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Physiology

~ Three to four children out of one thousand are born in the USA with a hearing loss.

- Hearing loss 1s measured from mild, moderate, moderately severe, severe, and profound
with unilateral and bilateral for one or two ears that are affected.

- Non-syndromic deafness means there are no symptoms other than the hearing loss.

- The hearing loss is present at birth and is often severe or profound with some cases having
a lesser degree of hearing loss.

> The ear has

iddle, and outer. Hearing loss that occur in the outer or
mid I

loss, while in the inner ear it is called

malformed hair cells in the cochlea.

loss, cognitive impairment can occur
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Molecular Causes

- Transmission patterns of the mutations, from most common to least, are
autosomal recessive (~75 to 80%), autosomal dominant (~20 to 25%), X-linked
(~1 to 2%), and mitochondrial (less than 1%).

- There are over 70 different genes that can cause hearing loss such as the MT-
RNR1, ATP2B2, MYO1A, and GJB3 genes. There are over 90 specific
mutations on the GJB2 gene alone that can cause the disorder. The most common
mutation is named 35delG.

- The 35delG 1

e GBJ2 gene is responsible for 80% of autosomal

a mutation located on the short arm of

t terminates an RNA sequence by changing a . Valine codon into a stop
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Current Treatments

- Hearing aids are used for people with mild to moderately severe hearing loss and they
work by amplifying sounds, since the damaged hair cells can still transmit loud sounds.

- Cochlear implants benefit those with severe to profound deafness and involve invasive
surgery.

- The cochlear implants completely bypass the damaged ear by sending sounds waves to the
implant which 1s connected to the auditory nerve, and the nerve sends the sounds to the
brain.

~  This is achiev
form 1

lled transduction where stimuli are converted from one
rom air waves into electrical signals and then into

ring aids and then decide to get cochlea
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Proposal Cure and Limits

- Gene therapy uses viral vectors to insert new DNA into cells to replace the defective sequences.

- It's main advantage is that there are a large variety of vectors that can be used for insertion and
one can use different vectors for specific cases or different genetic mutations.

- Tnal testing on guinea pigs and mice has revealed the development of new hair cells in the
cochlea several weeks after injection.

- Current obstacles involve detecting deafness even earlier, possibly before birth, to be able to
alter the hair cells before the effective hair cells form, and there needs to be more testing to
improve the viral vectors to ensure better development, since the hair cells don’t always form
perfectly.

- There are prot e system rejecting the vector. However, the inner ear is a

itive and the risk of rejection is lower than in the

AV virus, and lentivirus (LV) as the best
the RNA sequences in the cochlea. AV 1s
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