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1D'e
BAAPEEEE Cle L AE OBV GIB2 A BRSO JRR & 70 5 CX26 X v v T HE A A
fa~D b IL, FAEEROEBOTZDIZHFfF SN T2, ZOERE, HbiFEEE
ITEETH o7, 2O ORI Z RSN CTIERIT 2 2 L3 ATHE & Ze Ui, AR E A~
DISFHNTRE L 72 572, HIEET /18 L O GIB2 £ R BEH KO iPS MOz & N
HAR O LB O % B L7z,
I R A A 2 [ s B S AR R S e . MRS FEUESE R © 0 7 v —T7 3l L 720 | iPS
Fa D3 EFHEEIZ LV NHIZEIT 5 CX26 X v v IR ARG O 232 7=, IEH 1PS
Al L GIB2 K~ U AHKD iPS Milaz W LR oMilaz (R, Ligfgir 35 Z &
I2& Y GIB2 £ BAEEREDFNE A T = X LCTRRIEBHE DT O DIEFIA 7 V) — =2 7|
JICHA[RE CH D EEZ NG, ZOMETITETIEF~T A (C57BL/6J) LT GIB2
KIE~ T ZAONEHIEH K iPS Mifiz o XA UA NVARY X — |2 XV IISL LTz, B
L7z iPS fifd 2 AW C PR LB EER AT o 72, WM& SN TV 5 iPS fiflgn b N E
BEMIE~D =R Ieo i EE (Koehler, Nature, 2013) #k B LGt &21T7-o72& 2 A,
iIPS il L v CX26 ¥+ v 7 fiGEH T oMIROIERIZEKRZ) Lz, ZOJ7ETIX iPS H
W DR WERE % WA 7 ¢ — 2 — Ml A W - S 5% 2 AT W B RITEIR - & L Ol
PRENA T OF A A DN BRI Sz, MBS L2ty 7 «— & —Hlg % A
HZEIZEY CX26 v v G777 — 7 A Z 2 BERICHE S &5 2 STk L
Too BYHAMBETII NS OMIEMIZY v » 7 HEG OIS E SR SNz, A7 L—
T —TF 4 ITHEA 8T AT 7 — (SLDT) fERCiX 2o OMIERIZ X v v 7 FEE D
WL HERE L TV D Z LR E T, P27kipl OFRBLLMRINT-Z Lns,
KRR DOFIE~E L LTV D Z VR STz,
I 52 GIB2 K~ A6 1PS Mg OB 217\, ERRORNEHIE~D 3 b &1 T -
Tro TOFER. HFRRELEHEONRE L MEF v v TS T T — 7B L)%
JE DA B P I B 22 S 5 i ERERE (Kamiya, J Clin Invest, 2014) ZFH3 25 Z &1k
hLT,
T OFE I E RS, Stem Cell Reports 5612 TH # & 7= (Fukunaga,
Stem Cell Reports, 2016), ##2FZEHMIIAIZMAI2B VT CX26 ORBFEN K G E L .
GJB2 2R RMEERE 21500 & LT MIAIGRPRIFER 7 U — = T OREET Vil O 728
IO TH 5, GIB2 Z8REEREEE 0 iPS #fa 2 Fv CRHIIL A2 22 E I a4
B2 ENHENE, ¥ v v TRESEEZIT o IRIBFESCAZEO - O OB EBTET LA
ELTCOIERABHIFF T 5,
BUE, NER B RFPESEE T ) ARAEERE o # — ORI R TER 0 7 v —7 | HEH
MR Rt A B S 3P & 72 0 | ERERFZE ST AR B S OKREZ 45 TIA
KEERED GIB2 28 BEREEE 25 O M 217\, iPS AR ORNL 2D T 5,
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GJB2 encodes connexin (Cx) 26, a component in cochlear gap junction. We recently demonstrated
that the drastic disruption of gap junction plaque (GJP) macromolecular complex composed of
Cx26 and Cx30 are critical pathogenesis starting before hearing onset (Kamiya, Journal of
Clinical Investigation, 2014;124(4):1598-1607). To develop the effective therapy for GJB2
associated hearing loss, restoration of gap junction plaque (GJP) macromolecular complex using
virus vectors or multipotent stem cells such as induced pluripotent stem (iPS) cells are expected
to rescue the hearing function of GJB2 related hearing loss. Mouse induced pluripotent stem cells
(iPS) were used for generation of Cx26-expressing cells with proper gap junction plaque between
the cells. Adeno associate virus (AAV) were used for the GJB2 gene transfer and restoration of
GJP (Human Molecular Genetics. 2015, 24(13):3651-61.).

Previously, we have demonstrated that the drastic disruption of gap junction plaque (GJP)
macromolecular complex composed of CX26 and CX30 are critical pathogenesis starting before
hearing onset. Therefore, cochlear CX26-gap junction plaque (GJP)-forming cells such as cochlear
supporting cells are thought to be the most important therapeutic target for the treatment of
hereditary deafness. The differentiation of pluripotent stem cells such as induced pluripotent stem
(iPS) cells into cochlear CX26-GJP-forming cells had not been reported. To develop the effective
therapy for GJB2 associated hearing loss, restoration of GJP macromolecular complex using iPS cells
are expected to rescue the hearing function of GJB2 related hearing loss.

In this study, we performed the development of a novel strategy to differentiate induced pluripotent
stem cells into functional CX26-GJP-forming cells that exhibit spontaneous ATP- and hemichannel-
mediated Ca2+ transients typical of the developing cochlea. Furthermore, these cells from CX26-
deficient mice recapitulated the drastic disruption of GJPs, the primary pathology of GJB2-related
hearing loss (Fukunaga, Stem Cell Reports, 2016, 7(6), 1023—1036). These in vitro models should
be useful for establishing inner-ear cell therapies and drug screening that target GJB2-related

hearing loss.
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