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Takako Kondo, Ph.D., ‘A novel stem cell replacement therapy for damaged spiral
ganglion neurons”

Spiral ganglion nerves (the nerves that carry signals generated by the hair cells in the cochlea), when
damaged, lead to hearing loss. They do not significantly regenerate after they have degraded, and this is
a major focus of hearing loss researchers.

Stem cells have been considered as a possible therapy to restore lost or damaged spiral ganglion
neurons, but no studies to date have been successful at accomplishing this. A substance called T1x3
promotes the development of embryonic stem cells (ES cells) into neurons that can generate action
potentials. This suggests that T1x3-expressing ES cells may be useful in replacing spiral ganglion
neurons that have been lost or damaged in the inner ear. But, little is known about how these ES cell-
derived neurons may develop and work. Kondo and colleagues will focus on identifying molecules in the
microenvironment of implanted T1x3-expressing ES cells in the cochlea to see if any of them may
promote neural growth and guide the direction of axonal growth. Kondo will also test whether ES cells
treated with T1x3 grow in animal cochleas and if they will make synaptic connections with hair cells.

Donna Whitlon, Ph.D., “Schwann cells in normal and noise damaged cochleas”

Schwann cells are auxiliary cells that are found wrapped around nerve fibers and provide insulation
through the production of a substance called myelin. They also promote survival, growth and
regeneration of nerve fibers. Precursor and immature Schwann cells are especially helpful in helping in
nerve regeneration because they retain the ability to express growth factors that can stimulate nerve
growth. Mature Schwann cells do not have this ability.

There are few studies of the effect of Schwann cells on neurite growth and differentiation in the cochlea.
Whitlon and colleagues have developed a cell culture that contains mouse spiral ganglion cells and
other cell types. They noticed that in studies involving the regeneration of nerve fibers in their culture,
the growing neurons associated strongly with Schwann cells. The neurons even changed their regularly
straight growth patterns to bend towards Schwann cells. Whitlon’s group will study how Schwann cells
encourage the survival and directional growth of damaged spiral ganglion nerve fibers. They will also
look at how Schwann cells respond to noise-induced cochlear trauma.

Lisa Potts, Ph.D., “Speech evoked auditory brainstem responses in normal-hearing
and hearing impaired adults with and without amplification”

Auditory brainstem responses evoked with speech stimuli (the neural response of the brainstem to
speech) provide information on how speech is encoded by the auditory system. Some children with
learning problems have abnormal brainstem responses to speech. Very little is known about the neural
encoding of speech in people with hearing loss and how amplification of sound may change encoding to
improve (or not) speech perception.

Potts and colleagues will record brainstem responses to normal and amplified sound in people with and
without hearing loss. Her team hopes to increase understanding of neural encoding at the brainstem in
the presence of hearing loss, which could have widespread effects for optimizing hearing aid and
cochlear implant fittings in both children and adults.
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