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1. #

WA 2L T ERICAFET S M B (outer hair
cell: OHC) 1%, #MH2 D OFHPLITIGE LA SO
MR 225 [1]. ZOMffEES Iz X v KK
e (basilar membrane: BM) D #E @)X iE < i,
Fx oG RERITEIR A THNDS (K1) .
OHC O fifEESENL, M ICFET D4 vy
B — X prestin S EEN. OBV U, Wik &2 21k
SELZELICERTLEZEZALNATVD.

OHCH IR K FRFEICL VBEEZ= T 5 &, K
RISl S/ ZSh . ZTOOHCOHEEIT,
iR T CHREREY EASE2 e — A ML R
EREONNIIMT &, BRI, ZHICKVEED
RERIGIESN5 EMEShTns 2. L,
ED XD 7B 7 COHCH K & 28 |2 & 2
OIRFESNTWVAENIAATH 5.

F 72, OHCOMiAFEEE) DI T &b SprestinlL, E D
AR T 2320004F (Z A E S VTR, R 22 L
OMFEI N TE 72 [3]. UL, prestin®iffll 722
ROFE DREEEAL A I = AT TH S,

AR TIE, 12, E— kA L ZAHOHCD
HOEIZ 52 2B ET5720, 1w sE
(atomic force microscope: AFM)IZ L W OHCDO Y > 7
R A, LB S BE §% 8% (confocal laser scanning
microscope: CLSM)IZ X W OHCHll el & # D F= 4 il B
F T DHHEIR T 7 F L (filamentous actin: F-actin)®
%, % L CWestern blotting|Z J ¥ F-actin & 4 ffil] fHl
BUNRTED—=DTHL a v 27 H2T

(heat shock protein 27: HSP27) D& i~7=. F7=,
t— h A2 h L ADOHCOMEREIC 5- X 5 528 4 5~
D 7=, B RKSr BOE S (distortion product
otoacoustic emission: DPOAE)F3 J2 Utprestin D % Bl &
ZCLSMIZ X W i_7=. BE— h A kL AHOHCOH
WEERRBICEZ DEELAREL, BEMENLD
NE OLRGE A 1 = X L O % 572 7=

9 AT, prestin D E A B D IZ T B0,
AFM%Z W T, prestinz BH S 72TF v 4 =— X

INIAA K —PRHL (Chinese hamster ovary: CHO) #fifi
DR 2 BlE2 L7z,

%=1, prestin DREEZEAL A 1 = X L& B
\ZF 572, prestin KT 57 I BENT,
EEACITEE 0 5 AL D[R] E & 5 7+ 7= . Prestin D22
BREZERIL., Ny TF 7 T 7K LY Western
blotting |2 & ¥, ZHL prestin DRk & B54- prestin
DENZEE L=, ZOfRENG, 28 HE AL
O prestin (23517 B PE 2 fEt L7z,

HUUZ, prestin Of S EMNTIC L D prestin D
FEAM AR IE OB A B S L, prestin &2 5 HL S 72
CHO #0755 @ prestin Ol « Kz /-, =
L C, SDS-PAGE (ZX ¥V prestin OFEHLE K O il
BEAME L.
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1. Human auditory system. Sensory cells, such as
outer hair cells (OHCs), inner hair cells and various kinds
of the other cells, sit on the basilar membrane (BM).
OHCs subject the membrane to force, leading to cochlear
amplification, resulting in the high sensitivity of
mammalian hearing. Prestin is thought to be the origin of
the motility of OHCs.



2. E—FRFLRIZEKDHFENEIS>ORER
BAH=XL

2.1 RBHEE

AFEBRIZIE, 10-12 WEEOHED~ 7 2 % Wz,
EE L7 8% 46.5°C 2R 72K 2@ 7= 7
NI BDOR— b ~Ah, KA S 0.6°C 370
415°C £ TLERE S, ZOMKIEE 15 RIHERE L,
D% 0.6°C TOMHMAR E TRIT ZLITXY
E— KA RLAEHELT.

E—FARLZAD 3, 6, 12, 24 KU® 48 W%
2, W ERH L, BRERTICBVWTa L TFERE
o L7, BERALELE, BNy T 4 7IThD
OHC # Hifff L7-. Hifff L7 OHC IZxtL, AFM
(NVBI100, A U > /3 2) THRUNMP LA Bl 2 17
VW, YT ROF M EIT o7 [4].

E—RARLRAD 3, 6, 12, 24, 48 K} 96 B
Mic, WE2HHL, BErRPICBTaLF
WAV L. 4% /8T RV AT VT B R CHLER
ZEER, 03 M B—X I -7 7 AT F-
actin Z¥uftt L7, ZD%%, CLSM (FV500, # U
RXA) T, HUIRMAEEIC IS W T EN T & Bl
L7-. ZOHBEEE LY F-actin © 8 %2 34 L 7-.

E— ARV AD 3 KK, v U ASHER
RichoOETER LI 7 2 L -8 045
BEIZFEA L7z, ZHUCH:E L7 DPOAE Filll%& &
(ER-10C, Etymotic Research) @2 DDA B —%—
MHHME ARO S (B fi=12) ZAJ1L, DPOAE
Qfih BSy) ZFHHL, ThEa~A 7 THUElLE.
HDANEEL fDOFENE D HEIZ 10 dB/hEL Lz
ARFERT £1% 9.8 kHz, A% 20-70 dB SPL &
L7-.

E— A RLAD 6 FH#IZ, MbZ2HH L,
TRFETE T TR IR U7, o i i % 1
DB, 77 VAT 2 RV TESIKE L.
NFEILICDBEL A XV EE= etk n
— ZZHEE L, B HSP27 Hifk% vy, HSP27 O
Ny RERH L. RSz FOBE LD
HSP27 DR Bl g% HEE L7z,

t—F AL AD 6,24, 48 FRf%IC, W42
HL, avF&azl0 Lz, MiksEE%,
prestin ik & FITC 5k —kbifk% T, prestin
AR LTz, Z OB XV prestin O & & Al
L7-.

2.2 B

2127 T K912, OHC DY 7KL, B— |k
A~V AOD 3 BE#% E TICEMEmE R L, 20
LEarvbu—D 13 FE o7, 6 Kkl
YRhr—LD 14 GERVRKRIEER L. 12 B
M# F CloEmcEz C, 24 BEf#%ICiie— b
ARV RARIOL-YLIZR S T2

X 3129 K 912, OHC HINE{HIEED F-actin Dt
FHERE L, BE— RARLAD 3 FEL E CloHm
HmzrL, 2Okl arysba—Ld 12fFE %5
7. 2 g hr— LD 15 20 KR
%R L7z, 24 BRI £ ClIEAMERICE L, 48
R IZIZ e — R 2 B L ARTD L-ULICRE - 2.

K4t Lo, e—FANLVAD 3 R4
® DPOAE /L, &2 THOANHEET, a2 hr—/LiZ
FeEmL 7=,

50 = 25
i * P<0.05 =
=40t + 120 £
o L =]
5 t (5]
@ W
= 30 15 &
3 | 2
: E
- 1 10 &
220 S
: s
S0t 105 5
=
0.0 0.0
o > 3 A A
0"\6 ’&@‘b '@eﬂ & 4 & 3 \?}4@
Ll S S R

2. The mean and standard deviation of Young’s moduli
of the apical-turn OHCs in the control group (» = 10) and
the anesthesia + heat groups with 3-h (n = 13), 6-h (n =
5), 12-h (n = 8), 24-h (n = 7) and 48-h (n = 12) intervals.
Statistical analysis indicated significant differences
between the control group and the anesthesia + heat
groups with 3-h and 6-h intervals, as shown by asterisks
(P <0.05 by Student’s #-test).
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* P<0.05
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3. The mean and standard deviation of the normalized
average intensities of F-actin labeling in the control
group (n = 25) and the anesthesia + heat groups with 3-h
(n=10), 6-h (n=19), 12-h (n = 6), 24-h (n=10), 48-h (n
= 10) and 96-h (n = 8) intervals. Asterisks indicate
statistically significant differences between the control
group and the anesthesia + heat groups (P < 0.05 by
Student’s r-test).
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4. DPOAE amplitude as a function of the stimulus
level of fi. DPOAE amplitudes 3 h after heat stress at f;
= 9.8 kHz were enhanced with statistical significance (P
<0.05 by two-way ANOVA).
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Control 6h
Interval between anesthesia + heat
and Western blotting

5. Expression of HSP27 in the mouse cochlea. (a)
An example of Western blotting. (b) The mean intensity
of the normalized intensity of the HSP 27 band in the
control group (7 = 14) and the anesthesia + heat group (n
= 14). The asterisk indicates a statistically significant
difference between the control group and the anesthesia +
heat group (P < 0.05, Student’s /-test).

30p

Normalized average inlensity (%)

Control G6h 24h 48 h

Interval between anesthesia and prestin
observation

6 . The mean and standard deviation of the normalized
average intensities of prestin labeling in the control group
(n = 18) and the anesthesia + heat groups with 6-h (n =
10, 24-h (n = 11) and 48-h (n = 10) intervals.
Statistically significant differences between the control
group and the anesthesia + heat groups with any intervals

were found (P > 0.05, Student’s #-test).

K5IZRT Lo, a2 hr—BLPE— |
ANV AEMRZ TN —TDONTRICBNTL
27kDa Tz Ny RfEgR s, 20 Z ki,
HSP27 2MEFERNICRILL CWAH Z L& d. 20
BEREL, E—RFARL AL 6 BifI#4lc, 22> b
2 —/LD 1.53 fFIZEmL7-.

6 | prestin OFEEE DAL L 72 B % <7
t— h A N L RED prestin BEEE DFHE L =2 B
02—V DOZE ORI AEERZITR S
N ho7-.



2.3 X

E—FR FLARH OHC OHEICRIFT
®E

2.3.1

OHC (28 T F-actin X FEI(ZHafigE, 752 Z
M, BEEBIZHALTEY, FFlC OHC MlaE ko E
HRERTHY, Mia2EOmIMEICKEHFE L
TWB[5-7]. £72, e —FA ML RAEZGFHAMEA
MRS LT, fifaH TlE HSP 23RS L9
L2 EDRMBNTVA[2, 8-12]. 722 TH HSP27 %
F-actin DEAB LI OWMEESOHE Y 7 ETH
D, ZIHZ R EOEEMIL F-actin O EA % {E
HETDEEZLND[8].

K2, 3BLUSIZRTLIIE, E—FAXA L
Ak pBrarvFaa=rrnb 3-6 F%IC

OHC O > 7' 3., F-actin 8 L OY HSP27 2384 L 7=.

INSORERIE, E—FRXA L AL DV T 4
Ta =T, ZOREIE O 5 HIZ HSP27 D%
AN Ed, OHC @ F-actin DEIINAFHER L

Lz b S/l 2R L TWD.

2.3.2 E—FRFLAH OHC DEEIZRIXT
$ 2

E— R ARV RIZED prestin DR EITEIT
o728 DD, DPOAE OBIMMNTER I T-.
DPOAE ORI & LT, OHC N3ET 51D
WIMNEZ 5NDHD, ZHHLOREIE, Zoho
HAINZAY prestin (ZIKTE LR A=K A, T7abb
OHC D[HENREINT 5 Z Lick vl xEZ &hi=
ZEEREL TN,

X7 ICNEOEMEWET VE2rRT. ZOET
L&Y, OHC 33849511 F Je O BM D2 x, 13

F = kkOHCkZM X, = kla;cM X,
OHC + BM 1+ﬂ (1)
kOHC
F
Xy =7 (@)
kBM

TH2bN5. T 2T kope kem IZFHF 1 OHC,
BM DONREEL, x 1L OHC DN FEAIRDIENL T
H5. A(DHEXY, e—FAFLRARIZED OHC DR
PEORIINE, OHC 2NRAET DS F OBINEE <.
KLV, FOEIMET BM OZN x, ZHINE 5.
£V RE72 BM OEIEAS, DPOAE DOHIINZ #6563
LHEEZDLND.

7 . Equivalent mechanical model of the organ of Corti.
The organ of Corti was expressed as a series consisting of
the reticular lamina (RL), which was expressed as a rigid
wall since it is undeformable, the OHC, which was
represented by a series of a displacement generator (DG),
i.e., the motor protein prestin, and a spring indicating the
OHC stiffness, konc, and the basilar membrane (BM),
which was shown as a spring with a stiffness of Agy [13,
14]. When the DG deforms x;, the OHC subject the BM
to force, F, leading to a certain amount of displacement
of the BM, x,.

2.3.3 E—FRFLRIZEDEFENGELHOLD
RNEREAHD=_XL

t— kA FLRANE 3-6 B2, OHC DY
7 HE LW F-actin OHMB A LTz, 2O LiX
t—hARLRIZLDIUT 4 a =277 OHC
DHEHEIR T 7 F o OBIMZFIHE L, L0
Joz it SE-Z AR LTS, ZobE
BN, BOMRKETRBIZES>THELIMIBOER
WL SE, ERELTHIROBESY AN DT

WCHESE Tl SN mTREER B 2 b b.

3. B{EFHEA CHO #ifa & R FREAEMEZ AL
=8 21O EE—4 prestin OA[{R1E

3.1 RBHZE

FEBRITIT prestin Z 22 EFEBL S W72 CHO A [17]
LHEE O CHO M@z Lz, Zh ooz
10%FBS &H RPMI-1640 Iz Tl L7z,
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£4°, CHO MiffluZz EDTA (2L VW 5HL, 250xg T
SopRmL Lz, LiEEBRER, 2EOX 78
EHTDERK AR RS 20, WX 87 Bl
BRI K VIREL, 79 A TF v T4y ah
LSWEHTZAR=ZAFT 4 v a2 lZHFEL, 37CT
30 rfEE Lo, IS, Mo % HiEd 5 72
B, MREKREEERICR L, B z1T
ST, Tyl BEICEES L TE - -k 4
IR R 30 43, 0.05% b U 7Tz 5 4y
Mg 2 &icky, MiaEk, TEMERY s
B} N prestin DA O NTEMERE 2 X7 2 BrE L,
ZD%, 1.0% 7 VH—)LT )Tt KT 20 ok
E L., & 612, HEES 7z e X4 ¢
DOBEIINIEETH 57, CM-DIl |2 XV [IFE %
ek L, BIEEREHE L.

PUBH I AR O B BT S A A 4L AFM
(NVB100, AV 3R) TEIZELE. BT LA
—IZIIE T I XA RO, 1XA0ES 0.02 N/m
DEp ) ar@otor -, B2 5
HEER/NCT D720, ¥ v BT E— RN THIE
EiTol. BT U AA—OMIREF K E 3.6-4.7
kHz, E&AHEA 0.3-04 mm/s, EAHFIAEZ 0.5-1.0
um & L7z, AFM W81, Yo 7 v 2RoEph
K2 EG O = ZFRrET S 729, Digital Instruments
DY T N7 =TI OTHMEEITo 2. £
D%, R E IR S s O TR AT O
72, Adobe Photoshop ver. 6.0 (2L V¥, 7T AFM
W% 7 L— R — VML, RIS LA eE
BT o7, BIEE ST HEEY OREERENT D729
I EALEE L7e AFM {8125 Ul sbi il 2170,
Moy mig 2 ER L. KM8IRT Lo, bk
DIEEMDRERIRTH D LRET D &, S il
FEFFODIZ, BEDITEREL AT LR
<HgsnD. BEMORNT EOERE 24, F
BROELRZ 2r & T 5 & W#E OBRRIT,

24 =2{R+r’+R+H/2}"?  (3)

THREIND [18]. 2218, r (THEEY D RO L,
RITHRE O RAE, HITHEEOE S THY, K
MFECIZ R=16nm, H=5nmnm & L7=. L=
AFM B Z#H L, FEEOED DR E
AT

AFM tip

A Hi2

H

8. A sphere model of a membrane protein. (a) AFM
trace. (b) Geometric relationship between the AFM tip
and a membrane protein. Due to the curvature of the
AFM tip, the lateral dimensions of the image are

overestimated.

3.2 ® B

X9 (a), (b)IZ CHO HMifmds & OF prestin % 22 & 7 Bl
SH72 CHO MiflaOMifaED AFM [Eif% 2 ~7. W
THOMBME L2 b, K-k ORIEM A iR S L
7o 22T, RIRMEEY & X, X N E O
REZIPH 10 nm THHPZ, ZOELEN 100 nm
AR, MORBICKT oEMEOl OBk
) MRN05-1.0DLDTHD.

ZIEI 550D CHO fifnds X O prestin % 2 iE 36
Bl &7 CHO Mifalc S\ TS fRT 21T~ 7=, 81
BINT R IREEEY OBERICXT 5, ZOHAL
gD 720 O R FIREIEM OEKIE) O %
X 10 (27”9 CHO MR CIX, B IR EY OEE
%, 6-30 nm Toh-o7=. —J, prestin & Z2EHRI X
72 CHO Iz 3\ T HIZIZ RO FPHIZIL E -
7=, LU, ERBNC IR IS O %1,
prestin % 72 E R B &7 CHO Mgz, B
8-10 nm B L O 10-12 nm T, CHO iz BIT 5%
IR, FEICKRE L2572 (P <0.05, Student’s
t-test) .



9. Three-dimensional AFM images of the isolated
plasma membranes of the CHO cells. (a) Prestin-
transfected CHO cell. (b) Untransfected CHO cell.
More particle-like structures with a diameter of 8—12 nm
exist in the plasma membrane of the prestin-transfected
CHO cells than in that of the untransfected CHO cells.
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10.  Frequency distribution of the observed particle-
like structures in the plasma membrane. The density of
the particle-like structure is plotted against the interval in
Data were obtained from five AFM

images of the prestin-transfected CHO cells and five such

2-nm classes.

images of the untransfected CHO cells. When the sizes
of the particle-like structures were 810 nm and 10-12
nm, differences of their densities between the prestin-
expressing CHO cells and the untransfected CHO cells
were statistically significant for P < 0.05 using Student’s
t-test, as shown by the asterisks. Error bars represent
standard deviations.

3.3 ¥ ¥

AFM (2 & o THEEMEIO X 5 723 b Wik &
BT DL, BT L7z s UEHERIAS AR AT K
Thbd. REBRTIE, HEEWRELZSL7Z0, &)

b2 E AR U 7o R H S AT MR EE PN AR L
AR E R, RIEMVER 2 X8 iack()\lj\?ffiﬂﬁﬁ
VORTIENE S AFIEL TV D, prestin K& S 1%
FDohfE (~82 kD) MHRMLL L, BLEE
BT1im ThHD. WoT, TNEDE LI EDIE
{E1L, prestin OBIEZDILFIZ/ D ZENB X LI
5. TIT, mERERKE N T AL DM
gt L OF oo % R 7 g &2 E) bR
T5Z EaR AT, prestin 1T MY U E L
THIEEEZ DR ERNmBTEY [19], &
[EIERL L 7= 30T, MfafE L prestin THERL S L7
AFM IZ X 2 BIRICE L7-iE Th 5 2 & 3 HIfES
nas.

B 8-12 nm DRL-IRIEEM Y, prestin % 22 EFE
B & 72 CHO fifalcs\\C, ZRARBEIETW
720y CHO Ml 0 b A EICRE < o7z, Wil
DFEENE, prestin OFMDO LN BHE L TED,
IO EE, B 8-12 nm Ok IREEM D% < B
prestin THH I LA RBEL TS, £, ZOfE
Rix, HTENPOTHSND prestin DRE S (H
ETnmfEE) L < —H LTS

4. &2 HE—4 prestin DEREBIRT
4.1 EBRFE

AWFFETIX, prestin 2383 % SLC26A 7 7 IV
—DHL 6 FEHD K R B THEERAF ST
V%, prestin D 127-131 HFH DT /E&“ GTSRH
FNCEHR L2 (K 11) . RAFECSIIE SLC26A 7 7
Y —OEMRICEER@HE A2 L TV D ARER S
5. £ 2T, GTSRH BA &M %127 Z =2 (A)

BEEHLR T 5 MDA prestin, I TS % T
~NEEEW AR prestin, T2 5, GI2TA,
T128A, S129A, RI130A, HI131A, S129T % human
embryonic kidney (HEK) 293 fliflZ % 1L 58l
7=, £72, Western blotting 217 5 723, HiJf &
72% FLAG-tag & C RImlZf@le L7225 prestin %
HEK293 fifal |l 2 F 8 S H 7.

5 ML prestin OFEBUEGR L B L& L X7
D1 EEHEET H 72, Western blotting 17 - 7”_.
Pt FLAG Hifkz v, sy Fe~—7
— L DOfEL L, EBLIZ NI EDT
BAEHEE L.

755 prestin OFEREFHMICIZ A — LB ANy F 7
Z 7AW TZ. Prestin & 3 HL S H MR IR
NRIERIEIES & (NLC) % 7”3, NLC IX&ENIZ
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-1 L C prestin 37 =4 > &gk 45 2 LITEK
T 5. Lo TNLCIZXY prestin 7 =74 gkt
REZFHT 52 &N TE 5. ARFEBRTIE, Mo
AN 2140 mV 7> 5+70 mV £ TEL X B 720D
Al EA2 L, BEAEZEEMICH LT
7y b L7z, §HIL7Z NLC &Ll FIimd ARy~
VBB O—RMHyTT 4 v T4 T LT

Cm (V) = Clm + Cnonlm = Clm + Qm'dx 2
V=V V"V (4)
ae ¥ |l+e ¢

ZZ &l7 CYlin ujfﬁﬂéﬂ%ﬁ%: Cnonlin u:;lzf(fﬁﬂéﬂgﬁi,
Onos 1T RTEHBIE, Vi (ZIEBIMLE RS HER
L 7R BIENLE LT a 3R KT RKTH 5.

C-terminal

N-terminal

11. Putative topology model of prestin [20]. The
GTSRH sequence of amino acids at positions 127-131
was completely conserved in six proteins of the SLC26A

family.

BN AIEE RS 720 O NLC 2 RiES 5720,
NLC %%Eﬂ@ﬂ%ﬁféffﬁ%ﬂﬁ L7z Cn(mlin/lin %H‘F@K
TEHRLT.

C C.(V)-¢C,,
nonlin/lin ( 7) = ?“lm = ( (C) : ) (5)
“lin i

lin

SHIZ, A5 prestin @ Coominin(V) & BER prestin
2 % ﬂ ;i/ tt$§zﬁ— 6 71:: &b ) Cnonlin/lin(V) 2&.} E%Ea:lﬁ—{ prestin
D Coontiin(V) P e K il T HL & {L L, Relative
Cooninin(N) & TEFE L T2

4.2 ® R
Western blotting D %% 12 |Z777". FLAG-tag

Z A U= B AR prestin fr OV prestin O E oy
FETE HITK 84.6 kDa THDH. BFAET prestin %

FEHL S TIEA 100 kDa &%) 70 kDa DA &
(2 R38N, 88 prestin 2 3¢ Hl S B 7= M <
1359 80 kDa DALE I /N RABLILTE.
A=Ay F I T TETHELONET — X
5B FHE S 72 Relative Coontimin(V) %2 X 13 127777
HI31A KO SI29T 1E NLC ZoR & oz, —7,
G127A, TI28A, SI29A K TF RI30A |X NLC Z7~ L
7275, prestin DFEM:Z KT Relative Cronfinin(V) D Hi¢
KAE 234 prestin DZ L&D FH L <Ko 7z,

12. Result of Western blotting. Major bands are
indicated by asterisks. There was no band in the empty
vector. Two major bands of about 100 kDa and 70 kDa
were detected in wild-type (WT) prestin. One major

band of about 80 kDa was detected in the prestin mutants.

12 —=—WT Prestin
"  Empty vector

1.0+ \
i KA
% 0.8 S129A
D .
> 06 H131A
= '
5 04
(=1
02

00 ...-.l.;l.."'II'.-.._I_.i".'I‘I

02" - - - :
150 -100  -50 0 50 100

Membrane potential (mV)

13. Results of whole-cell patch-clamp for WT prestin
and the prestin mutants. WT prestin (#z = 20), G127A (n
=10), T128A (n = 10), SI29A (n = 10) and R130A (n =
11) exhibited the NLC versus membrane potential. On
the other hand, the membrane capacitance of cells
expressing HI31A (n = 11) or S129T (n = 10) versus
membrane potential was constant, similar to the data

from the cells transfected with the empty vector.



4.3 E %

FAH B 1% prestin A 788l S H72 TSA-201 Aifa 2 H
VT Western blotting 217 9 &, #J 100 kDa D7 E
[ZA DY — 2 RSB, BERZ2 VTR A b)
WrdnL, ATy — "0 R4 70 kDa OALEIZHL
NA5ZEERLE 21 ZOWENS, KEBRT
BLHI L 7= B4 prestin @ 100 kDa & OF 70 kDa /%
Y RIZENEN, PHEMZ 5T T2 prestin & BEE ST
BT TV prestin &K L TW5H EEB X L.
75 5 prestin @ 80 kDa D3> R, B4ER prestin
BEEMiZZ T TWRNWEBZ NI RRD &
<, ElPEfiz=I Wb EBXNH UK
IE<HNTWS., 2D, R prestin (1HE
EtfiZ=Z T TV D0, ZOREEIE 100 kDa %7~ L
TWAIFAR prestin DL & (TR E IR/ - T
WhHEEZ B,

¥ prestin Tl, NLC MBI SRy, 72
IENLC (FBHl S 1528,  Relative Coopiintin(V) D e K
EAEAER prestin DZFNLE D FL Ko7, 2
DOFERIX, GTSRH ELHI~DZEFIZ IV prestin D
Jaf ECoO7 =4 UilgE RN N L2 EERL
TW5. LLEDORERD G, GTSRH ELHIIL prestin
BEEAT X O = A s tEe i b Tn s 2 &
B BT/ 5T,

5. B\ BE—4 prestin DR
5.1 REBHZE

FBRITITER OB MEE L2 FLAG ¥ 7 @&
prestin 2AZZERKBL L TV 5 CHO Mz v 7= [17].
BKMEDFRUME 2 /X7 B Tdh % prestin Z FEE ]
T 272 0121E, SETEEAINLETH 5.
55 X7 B ORI WV &0 2 LA
IR 2 RFSEDBAAET 205, W T S s Al
23 prestin @ A[EALIZIE LTV D T 520> Trleu,
Z T, BRI EMECHEISND 8 FEHD
R TG EA], 372 B Octyl glucoside, Dodecyl
maltoside, Nonyl thiomaltoside, Sucrose monocholate,
Sucrose monocaprate, Sucrose monolaurate, MEGA-9,
CHAPSO # M\, Flix DIRPEIZISIT 2 prestin O A[
BALERZFm L7, 5x10° D> FLAG 4 7 @A
prestin Z# J8Hl L 7= CHO #ila%, i Z1 0 RimiG
PEF 2 A2 OPRECET 100 ul OFEE (10 mM
Hepes buffer (pH 7.3), 140 mM NaCl, 5 mM KCl, 1
mM MgCl, and 1.5 mM CaCl,) (2 L, JKH T 30

SRR L. £ D% 4°C, 20,360xg T 2 im0

L, EHIZEEND prestin & AR X 7= prestin,
WS F41 D prestin Z AL L7222 72 prestin
LEF L. A b L7z prestin & AL L722no
7= prestin Z & teH 7 L& HWT, Hi FLAG Bk
12 L% Western blotting 217\, M I/ K
DOREJE Z Lbig L, prestin O A[ A LR A& R 7=,

RIS, FIR L 72 FUmiE A 2 T prestink D F
272, 2x10° 8D FLAG % 7 @iy prestin % %&
Bl L7- CHO #lfie% #EM 2 (10 mM Hepes (pH 7.3),
150 mM Na,SO,) TYEE%, 40 ml OFFMERIZIERE L,
G WAL A 1TV, 4°C, 1,000xg T 7 4yt L,
HRAERE DM CRZ 72 £ 2 B BRM 2. eV T2 D
&% 4°C, 20,360xg C 2 WEfE 0 L, AR 4y
ZybE S, B L 72 ARIERE 5y A, 40 ml D5
T MEA 2 G Te R TR SRR L, Ok T 2 BERE
RIE L, BEX O EIT T2, D%
4°C, 20360xg T 2 Fffz.O L, Ak ansz
prestin A& N TV B ELE O _EF AR L7,
2O RiGEH FLAG Huik 7 22Nz, 717 LI
prestin & W iE S, LN A RE R CHET%, FLAG
R7F K& HWT prestin Z AR H S, K
prestin & 157-.

5.2 RRERUEE

Prestin @ Al ¥FALAl & LT, Stmig M4l nonyl
thiomaltoside 734V 7= FIIRILIEREZ R L 7=, 14
|2, Western blotting (= & ¥ 7% & 41 7= nonyl
thiomaltoside £ 2% 9% prestin D AL E 7R T,
SR /R L 72 nonyl thiomaltoside DS 2 & /LR JE
TiD 24 mMLLEORET, QIR LR L
H U7, ZoOfHmEE, nonyl thiomaltoside 7% prestin
EEMESETITAEE LTS Z EERBL T
. AR L72IREE 10 mM 723, prestin D
AR I R 2 SIS EAIRE TH D LB 2 bh
7z. ZDWFD prestin D ELRIT 73% TH > 7.

% Z CIRIZ 10 mM nonyl thiomaltoside % F \ > T fi5
Z R EAE L, Bt FLAG Hiikh 7 Lz |
Fi L prestin OFEHLAZAT > 7. 1512, HBonizt
YIND SDS-RY T 7 VAT I RS IVERIKE
(SDS-PAGE)(Z & 2 fifttfrih B2 773", Prestin 2/~
H— 30 ROSARRIZER D B, prestin 2SRRI S
TWAHZ LRS-, Ef Western blotting (2
L0, 2x10° HOHAED B9 120 pg D KEHEL prestin 73
BonlZ LRGN T,
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14. Relationships between the nonyl thiomaltoside
concentration and the solubilization efficiency. The
filled circles, connected by solid lines, indicate the
measured values. Dashed lines show each critical
micelle concentration (cmc).

(kDa) ,M- ' .
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15. Silver-stained SDS-PAGE gel loaded with purified
prestin. The arrowhead shows prestin. Lane M: molecular

weight marker. Lane 1: purified prestin.

6. #

t— kA kL ZANOHCDKEE & M REIZ MIE T 52
BOMYT, AFMIZ X Dprestin® a[ {74k, prestind 28
BLIRFRNT B O'prestin®D K #2387, LU OGR4 15
7.

1. bBE—FAMLRIZEVEFEND HSP27 DF

BLEZSEINU7Z. ZHUCPEY OHC O f ek

@ F-actin DM L7z, F£7=, OHC DOl

MEBED Y o FEPBMLTZ. T b ORI,

t— kA ML R|ZLD OHC OHIAAIEE D [l

DG, 8K F % 5 RF O M D 58 7 & i)

EHDLZ LI HROBE K S, &

BAMGEPONH ZReET DA REME A "2 L T

W5, ETz, ERG B EERU(DPOAE)IXH N

L7=b DD, prestin O &IXEL Lo Tz.

DPOAE D HEINIL, OHC HMiiff @R 3844

LZHMBEMLTCWDZ EERT. ZOHOH

N prestin (ZIKAFL72WA =X L, $772b

H OHC DOHIWEAEEMT 5 Z &ICX ViR Sh
eEZLND.

2. Prestin Z Bl X T2 CHO Mf@IZ -,
FNEZERB ST CHO MfnoMafs iz
BT, HEE 8-12 nm ORI -IIEEY B EEIC
ZFELTZ. ZTOZEIE, ZTRHDEL N
prestin Td 2 AJREMVEZ R L TN 5.

3.  GTSRH FHI~DZEEIT, prestin DFEELGD
WY =V DR T =4 ik ERE O KT
ZolEs I Uiz, ZORRIE, GTSRH ELAI723
prestin O FEES N VT =4 ik REIC B b -
TWBHZ EERLTNAD.

4. Prestin @ ® ¥& 1L 12 X 10 mM nonyl
thiomaltoside 733 L TV 5 Z & 2B S22 -
72, 2x10°{H D prestin & Z2EFEH L 7= CHO il
Fal s 559 120 pg OF5HL prestin 2315 S 4072,

LI

AWFZED—HEE, 7 a—s,3L COE [t R
DNFEESIZHEL F 7 ETRIS ], Bpnrsedy
B E TR GRS 15086202) , HJE
WFge (B)  (GREFE 5 18390455) , mEAFZE (R
S 18659495) , HAFITHR L Rl 78 B 4
FhEr (GREEZE S 19002194, 19001898) % 52|} T\
LT EEWRELMEBEERLET.
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