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Mutations in the SLC26A4 gene result in Pendred syndrome/DFNB4, with the clinical symptoms
of bilaterally variable progressive deafness, repetitive vertigo attacks and thyroid goiter. The lack
of disease model using human cells result in failures in clinically effective treatment for these
diseases. Here we show that cochlea PENDRIN positive cells induced by iPS cells from Pendred
syndrome peripheral blood lymphocytes can model degenerative phenotypes of disease cells that
can account for the symptoms of the disease which cannot be recapitulated in the mouse models.
We also found that autophagy-inducers such as metformin and rapamycin (sirolimus) were
effective for the cellular susceptibility. These results suggest the effectiveness of these drugs for

the future therapy of Pendred syndrome. We are currently preparing for the clinical trials.

III. RO/ ~DFEE

1.

(1) PR - MEEFEICRT 2m—% (FNEE 1144, FEERE 5 1)

Fujioka M, Okano H, Edge AS. Manipulating cell fate in the cochlea: a feasible therapy for
hearing loss.  Trends Neurosci. 2015;38(3):139-44.

Tsuchihashi NA, Hayashi K, Dan K, Goto F, Nomura Y, Fujioka M, Kanzaki S, Komune S, Ogawa
K. Autophagy through 4EBP1 and AMPK regulates oxidative stress-induced premature
senescence in auditory cells.  Oncotarget. 2015 28;6(6):3644-55.

Kanzaki S, Watanabe K, Fujioka M, Shibata S, Nakamura M, Okano HdJ, Okano H, Ogawa K.
Novel in vivo imaging analysis of an inner ear drug delivery system: Drug availability in inner

ear following different dose of systemic drug injections. = Hear Res. 2015 330(Pt A):142-6.



10.

11.

12.

13.
14.

15.

Kurioka T, Matsunobu T, Satoh Y, Niwa K, Endo S, Fujioka M, Shiotani A. ERK2 mediates
inner hair cell survival and decreases susceptibility to noise-induced hearing loss.  Sci Rep.
2015 18;5:16839.

Hosoya M, Fujioka M, Ogawa K, Okano H. Distinct Expression Patterns Of Causative Genes

Responsible For Hereditary Progressive Hearing Loss In Non-Human Primate Cochlea. Sci
Rep. 2016 Feb 26;6:22250
Hosoyva M, Fujioka M, Kobayashi R, Okano H, Ogawa K. Overlapping expression of anion

exchangers in the cochlea of a non-human primate suggests functional compensation.  Neurosci
Res. 2016 Sep;110:1-10

Inagaki Y, Fujioka M, Kanzaki S, Watanabe K, Oishi N, Itakura G, Yasuda A, Shibata S,
Nakamura M, Okano HJ, Okano H, Ogawa K. Sustained Effect of Hyaluronic Acid in
Subcutaneous Administration to the Cochlear Spiral Ganglion. PLoS One. 2016
21;11(4):e0153957.

Suzuki N, Hosoya M, Oishi N, Okano H, Fujioka M, Ogawa K.  Expression pattern of wolframin,

the WFS1 (Wolfram syndrome-1 gene) product, in common marmoset (Callithrix jacchus)
cochlea.Neuroreport. 2016 3;27(11):833-6.

Hosoya M, Fujioka M, Okano H, Ogawa K. Distinct Expression Pattern of a Deafness Gene,
KIAA1199, in a Primate Cochlea. Biomed Res Int. 2016;1781894.

Yamamoto N, Kanno A, Matsunaga T*. Genetics of Inner Ear Malformation and Cochlear Nerve
Deficiency. In: Cochlear Implantation in Children with Inner Ear Malformation and Cochlear
Nerve Deficiency. Kaga K (Ed.). Springer: Tokyo. 2016; 47-59.

Hosoya M, Fujioka M, Sone T, Okamoto S, Akamatsu W, Ukai H, Ueda HR, Ogawa K, Matsunaga
T, Okano H. Cochlear Cell Modeling Using Disease-Specific iPSCs Unveils a Degenerative

Phenotype and Suggests Treatments for Congenital Progressive Hearing Loss.  Cell Rep. 2017
3;18(1):68-81.

AR FERE*. AR T2 - SPMRETE. In: KRR = - U — XRREME. LR, /NS, PR,

KEH. RN, FEEE— - RE. FEEEE - BEAEHME / — NKGTH 2 iR, 22Wr &I,

2016; 622.

RAKGERE*. LWV - iR Bfs T L O EVKE. JOHNS. 2016; 32(1):45-48.

KIS IAGERE*, KFiT Y —X [HTRLIBRET] —HlOBREEY:, ESERERGE (B
féﬁ. 2016; 70(3):160-166.

FATKGEERE*. BSTEEE & N H A ER, HARESEHR. 2017 4846:29

(2) e« VURVTLEIIBITAOE « RAX—RFH

1.

PENDRED JEfEREZE BFF AR 1PS Mg RN E a2 HWW=3EF A7 UV —=27 HHE RS,
BRI E N, RAKEERE, /NIAS, % 116 Bl AF SRS, EHE 7 +—7 A, HRE T CHEKX
2016/5/20-23 [EWHN




10.

11.

12.

13.

14.

bt~ ESAPS fifldz Y — X & L@t N BEA BMIFHER & N TR LRy — MERD Z =
AR WAL — FERIEN, 5% 36 B A ARIE - BAEETS, 8/ eV X7 4+ —T L, JUTHEX,
2016/7/21-22 [EWN

PENDRED JEfRES BRI iPS Ml RN Bl 2 W2 HN A 7 ) —=2 7 RAZ— MR
A, BEMIE A, MAPLE, BRGNS, ok, SRRt VIS, MBS, 5 36 Al B ARRIE -
HAEETRR, B/ MEVXT +—7 A, FRHEEX, 2015/7/21-22 EN

A mutated PENDRIN formed intracellular aggregations in the inner ear cells induced from
Pendred syndrome patients-specificiPS cells H8H AR, BEHEIEA, WAZKERE 5538 HA
MRER RS, SRERARS, 2015/7/28-31  [E

aF~v—EFty MAEFIZEIT S SLC26A L SLC4A 7 7 I U —[EA A L ASHMRE R DR B
X — O DB AR F 60 I HABRE TSRS - FINEES, RETIFERT L
2015/10/21-23  [EWN

Translating back and forth in between benchside and bedside by hiPS based—technology and

a primate model H5H JEMIE A, thel3rd. Japan-Taiwan Conference on Otolaryngology-Head and
Neck Surgery, —HBRZE—fEaks, HLETRHEX, 2015/12/3-4 EH

Feileit [EEE OB a2 & &R A, NBE, RAGERE. 55 15 B ARXEMIESS, FOTE
AR (HHA X ERMSEE 3 BRFR—/1), 2015/12/5 EN

A mutated PENDRIN formed intracellular aggregations and caused increase of susceptibilities
for cell stress in the inner ear cells induced from Pendred syndrome patients-specific iPS cells,
M 88, Hosoya M, Fujioka M, Ogawa K, Matsunaga T, Okano H. Association for research in
otolaryngology 39th Annual MidWinter Meeting, San Diego, California, USA , 2016/2/20-24 [E4}

Minding species gaps in the cochlea: non-human primate and patient derived- hiPSc models for

the study of hereditary hearing loss, M8H, Fujioka M, Hosoya M, Suzuki N, Okano H, Matsunaga

T, Ogawa K. Association for research in otolaryngology 39th Annual MidWinter Meeting, San
Diego, California, USA, 2016/2/20-24 [E4}

Increasing contribution of genetic tests for hearing loss to patient care, M8, Matsunaga T.
16th Japan-Korea Joint Meeting of Otorhinolaryngology-Head and Neck Surgery, Tokyo, Japan,
2016/3/28 [EWN

BeTHh I :%)JIEIAIWH%‘:%TM?Of:ﬁ%ﬁ[ﬂ%iﬁ 138 WEDHHE « BERILICOW T [EH R
FIRR, PrRESCHR, IEMmAd -, RUKEERE, NFREZE H117TE AARH RIS EE RS - i
e, B4R, 2016/5/18-21 [EN

Minding species gaps in the cochlea: non-human primate and patient derived- hiPSC models for
the study of hereditary hearing loss H8A JRIJEN, ELXU= (77 R) 2016/9/19-21 #FH+
WAL TN B DR B A B SR~ 1PS AIEDNLG b~ B8 FERIEA, MSEK, $
AIERL, RAAER, Rt ANJIER % 26 B A AT RS RS - e, A7 VER 21,
REFIRESH, 2016/10/5-8 [EWN

PR IPS WFFE3RET 5 Pendred JEBREI T DM E T v U ARFEO AREME  AEH, HIAK,
FERAIE N, AAZKEERE, /NS 55 26 B AAHBEARE - AiEs, &7 VER 21, RITFRER
Byifi, 2016/10/5-8 [EW

S

T




15.

16.

FAERBER A7 Y —= 0 TR Sz — I 7= i R ic s T 2N B A2 HBE, B
e, BT, RokiErE. 5 26 BB ARHR PRk - FIGERS, 5 26 B A ARHFRPRRS
s, REFREE M, 2016/10/5-8 [EWN

aErv—Fty NEET VOB E | AISE- FAERBEFE~ORH O EEMIEAN, %6 [~
—Et vy MIEERS, B RFHEFMIVER, HARUX, 2016/12/12-14  [EN

(3) TEERE DR - Heffrdihittz ) (x4 200 A

PR - EEIE O BB T2 DU T, RAZKGERE, 5 8 [a] 4 E #ERE I R AR e S, 2016/11/20,
[EIN
B S AR SR [ 2 B B AR R FE R — A —

http://[www.ent.med.keio.ac.jp

(4) FFFFHiE



