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EEPEEETEIC B W TR, FOBEREZ 5D 2 DONRF v v TG R 5 3 2% 2 26(CX26)E 5T
GIB2 DRI X HBARME « IEMHIE Ch 5, UAFIEHET x26 Z RAVEHITR ORI OR R, 77 / il
fET 4 L2 (AAV) 12 X DB FIREFEBRIZAY), & HIT iPS Hifun» & A= & [FAROHERE & JRERF> CX26
X v v THEET T — 7 AR~ O EHEEZ BT Uiz, AT, ZAVE TR L7oBEERET LAl
o, £oa 8L, REETNVEMEFELIEA L, BEEEIEAEN & Lch o rERLEZHET L2 L
ZHE LT,

ZIETHTZIZ GIB2 &5+ 109G>A/p.V37I B HIC K 2R HEREFI% 2[R & L. B AN O A& st
FEIZ 31T % iPS AR DR SE A KRE L TN 5, RRLBF SRS L2 FEZBRE & LT GIB2-V37I R A Ff> 57/
LimE~ U A ERL TV D, BT T /VHIIAOSANBRFE & LT, ES Mg ~D RN OFEEIZ LV CX26 F
¥ v TREA LM A K EICERIT D Hilick B 297 > 7= (Front Cell Dev Biol. 2021 ;9:602197), X5 IiZk h
iPS A & Z AU E TRISE L7z Cx26 28 FLEERE RS iPS fAE N 6 D CX26 X » TS S M 2 ERk L B %
Y v THEAHEREDIR T & iPS Milaz W THEBLT 5 Z LI12ikEh L7z (Fukunaga, Human molecular genetics,
2021, doi: 10.1093/hmg/ddab097.) (IERE K= L AU U—2 202145 H 18 H), Zi 5D HE M kHia
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EHKNA T V== TIHERT HTDFBOR 7 )V —=0 FEEZHE LT, ZHICE D ¥ v v TGO
REMIEZ 96 7 = /L7 L— N CTOEM AN 2 2 E R ARE L 70 0 BEEEIK T 00 e L~ L & (R IS E
FTHUATLL LTHES L., SHIZ AMED TRIEEE T A 74 A = 0 AWFFE R F ] (BINDS) DL
BIZESTHLGTFTA 77V OHRP G FALEMOA 7 ) —= 71280 X v v TEGHEELZEEIE 2
BN A7 ) —=0 7 ST, RFEOIREIEDOE AR & L TEAMEEIIC ST 2ifbX v v 7
faa EBENRT & OMBEZ B FITHT LTz & 2 A AMEEIEOIBIFREBIZ B W TR v v 7RG O
ERRBOOI, Fv v IO T EBBKET D AT LR R S e, AU K0 ARG TH
FEL TV DIRHER A INE T EEERE~ S ALK TE 5 Z E BN 60 & 72 - 7= (Tajima, Experimental & Molecular
Medicine, 2020) .
LU FIZE R 2 B 5,

[iPS MRy DNE X v v THEG S — b ~OIEB LU0 5 F3AIRA 7 U —= 7

D~ 7 2 ES HIOMEFHEIC L 5 F v v THEATERMIE S — kO /ER

ES MR AR DO BWVNEREET VA A BT 572 3 ot B O S % FlE L1z, ABFET
I% BMP4 [ZHI 3K L 72 €X26 DFEHL (mRNA 5 1 0N small vesicle) 73 SB DR ZHlHI 325 Z & 12 K - THITA
ENDZ ENHER I N, AFSERE O RIT, GIB2 75 FALEARNEHERE 69~ DARA M 2 B L OB %
IZBWT, AR 7 ) —= 0 ZFROBAERE, WM LBl 2 K& ORIRII/FERT 2 5 2T
FRY =MD Z IS5, ERLOBRITERMEEEIZEE =172 (Fukunaga, Front Cell Dev
Biol. 2021 ;9:602197) .

@kt b iPS MR D TR F T 26 F v v TREGHEEMNL~ DML E L GIB2 25 BAFET T T LAl
R DB FE

AFZETIE, Dt kPSS M S CX26 ¥ v v THEA ST DN (ICX26GIC) ~D Lk EIE D%,
B L@ GIB2 78 B EF kD iPs Ml HEBT T AR A ER UREZHHT LA L2 AL L
7o. B NIiPSHHIEO 3 RITHEEIC LY . GIB2 B LN GIB6 Z @R T DIFESFMEN AW ST, RO
GJB2 75 BFEIZ BTl b BB F R D 20 235delC D B2 FF DB M BN L7 iPS Ml A VT CX26
X v v SHEGHEGII A (ER L | RB M2~ 7o, T OfER. B BT 7 VIR E e i B sk o £
FOARIC RO FE OB EENMEN ICE N -T2 2 £ D, Ty v TR OBEENELETFTLTY
LT EBHGMNETRRD | QB2 EREREDHETH LTy v TG E N LM a2l a=r—va o
RTFAHBE LT, ZHUbORMRIZE, GIB2 ZRALERAIEHNEIC ST 2 B REOWRIEMR, RANZRIGHE
DRI, HEIA 7 ) —=2 TE~DILGHN R S5 (Fukunaga, Human molecular genetics, 2021, doi:
10.1093/hmg/ddab097.) (ERH K7L AU U —2Z 202145 H 18 H),
QP TERGHORHUEA 7V — =1 T HEAHT OB

HERE R R iPS IS B A~D M EFEEE L RN A 7V —= U JICEAT 2720, F v v TG 2 f6iE
WZLTEBHORA 7 ) == ZHI AR Lz, 2T v v FEGOMRERIEL 96 V= L7 L— b
TOFREBEMNT T 25 Z ERATREE 72 0 | BERBIK FOWRB L AL fHEICE T 2 2 A7 A & LTS
Iz, ZOEML Ty v IEEWREREAOR 7 V—=0 71k & UCHRFHBE L7 (FPiE 2019—
149966), Z DA HWTHER A 7 V) —=0 7% fif7T L7ofER, T T EW 6 5 Bl Eofsx
LB DEE STz, BEMECRERFEE DR I N0, B ~DF 5 ERICEATEY | —HT
BENER 2R T =2 R HELI TS, & HIZ AMED [RIBESE T A 731 = 0 AWFZE SRR F 3 | (BINDS)
DXFIZ L > THGFFA4 7 7V OFHFP S FLEMDOA T ) —=2 T &7 5T,

[GIB2 2 FLAUSHERE B o0 | S AESE iPS MIE D48 ST |
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GIB2 ZEBAIMEEDILBET L L 72D iPS AL T2 DRI G &L 72 2 BE ORI (T T, NEREE
Bids L OHRERI R AW CHMA, BEFRAEICE Y. BARANCKIT 5 GIB2 28 A EER I gAY
PRG3R LT, iPS MIRRMIZ O & LTk, AARARKRT U7 N Cleb D @V GIB2 AR
235del C (p.L79fs)ZZ . 09G>A/p V371 ZE % GASE+Y136X ZHRTH 5, EREERE TIX GIB2 Eis D
109G>A/p V37| ZEHL|Z X 0 g HERE 2 R 9 E B USH2A i {128 ST K 0 v i eI 4 o3 E . SLC26A4
R TARIZ LY SR A R JIEF], COH23 H{n AR LV @I A R~ 7 2 JEFI DR ST
5, FRERKFETIE 2 3SHICEEFHIRELHITL, Z0 55 10 FlC e KT b 585 748 R
DR S, WERE L TIE, GIB2 BAnT-22275 6 fil. CDH23 BAn T2 575 2 ], SLC26A4 AR T2 )3
16], T hary RUTBETFERPLIFIThHo T, £ 74— K2ty otk BEMIK (5cc) %
B L7, Mg o T M2 o8E - S, TR by 7 20/17F LT, RRIL~DORIHLER T 0&
AT RV ipS Ml 2 437 U 7o, T MRAT & B An FARAT DS R, X G BFE H3 8K S 4, GIB2 [235delC]. [V371],
[G45E-Y136X] D iPS AN STz, T HIXHARN TR GIB2 ZR AR OB EHAKROBEE 2+
LT 5, AZREROFRBEEFERD N, RZRBROREHESIRIS LONT m #EKOMH b & £
TW5, HIZHMOBISMHEHEIEE LT v & v —JEBRE 2 B USH2A Bin T DA R Z RO EE S 0
iPS A A N7 L7, BARNIZEVRIA 72 GIB2 ZE BB L Tl Ropfb~ — I — ORI 5 DR 217
EERET VAR E 2035 M EOMIK CTH D Z L 2RI 2T — 23567,

I HIZ EREE AR, GIB2 ZBRITH VT HANT 3 MLOFABEL 4 K7D GASE-Y136X ZF DR EHEA K
B (F) BIXONT S RORIEREZE () OMizsIZ3 T iPS Ml 28N L, PEIRAENT D FE
B3 305 L 72 (Fukunaga, Stem Cell Research, 2021 53:102290.),

[GIB2 BHBF KRG LT/ MfdE~ T A D/ERL

INETOLE 7N —T7OWE TIIIWRED O THEEE R GIB2 Bis TR~ 7 2 (GIB2-KO) I LT GIB2
B EAR N T VAV 2= 7 < A(GIB2-RTSW-Tg) S HW O N TE 7=, L LEBICHET U7 AHIZ
HIEY % GIB2 AL TIX, GIB2V3T7I I At U AL R L4 AN IET 122\, AR TIES ) A
MR~ 7 AT K o THAEE NS O MAER 2 B2 Z 212k, kOB FRBET VLV BLHE
B TR LR DIRWIR TR PR E I B R A 30 L, BB IR O 5l S & R a9 Tt 2.
AWFFETITET HAAN GIB2 BERABEICRBWTCT LIVHEENE 2 THY KT U7 NESIRICELT 5
GIB2 V3TN EBRD T ) Mt~ T A& B4 5, SOICHE 1L EH 3NDERTH D GIB2 235 delC, GIB2
GASE/Y135X D/ ARt~ U A AT 5, ZNHOKREUZ LY, AARANIIB W THEDE GIB2 ~7
A REREY ZERT 5, (ER LT~ U AORETIRHE, N BRSO 2170 N EES TR
FED 723D O fi it 72 HEEE 7 VB OB & B ST,
GIB2 ZE5L 7 ) At~ U A DR & N HEEREMFAT

CRISPR/CAS9 ' 27 AT XV GIB2 BRYT /) Affite~ U A AFT 2%, LLTFOEBEIANIZ LY 7 LR
e~ U RAEET 5,
AARNDOT VIOVBEEES 2000 GIB2 V371 B~ A (WEEHEN TR IND)
. T LOVBHBEEE 320D GIB2 GASE/Y135X AR~ T X (PR~ &S TS D)
3. T ULIVBHEER 1/70 GIB2 235delC AR~ T X (EE~HEHEN PHEEND)
4. FROBTEDOEREUCL Y ~T Sk~ A2 ERT 2,
RS TV~ U A DOBERFSEE 2 BEVERMER IS (ABR) . 0K v v TfE S A HRIEIC Lo N EARRERRATIC
L 0FMT %, ZHUC KD B TFIBEFEBR O - DI B ERM RIS L~ RO S s A Fr o~
UAEHMIAEE LTRKT 5, AARAD GIB2 ZE The b B D&V GIB2 235delC D7/ AffitE~ ¥
ZNERT= O DT A 2o & CRISPR/Cas9 1T L DEMIER 2D 72, IRUERF TH D C57BL/6N D~ 7
3
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AZHEINC= L7 bR L — 3 VIETY ) MREEATV, 7 7 7 v —R(FO) D~ 7 2 & Hifg L7z,
BN~ ZAPORIMREEH Lz & 24, AGEMIGRII~DEFEIRH S, ~T oLk~ r X
DENLHERS ST,

[V T A A EFIAMEERNTIC X 2 B3 CX26 & v v TG OAEIEMRT ]

ARIEH TIIMF v THREE DT T A A dE A BIMEEMAT 0O 72812 Connexin26 35 JL U Connexin30 # &
WRIBEEER L, T/ T4 AT DEREITT,

Connexin26 3 X UF Connexin30 D& n T =1 — FHEIEIINF 2 v 7 ¢ L A-BEHHIIRICTRELSE L2
W, RNF¥ a2 g VAR TIAI R 7 7u—= 78Rz, ZhoE2ANTER LS 2n
T VAV B SO IR SR X & L X B DR BLG A R Lz, CX26 IZ oW TR X Vo8
BERERL, T 4 AT EER AT o1, 22 THWET T 4 A FERRIT AMED AISRE T oA 7Y A
T ARG SR A S THFZEBA R SN Hfilr 2 8 L2 b o T, FEMEHEIC L DR TH D,

Mutation of the Gap Junction Beta 2 gene (GJB2) is the most frequent cause of hereditary deafness worldwide and
accounts for up to 50% of non-syndromic sensorineural hearing loss. GJB2 encodes connexin (Cx) 26, a component
in cochlear gap junction. We 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). As effective therapeutic tool, Adeno associate virus (AAV) were
used for the GJB2 gene transfer and restoration of GJP (lizuka, Human Molecular Genetics. 2015, 24(13):3651-61).
By differentiation of iPS cells, we generated the Cx26-expressiong cells with large gap junction plaque as cochlear
cells. 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). To establish the
disease model cells from the patients with GJB2 related hearing loss, we developed human iPS cells from the
patients with Japanese and East Asian typical GJB2 mutations, GJB2 V371, G45E/Y 136X and 235delC. By using
disease model cells, we established a GJP based drug screening system with high throughput imaging cytometer.
For the disease modeling, we developed a novel strategy to differentiate induced pluripotent stem (iPS) cells into
functional CX26-GJP-forming cells (Fukunaga, Human Molecular Genetics. 2021 doi: 10.1093/hmg/ddab097.
Ahead of print). To establish the disease model cells from the patients, we generated human iPS cells from the
patients with Japanese and East Asian typical GJB2 mutations, GJB2 V371, G45E+Y 136X and 235delC.

To utilize disease model cells for the drug development, we established a gap junction-based screening system
with high throughput imaging cytometer. This screening system will enable us to develop the drugs for GIB2

related hearing loss.



