventional myosins. These proteins, which 
have similar structures, help transport molecules within cells. Myosins interact with actin,
 a protein that is important for cell movement and shape. Researchers believe that 
myosins use long filaments of actin as tracks along which to transport other molecules.

Myosin VIIA is made in the inner ear and in the retina, which is the light-sensitive tissue 
at the back of the eye. In the inner ear, myosin VIIA plays a role in the development and 
maintenance of hairlike projections called stereocilia. Stereocilia, which are rich in actin, 
line the inner ear and bend in response to sound waves. This bending motion is critical 
for converting sound waves to nerve impulses, which are then transmitted to the brain. 
Stereocilia are also elements of the vestibular system, the part of the inner ear that 
helps maintain the body's balance and orientation in space. Bending of these stereocilia 
is needed to transmit signals from the vestibular system to the brain.

In the retina, myosin VIIA is found primarily in a thin layer of cells called the retinal 
pigment epithelium (RPE). Myosin VIIA probably plays a role in the development and 
maintenance of this tissue, which supports and nourishes the retina. Research suggests 
that one function of myosin VIIA is to carry small sacs of pigment (called melanosomes) 
within the RPE. This pigment is necessary for normal vision. Myosin VIIA is also found 
in other parts of the retina, where it likely carries additional proteins and molecules that 
are important for vision.

Health Conditions Related to Genetic Changes 

Nonsyndromic hearing loss 

Researchers have identified several MYO7A gene mutations that can cause 
nonsyndromic hearing loss, which is loss of hearing that is not associated with other 
signs and symptoms. Mutations in this gene are thought to cause two forms of 
nonsyndromic hearing loss: DFNA11 and DFNB2.

DFNA11 is inherited in an autosomal dominant pattern, which means only one mutated 
copy of the MYO7A gene in each cell is sufficient to cause the condition. This form of 
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hearing loss begins in childhood, after a child learns to speak (postlingual), and becomes 
more severe over time.

Most of the mutations that cause DFNA11 alter a single protein building block (amino 
acid) in myosin VIIA, resulting in an abnormal protein that does not work properly. Other 
genetic changes delete a small amount of DNA from critical regions of the MYO7A gene,
 which probably changes the structure of the protein. Researchers suspect that the 
altered protein causes hearing loss by disrupting the growth and organization of 
stereocilia in the inner ear.

DFNB2 is inherited in an autosomal recessive pattern, which means both copies of the 
MYO7A gene are mutated in each cell. The hearing loss can be postlingual or begin 
before a child learns to speak (prelingual). Some researchers have suggested that 
individuals with DFNB2 may actually have Usher syndrome (described below), because 
some individuals who were thought to have nonsyndromic hearing loss developed 
retinitis pigmentosa (a vision disorder characteristic of Usher syndrome) later in life. 
However, other individuals diagnosed with DFNB2 never develop retinitis pigmentosa, 
and recent studies indicate that DFNB2 and Usher syndrome probably result from 
different mutations in the MYO7A gene.

The mutations that cause DFNB2 alter the structure and function of myosin VIIA, but 
they probably do not eliminate the protein's function completely. Recent studies found 
that the protein likely retains enough function in the retina to allow for normal vision, but 
not enough function in the inner ear to permit normal hearing. 

Usher syndrome 

More than 200 mutations in the MYO7A gene have been identified in people with Usher 
syndrome type I, which is characterized by a combination of hearing loss, vision loss, 
and problems with balance and coordination. Specifically, MYO7A gene mutations 
cause a form of the disorder known as Usher syndrome type IB (USH1B), which 
accounts for more than half of all cases of Usher syndrome type I.

Many of these genetic changes alter a single protein building block (amino acid) in 
critical regions of the myosin VIIA protein. Other mutations introduce a premature stop 
signal in the instructions for making myosin VIIA. Still other mutations insert or delete 
small amounts of DNA in the MYO7A gene. All of these changes lead to the production 
of a nonfunctional version of myosin VIIA or prevent the production of any of this protein.
 A lack of myosin VIIA in the inner ear disrupts the normal development and function of 
stereocilia, which leads to hearing loss and difficulty with balance and coordination. A 
lack of myosin VIIA in the retina causes retinitis pigmentosa, a condition in which light-
sensing cells of the retina gradually deteriorate, resulting in progressive vision loss. 

Age-related hearing loss 

MedlinePlus Genetics provides information about Age-related hearing loss

https://medlineplus.gov/genetics/condition/retinitis-pigmentosa/
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Other Names for This Gene 
 
• DFNA11 

• DFNB2 

• MYO7A_HUMAN 

• myosin VIIA (Usher syndrome 1B (autosomal recessive, severe)) 

• NSRD2 

• USH1B 

Additional Information & Resources 

Tests Listed in the Genetic Testing Registry 
 
• Tests of MYO7A (https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=4647[geneid]) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28%28MYO7A%5BTIAB%5D%

29+OR+%28myosin+VIIA%5BTIAB%5D%29%29+OR+%28%28USH1B%5BTIAB%
5D%29+OR+%28DFNA11%5BTIAB%5D%29+OR+%28DFNB2%5BTIAB%5D%29
%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+day
s%22%5Bdp%5D) 
 

Catalog of Genes and Diseases from OMIM 
 
• MYOSIN VIIA; MYO7A (https://omim.org/entry/276903) 

 

Gene and Variant Databases 
 
• NCBI Gene (https://www.ncbi.nlm.nih.gov/gene/4647) 

• ClinVar (https://www.ncbi.nlm.nih.gov/clinvar?term=MYO7A[gene]) 

References 
 
• Hildebrand MS, Thorne NP, Bromhead CJ, Kahrizi K, Webster JA, Fattahi Z,

Bataejad M, Kimberling WJ, Stephan D, Najmabadi H, Bahlo M, Smith RJ. 
Variablehearing impairment in a DFNB2 family with a novel MYO7A missense 
mutation. ClinGenet. 2010 Jun;77(6):563-71. doi: 10.1111/j.1399-0004.2009.01344.x.
 Epub 2010Feb 4. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/20132242) 
or Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2
891191/) 

• Lenassi E, Saihan Z, Cipriani V, Le Quesne Stabej P, Moore AT, Luxon LM,Bitner-

https://www.ncbi.nlm.nih.gov/gtr/all/tests/?term=4647[geneid]
https://pubmed.ncbi.nlm.nih.gov/?term=%28%28MYO7A%5BTIAB%5D%29+OR+%28myosin+VIIA%5BTIAB%5D%29%29+OR+%28%28USH1B%5BTIAB%5D%29+OR+%28DFNA11%5BTIAB%5D%29+OR+%28DFNB2%5BTIAB%5D%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last+1800+days%22%5Bdp%5D
https://omim.org/entry/276903
https://www.ncbi.nlm.nih.gov/gene/4647
https://www.ncbi.nlm.nih.gov/clinvar?term=MYO7A[gene]
https://pubmed.ncbi.nlm.nih.gov/20132242
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2891191/


Reprinted from MedlinePlus Genetics (https://medlineplus.gov/genetics/) 4

Glindzicz M, Webster AR. Natural history and retinal structure in patientswith Usher 
syndrome type 1 owing to MYO7A mutation. Ophthalmology. 2014Feb;121(2):580-7. 
doi: 10.1016/j.ophtha.2013.09.017. Epub 2013 Nov 5. Citation on PubMed (https://p
ubmed.ncbi.nlm.nih.gov/24199935) 

• Liu XZ, Walsh J, Mburu P, Kendrick-Jones J, Cope MJ, Steel KP, Brown SD.
Mutations in the myosin VIIA gene cause non-syndromic recessive deafness. 
NatGenet. 1997 Jun;16(2):188-90. doi: 10.1038/ng0697-188. Citation on PubMed (ht
tps://pubmed.ncbi.nlm.nih.gov/9171832) 

• Riazuddin S, Nazli S, Ahmed ZM, Yang Y, Zulfiqar F, Shaikh RS, Zafar AU, 
KhanSN, Sabar F, Javid FT, Wilcox ER, Tsilou E, Boger ET, Sellers JR, Belyantseva 
IA,Riazuddin S, Friedman TB. Mutation spectrum of MYO7A and evaluation of a 
novelnonsyndromic deafness DFNB2 allele with residual function. Hum Mutat. 
2008Apr;29(4):502-11. doi: 10.1002/humu.20677. Citation on PubMed (https://pubm
ed.ncbi.nlm.nih.gov/18181211) 

• Rong W, Chen X, Zhao K, Liu Y, Liu X, Ha S, Liu W, Kang X, Sheng X, Zhao C.
Novel and recurrent MYO7A mutations in Usher syndrome type 1 and type 2. 
PLoSOne. 2014 May 15;9(5):e97808. doi: 10.1371/journal.pone.0097808. 
eCollection2014. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/24831256) or 
Free article on PubMed Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC402
2727/) 

• Weil D, Blanchard S, Kaplan J, Guilford P, Gibson F, Walsh J, Mburu P, VarelaA, 
Levilliers J, Weston MD, et al. Defective myosin VIIA gene responsible forUsher 
syndrome type 1B. Nature. 1995 Mar 2;374(6517):60-1. doi: 10.1038/374060a0. 
Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/7870171) 

• Weil D, Kussel P, Blanchard S, Levy G, Levi-Acobas F, Drira M, Ayadi H, PetitC. 
The autosomal recessive isolated deafness, DFNB2, and the Usher 1B syndromeare 
allelic defects of the myosin-VIIA gene. Nat Genet. 1997 Jun;16(2):191-3.doi: 10.
1038/ng0697-191. Citation on PubMed (https://pubmed.ncbi.nlm.nih.gov/9171833) 

• Williams DS, Lopes VS. The many different cellular functions of MYO7A in theretina.
 Biochem Soc Trans. 2011 Oct;39(5):1207-10. doi: 10.1042/BST0391207. Citation 
on PubMed (https://pubmed.ncbi.nlm.nih.gov/21936790) or Free article on PubMed 
Central (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3703834/) 

Genomic Location

The MYO7A gene is found on chromosome 11 (https://medlineplus.gov/genetics/chrom
osome/11/).                             
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