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% 600 BIOMIKEZINET D & & HITHIB T2 ERT 52 LN TE, o, BEFMITORR
& U CEBEA R &S F IS B W TR ORREE AR A EE R L Tl | ZRAATEL E
i L CRIEMEORER 1T > T\ 5, FRICAERE T E RSB &R X a & 2 HEIE oo 5K 8 s 1-fif
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L%, TROOFRREETICE L THERERZIET S L & Hlo, ZRAELAITOMHESRC AT
WNE, BRI ERBAN THNEOA I ET 2 1EMONEETT 9 I TH 5,

Hearing loss is one of the most common sensory disorders, appearing in one out of 700 to 1000
newborns, with 50% to 70% of cases attributable to genetic causes. Inherited hearing loss
demonstrates great heterogeneity and approximately one hundred genes are estimated to be
involved. Thus, it is difficult to estimate the genetic cause of hearing loss from the symptoms.
Regarding the medical treatment of hearing loss, cochlear implantation (CI), which directly
stimulates the cochlear nerves, is the most effective and widely used medical intervention for
patients with severe to profound sensorineural hearing loss. Recently, the development of new
electrode and the improvement of atraumatic surgery methods enabled hearing preservation
after cochlear implantation. EAS (electric acoustic stimulation) accompanied with hearing
preservation is a new trend for patients with residual hearing at the lower frequencies. However,
the outcomes of CI vary among patients. One of the reasons of this heterogeneous outcome for
cochlear implantation is thought to be the heterogeneous nature of hearing loss. Indeed, genetic
factors, the most common etiology in severe-to-profound hearing loss, might be one of the key
determinants of outcomes for CI and electric acoustic stimulation (EAS).

In this research program, we intend to create the evidence for hearing loss treatment based of
precise diagnosis using genetic analysis. In this year, we collected over 600 hearing loss patients
and their family member samples from nation wide collaborators and performed targeted
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re-sequencing analysis of these patients. As a result, we identified many novel pathogenic
variants and diagnosed the genetic cause of many Japanese hearing loss patients. Especially, we
focused the genetic analysis of autosomal dominant inherited sensory neural hearing loss
patients using next generation sequencing analysis. As a result of genetic analysis, total of 46
(61.3%) patients were found to have at least one candidate gene variant in previously reported
autosomal dominant inherited hearing loss genes (Iwasa et al., 2016). In addition, we also
focused on the POU4F3 gene responsible for autosomal dominant nonsyndromic hereditary
hearing loss, DFNA15.We performed genetic screening for POU4F3 variants was carried out for
a large series of Japanese hearing loss patients to clarify the prevalence and clinical
characteristics of DFNA15 in the Japanese population. Massively parallel DNA sequencing of 68
target candidate genes was performed for 2,549 unrelated Japanese patients and identified 12
novel POU4F3 pathogenic variants (six missense variants, three frameshift variants, and three
nonsense variants) in 15 patients. To obtain the clinical features of the patients harboring
POU4F3 variants, we collected audiograms and vestibular symptoms of the probands and their
affected family members. Audiovestibular phenotypes in a total of 24 individuals from the 15
families possessing variants were characterized by progressive hearing loss, with a large
variation in the onset age and severity. Pure-tone audiograms indicated the most prevalent
configuration as mid-frequency hearing loss for 20-40 years old patients, and high-frequency

hearing loss for 50-70 years old patients (Kitano et al., 2017)
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