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Establishment of differentiation induction method from ES cells to inner ear
progenitor cells by TIx3 and application to inner ear regenerative medicine
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TLX3 is expressed in cells whose fate is determined to be inner ear

progenitor cells and is considered to be an excellent marker for inducing differentiation into inner
ear progenitor cells.To establish the methods for selecting inner ear progenitor cells, we produced
mouse ES cells in which a reporter gene (= eGFP) was knocked in at the TLX3 locus. In these ES
celég,_however, GFP expression was not observed even after incubation under differentiation
conditions.

Neurogenin2 is also considered to be an excellent marker for inducing differentiation into inner ear
progenitor cells. We, therefore, produced mouse ES cells in which a reporter gene (= eGFP) was
knocked in at the Neurogenin2 locus. and in these ES cells, eGFP expression was observed after
incubation under differentiation conditions.Using this mouse ES cells, we are now trying to
establish the methods for selecting inner ear progenitor cells.
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FEENRONDIZEAMESIN TS, BICKRTHRBEIBRELLDEZENDH L 66 MULETIEH 6 FZER
b, DBULTREEIZI D 1 ARBLEFEICKEEZE I LANILOREHEEZET LS LA Mo T
%,

WEFEICE W CTIIANEREME GFIHFFEMR) SRBEMEOMRIEIHKERICE O, HAERETA
EEEMBECEAZHRIEI—EESTINEBE LAV E SN, BREHEOBRERIEIARATEEEZONATL
%, WO T, EBETARELE SN-REBHUELLET IH—DFELNEEFHREZAV-NERBEREL
EZbnd, EFwEeriiia, EiEeriEia (ES #iE). iPS R EDBHEIZ K > THRE R EMIEOEEMEE
HANEET B ENHEINTLVS (Regen Med. 8:309-18, 2013; Nat Rev Drug Discov. 14:346-65,
2015) ,

BRI HERHEREZANEICBEL-ECS, REFEMRICOHMEL TEOLMEREREENER T S2ELH
5 & L= (Neuroreport. 16:1545-49, 2005), FIZ:EMEBMAEOEHEZKIKIE., NEAEMAEOHEAZM
REICIEEESME LA LD GOONF ZEDRMERERFE WIS LT, ENMERNEEEZBBIELSZLEH
5M & LT= (Neuroscience. 145: 923-30, 2007; Neuroreport. 25: 807-813, 2014), —A E bk iPS #ifa+>
HERRMREOMEEEICEAL THERMRETZ1T>TE = (J Neurochem. 98: 459-70, 2006; BBRC
394:843-7, 2010; Gell Stem Cell 12:487-96, 2013),

2. BIROEH

NEBEIZCAVSN S5 E LTIX, ESHE., iPSHIBEOREERNERMEAZETFONS, KT, ES
fam B (otic vesicles) T, BAEHMEONEREMRE~ADOS LA ATRELNERBRMEBAEZZEL.
RIEBIICITREHRAEH (inner ear organoid) ~DMEFENFRETH S Z EMNEE St (Nature. 500:
217-21, 2013; Nat Protoc. 9: 1229-44, 2014), ¥ A< £ EBMIEREERZIT oA, BMOHEBIZHLFEE
TERHDEHBITEE LGN o1, o THERRMIEZSATIHEEHILTILEENEZ ST,

T-cell leukemia homeobox 3 (TIx3, B4 Hox11L2.Rnx) A —2 7 oiRAFA Ry U REELEFD1DOTH
Y. GABA B =2 —0O U ZE Y IILE S -2 — O ABTIE LY 4 —BEFELTECZ L
NEIS5NTLS (Nat Neurosci. 7: 510-517, 2004), TIx3 (XXX TIERLED N (E9) ICAE HHRET
(cochleovestibular ganglion, V) THRI|EMNEH S, BEfah ol L THEMEEH AT @ iEFIER
MBICEHEZORBENEOH NS EAF LN TLVS (PNAS USA, 105: 5780 -85, 2008), ZDE DR T,
TIX3 IFHNEHEMIANE FEEGORE LI-MRBBICKEL. It >0 FILRZEZN LT, MESHEHBRZ S
It - FETIHETEL TS EMHELMEL o= (Stem Cells 29: 836-846, 2011),

UEKY TIX3DRBIIAEHBZHMBORLECEOTCEETHY. TIx3 IRNEREME~DEBN-71LE
BY—h—¢EZoN-, FTTAHETIE. TIX3[Z reporter gene EGFP)E/ wHo A4 o &H, ¥R ES
s, 5> DN ERTEREMIRE~NDOMLEEEDOMIL F R AT,

3. ARDAE

(1) ES #HRa

BIUEERABERNA A ) V=R 2 —h it -7 2 X ES #Aa EB5 (RBRC-AES0151) ZEERIZH L =,
EB5 (X 14tg2a & YIERENT-ES #BATH Y. Poudbfl 5EIGFEEIZ IRES-BSD-pA htw FEEBAT B &
IC&Y. EMEBlasticidinS FE T TRMEMIEOALHIFSIND,



2 7/ LREIZKD/ v o4

CRISPR/Cas9 2k B4/ L#R&EIZIZA 4 4 —pX330 (addgene) AL =, BHEHIEXD T TT—2R—X %
FEARALI, XY 2—0DFAIZ(X Nucleofector 2b(Lonza) & Amaxa Mouse ES Cel | Nucleofector Kit (Lonza)
ZRW=, TIXSEEFORIRERTSR (= TGA) BERICLKR—F—EBEFDeGPE/ v o4, TIx3H
RBETLEBBORNETRT S ESHBZERLT,

() fREE

ERC L 1= ES MRS Bt S R EMEFEBMALTE L MEFEE LT o=, TLT TIX3 EZFEHRR
L T eGFP G & %> TWLVARNERFTERMAAE % FACS Sorter T:ERT 52 & & &=, REMIE~NDHLFE
IE Koehler M A% (Nat Protoc. 9:1229-44,2014) (2 > TBMP4 XS FGF2 73 E ZIEXRAFMNT 52 & THRE
RNDHMEFERZT o=,

(4) REMABILES L UREMRILE

EERAZE ANSHRILLTZILTE FTEER. RV AO—XBFRTEHL., #UL1TO.C. T. Compound (TG, &
BURZER LIz, —RIAKRE LTI GFP fiufAZE, ZRIAKRE LTI YTk Alexab68 ZERES 1=,
DEIEE L -l E AWISHRILLTILTE FTEER. — Rk, ZXRRZERS =, BREIC
[FHRAEEHEFEZ AL,

(5) E& PCR

E & PCR (& Thunderbird gPCR Master Mix (Toyobo) & & Uf 7900HT (ABI) T=EHE L 1=,
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