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g W AR WAE TPHe, U e A% F09E
[

1=}
= RuN
o FEHFAORIE BeE A2F Az PHS ATE,

2 owge) el glold, 47 FRUBIAE, b 949 oy A 24
Bol X WS sk FURmE, PAH APe 37 UES A§FHL oselAE Ax WY SHF Pl
e HESHES e,

wdk A7) oA DA B 12417F o)A, FA|Fom 18A17F o)A, BT} FAR o R 1847 1A 484]
ek FaE = oglo, ofdl Al@HE e ofyrh

2 AHAE FUEEVIAE 2 9% oHds Feuldete g5 wjgdea] HSP70 ©d H o] & ¥ 3ste
ANrFo] FIkste] o|FA ofEd 9d FEEE 959 URFEAX 2 FEAY &3S diste a3 U
ElgS #EQlsiglong ) 2wy mE Feudd 9 o2 Ry FoE dihF Ax UHS 3y dus 9%
TEug E o]2HE FoE A4hFTo Ax WHoR {85 o8 & Tt

o, a7] AAle B A L 2Ee dalsks A B, 2 R Wgo] shr] Al 2 Addddel] 4y

= AL opl,

<AA 1> Q7 FFA F7YE 7] A X (Mesenchymal stem cell; MSC) -2

TYE ¥ F AF AERIE T)ma WA o] XuE W Ao s (
crest) S 2 RE F53AY. Y& (Aspirate)S Vacutainers K2 EDTA(BD Biosciences)® 335 th. &3l A
XE PBSE 1 : 5& 3|43&la, Ficoll hypaque &9 (Gibco BRL, USA)& AR&3Fe] A4 208% F<F 435
oA WE Tl 94 RS Faste] Restgth, AE £ FPsL o F 5 x 100 AT BFE
10% FBS(Gibco BRL, USA) % A A|-&7 1Al (Thermofisher Scientific, USA)E X33t DMEM-A 2
Hj = (Gibco BRL, USA)E AR&ste] wieFsigivt. ZeolES 5% (0, 37T Z7olA 48413t 5¢F #4353
U5, ZHo|EE PBSE AlHete] HIF2d MEE A7t viAE wA ST, A= 48 A 72 AZkwie
WABRA T, 70% Confluencyo] =E3RS wf, 1 X 10° M¥EZS T75 Z2+2=F(Thermofisher Scientific, USA)
= Al st

<AAd 2> 99 94 H (Cochlear explant) ¥& 2 HjF

ZA4 F 2 UA 44% IR vF$-2=F DBLAHEFT ) oA Fdsto] AR&3IGITE. 70% AlehE= Assh & Z4ds o
23] wlg-xo WElE AAS L, FAFS AdHEeE Aasul. 949-(Cochlea) s HF-9F SFH3

ow AAF F Besigitt. Bald 995 X7k HEPES/HBSS -89 (1xHBSS @ 10 mM HEPES)ol Eith. $h¢
Az W (Cochlear jelly bone)E& #A|AT T, dBAME(Stria vascularis)S AAsL A A7 A (Spiral
ganglion)ol A #28t] FEMEZ(Hair cell)E Esste Z2E 7|HS FE3IGITE. oldf, 995 FAdA Al
B = HAa3d(Apical turn), =33 A (Midddle turn) ¥ 714 3] H (Basal turn) o2 yyo] Ztzor] m=2
71#8& 5T, vk, W (Tectorial membrane)g #|AS ¥ 7] A= (Basilar membrane)°] o}zj&
=S 9 mn HAo ZotiaE AWEH(SPL AW #g, d5)d Z2E 7S 2AHA AAEES s

o T -z
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[0097]

[0098]

[0099]

[0100]

[0102]

[0103]

[0104]

[0105]

[0106]
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b3 9l 4H (Cochlear explant)E AT AWEHE 249 wjdT]Hl %‘HEE star, 1 mle] <44
(Explant) ¥ i+ (10% FBS, 1% N2 B3] 2 10 pg/mle] v]dsle] E3hel DEME/F12 wi#)E & ol
Abeboleh. B3, o 4¥E ok= Al B NSCeke] TEuiek el 5% COz, 37C =39 QlFtHlelE = &

o}

<A 1> 95 AHE o] &F o5 *dH & <

FAAZ AR E A 2=ZHE (Cisplatin) @] I} AREe 23] o5 Wi o] fevty dejAd k. =3,
oF9-9] o]f- A ¥ (Outer hair cell, OHC) = W% A*E(Inner hair cell, IHO)7} £45H WS A
Hie zom dEA Qrh. oldl, &% LAMAA o5 WA o] FE=A] dotry] flste], ofF 9 2Hd
A=EddS FEEE AEsta WIgFEAdS &8l OHC 2 IHC AXEAEES &8sl

TAGo R, A7) <AAld 2> E53E o9 xHd 20, 40, 80, 100 % 120 pMe] Al~EZEEl(Sigma,
USA)E 24A)7F =<k HEsPohH= 14). A 98 3, 9% AHS 49 TEUdL T3t PRSE 158 %<
AASFIL, PBSE 3 3] AHstGr. atks, 0.1% EFE X-100& F sl PBSE 108 ¢t QliH| o]

4% BSAZ ¥3F3t= PRSE 308 B B2k, olF, &7 @-uhg-~ e AM7a(Myosin 7a) 1xF FAI(1 :
400, abcam)® 1A17F E<¢F o1FH|o] A 3slgitl. PBSE 33] #1333k & Phalloidine Alexa Fluor 647(1 : 1000,
abcam)E Zt= 94 3-E7] 1gG (H + L) Alexa Fluor 488 dFA(1 : 500, abcam)® 1A|1ZF &b Q5w o] A3}
o}, PBSE AAH3 T Av|EHLE Sofol=® 7)1 DAPI(Sigma, USA)E zF= Fluoroshield 3 W& A&
Holl FEgA "ozt ANEYS FHE wjuFo® desta FFdander ##Asa (= 1B), OHC %
HC 8 A3t Ax AEES A& 10).

T A, £ 1o JERd ukel o], 9pf- A A AEHEY &
2, AlaZERel o3 A FRAETE EE o544 dAo] fFEES g9l : A
uMel Alx~Zefelo] OHCS| EC50 #hs YERNAIN, S343|d 2 7] A3 def| A= OHC7F A< Abd st
SFATHE 10).

<A3 o 2> FACSE o]-&3 MSC &<l

MSC 2 o2 R fFald S22 g3t o5 Wy o e X5 g3E dolrr] fske], A7) <AAld 1>
A QdzE Fgol ] B3 MSC 2 o]ZHE fHE MELAFE(Extracellular vesicular, EV)9] EAS FACSE

TAH o=, 1SCT(International Society for Cellular Therapy)(REF)oll 7]&® wpe} ko] NSCol W3t B
ARgsto] A7) <AAd 1olA FEdk MSCo W ZRIAS FAE A (FACS) o2 H7sitt. Alx 1W
vulAE A7 MSC(hMSC) #4 71E(BD sciences, USA)E AF&3ste] EAslqith. AlzxAbe] dxfel ulg} hMSC
Positive Cocktail(CD90 FITC, CD105 PerCP-Cy5.5 % (D73 APC) 2 PE hMSC Negative Cocktail(CD34, CD11b,
CD19, (D45, HLA-DR)S A4 H A4 UxTo=z AFE3AT. 71EC hMSC Positive Isotype Control
Cocktail(mIgGlx FITC, mlIgGlx PerCP-Cy5.5 % mIgGlx APC) 2 PE hMSC Negative Isotype Control
Cocktail(mIgGlk PE ¥ mlgG2ak PE) X3t olo]AEY] tWhERTOZ AFE3ITE. FACS Aria3 A% £417)
(Becton Dickinson, San Jose, CA, USA)E AR&ste] &S ASIQITE. EgH, FACS Diva AXZEH A E AH&3s)
o deolH& AU THE 24).

ERE, 7] <Al olA Eed MSC el EVeE d#ety] flstol, A7) <dAfd 1ol e’ MSC R o1&
i Fet ik xS 22 Zeld 5 A7 <ddol el ZIAE viek o] M gdEA e skl ol 13
FAZ dAag whA (D63 FAE o] &3t 2B)

obZel, 7] vl wiA|o x3hE MSC 2 EVe] 54 dolry] f3te], 4] i wixE 9 st A=
(Pellet) % AZF N (Supernatant)E& FS3ATE. Athe, 53 Ao =3d EVY 7] 2 5&E&
NTA(Nanoparticle Tracking Analyzer)E o] &3} A3 (= 20).
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[0108]
[0109]
[0110]

[0111]

[0112]

[0113]

[0114]

[0115]
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[0119]

[0120]
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zgr)r, T 20) VR s} o], A7) <A A o] 1o B3k MSC7F D90, (D105, (D73 X (D44 ¥AS
Qe T 24). W3, MSC Wi 2 uieF wiA| oA (D63 FA o AAaES Felstth(E 2B). of&#,

MSC 2] EVZF oF 72.4 £ 6.2 mn9] F7)E 23 2.48 X 100 + 1.28 X 10 =S UEyE 29 selal

719 Ads T <Al 1>olA EEg NSC @ EVel dlF-e] 100 nm W vHe] %S FelEkqlt).

<A@ 3> MSC AA e o o5 AN o] FA I oY &3 F
NSCell o]3t o]=A I o i AF EIS 0}171 3ke], MSCe <F¢- 212

_\?‘j
Y WY FEE AQ A4 FE= 9L F

FAHoRE T 3A2] RAEe}l o] A7) <AAld 1>oA BT MSCE 1 X 10/17H94 MESFZ 5L (Inner

9 WHAe 0.4 um BF A7)0 FelhvolE v wet
L A7) <ANe 2ol e ok ) Awo] 9Re] EAla
Aol ol 949 o Auwu} NSce] FEMY D o 9| AHe] A2

o} ,
e A AES GEste Ads A8t FAH R NSC FEHE LEF(Co-treat) oF-F- €23l Al
2~Zee A7l 24A2F el NSCeF oFf- A HE Feuldetar, NSCeF o €2 FEujdatel 80 uMe] Al
ZeS 2447 FoF AYsEFTr. NSC AA g 28 (Pre-treat)S Al2Z2tel 2] 2443 Aol MSCeF 9F%- 2
A3 Femdeta, NSC7 23 UF-AS AAS FElelA 80 uMe] AlaEFEtElS 2443 F2F A skl
MSC Fx12] 15 (Post-treat)S ¢4 92l 80 pMe] Al2Zghel 2] 2447 3 NSCeF 2447 B¢t 350

A, = 3o yekd mksh o], FEAE a5 Bg 482 ok ojAde] F3hsld gl 7] A 359
OHC7} o - /\]"jéo} A& g, 53], F5Ad E(Stereomll )= 0 ] A Ak aL, IHCt AEF s
OH A A

A 1S OHCZF dd=

'\*:O]'Oq M—L, %ﬁ

wE, AEe 5 8 Ay, "AT 1ES 0HCY] AEHo] 13 HA 86 +
5.4%% WERRTH(E 3D). 28y, FEAE 25 B FAHE 159 AE AEES
13.2% % 38.4 £ 19.5%=2 e, 3, AE =L FEAg TFNA 25.3
A 24.2 £ 3%2 JERTHE 3D).

| AnkE Fal oh5 94w FEUMGR NS A 2Zebeo] o HC ¥ OHC £4S oWse Evt 9e
o 4 ik, Wb, AlzFebed] ojs) olm E£AE OHCE A7) MSCol 46} gapo] MG AL & 7 A,

2.14%, 71A A 84
kd Ay % 3] Rl A 18.2
+ 2.6%0]3 T 2E

7

to oX

%o, i

é

<AFo 4> MSC AAE AlZhe] 2 9% QAHNA o|FA 3 oY a7 g9l

MSC A=z Al7te] wE o} oj2Fol A o]5A G o} F3tE dolry] ke, NSCe 9 A
o NS Gkl FEulkEta MSCE AAZ 5, o o)A AAaZee S Aty WIYgFR
3 OHC 2 IHCO] MZAEES gelatqitt.

o
L 1o,
s

FAADo R A7) <AFd 3> J)AE WHI Bde wWHo g AxE 18 (Pre-treat)S AZEE, MSCSF &F
, 12, 18, 24 E 48A o2 dEeigltl. 7 awe Ad TR F 7] <2

$ 94 FEUG NS 2 %
1ol 1A% W FUE PHoR MAYRRAS Ba 0HC % [HC) AEAEES FAstein).

o A%, £ 4e] vehd vhsh gol, 12430 AAE 2FelA OHCF AEeks AL Sl @, oicel Al
E AEEE 18A7 ol AANY A AR FAsgom, oln) F0E AN AL AEES 47 6.7 +
3%6(18A1ZF A2 1w), 81 %

AR |
T 8%(24A13F AAE 2F) H 82.8 = 6.3%(48A1ZF AAE 2F)E YE

714 3] el A OHCSl AE AE&L T3 HET F%om, ojuf 7A3| MM AL HE
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[0122]

[0124]

[0125]

[0126]
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