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Ezrin, Radixin, Moesin 7> 572 % ERM % > /X 7%, Actin faE# & Hl g
2N EERINTRG S N L ARG T SRR A T D Mg Ak B 2
NI THD Y, ERM # 237 BUE N RIGIICHFET 280300 7 X Bein b 72
LIEFES RAA 0 K200 7 X VBRI BRD o~y T ARAAL ZLTC

RURNZAFAET 249 100 7 X/ BRI 572 5 IEBM 2O B A A DR S
ns >, ZoHH N RIBER OB A N A A 1% Four-point-one, Ezrin, Radixin,
Moesin (FERM) R A A > LRI, 77 I U —[ TR 85% & W\ 5 FEF T Em W T
LV EEMEMEE © D, FERM R A A ACiE, ks 7B Th D Na'|, K,
2CI cotransporter 2 (NKCC2) 3 L UV Na' H' -exchanger 1 (NHE1) <°, #£75% % > /X

HTdh% CD44, MifAfMEAE DT Th D ICAM-2 DIEh, Y VIFETH D
phosphatidylinositol 4,5-bisphosphate (P1(4,5)P,) 72 & Doy T MfEAT 25 Z & Bl
ENTWb, £, BEZ "7 E Th D Na ,H'-exchanger regulatory factor
(NHERF) Z 4 L T, SRERERMIBIZ IV TH 37 E A EERE 2 1 5§ 2
Podocalyxin <°, VU V& 5{K CT&H 5 Na  -dependent phosphate transporter 2A
(Npt2a) ., 727 A RF ¥ x/LToh 5 Cystic fibrosis transmembrane conductance
regulator (CFTR) L AKZIEK L THREEFAE T2 L E2x6hTn5 7, —7,
ERM % > 37D C Rl OIEFERT 2 H OV B A A > TIE, Actin Al 54 &
AT D (Fig. 1) 2D X912, ERM Z 2378 1E, N REHAI Tl 2 o 3 7 B
Y UEE L. C REITY 7 F o lagtifal <. MEarsuex
L. o7 BOBEERELZENT BT 2 Lo EZ 5N TS (Fig.2)?,

F7-. ERM ¥ VXV H X, K5y 1 & GTPase ®—Fi CTd % Rho GTPase il
K& LTOBRE S #E ST 5, ERM ¥ > /X7 B, Rho GDP/GTP %4 ¥
X7 T 5 Dbl LA L. Rho GTPase DiFHAL &R T Z & Ay ST
%, F£7-. RhoGTPase DFHEFFEIX T T & % Rho-GDP-dissociation inhibitor (Rho



GDI) & FERM K * A > CHAEAEH L, Rho GTPase ® Rho-GDI 7> & D fifEf it
9% Z & T Rho GTPase & iFMAL3 2@ = &> (Fig.3)>”, Z® X 5 7 ERM
2872 £ % Rho GTPase O filfEllx, Rho GTPase D 7 /U & D HilaE
AR OFRENZE S L TV D EB 25TV D

ERM # /X7 B3 E2H 2B L T A A, Ezrin, Radixin, Moesin ZiLZ 11D
KR BB OIS K o TR DB & & o T D, Bzrin [XEICH
BERIR, AMiRads X ONEAZLRANE Ml 72 & o L2 3B 9 5, BEzrin OFSEHL
ZEAERID 5%LIFICE THHI L2 Ezrin / v 7 X0 (Vi) =9 213, B
BEAHAIZ 35U C HY K -ATPase 23 F8ELT 58 /Ma & 7 & VIR & okl & &
\C X D ERIEDRIEN B E L SND T EBRHLEMNER->TWS 7, Radixin 1
JTF Wik 0 =6 1 B A e < 3l (N2 PR AR A I L2 R B L T %, Radixin /> 7 7 U b
(Rdx™") ~ 7 A XBMRRE D 7 & A /LT D multi-drug resistant protein 2 (MRP2)
DORBNDKTTHZ ETEEATHLE U LE DA R A~OPEENFEE 41,
EE VB VIES 295 2 ERRESNR TS Y, Moesin 1X, ¥v7 R 77—
UL U U SERSUF R ER 7R & O MRS, B N R, L B> b R A e
CITHHT 5, Moesin / v 7 77 b (Msn”) ~ 7 2T E R IC 31T 5 T H
JB O BHIIAD Y 3B HORMOEK T AR 55 Z &< Rho GTPase
DIEIC & D4 PERO LRI BE DR STV D 1,

B CIL, 77XTD ERM ¥ VX B ORBLN R 5508, & ORBIHNLIL R
725 TCUN5, Ezrin IZ-RERIA AN FS K OWTA R AN 12 . Radixin (ZUTO R AR 35
F ORI, Moesin [ZUTAZIRAE . ~2 L O KW BT (TAL) 38 X OWE
MR TN R 5N D (Fig.4), V2" <oy 21385 Rl< w7 2 L Eik LT, AL
PRAE DT & AV HELT 5 U VB ER Npt2a OMIfEME L TORBLIME T
THZETRP~OY VERPEEOEMB L O H Y CBRBEOR TFTZ2L Tk
D +HEBICRBIT D B4 X 2 DT Ca’ I v /L Transient receptor potential
vanilloid 6 (TRPV6) DJill F-fxME TORIBUKR T & HoE T, BHKRICEE R Y
RANY T BDNT 2 ADBH BRAEIECE 545 2 LR EnTng Y,
Moesin (22Tl I RHME 128N T Moesin 23 FRIREFERET VT v BIZ



PN T R R BRI K OVRAME VB MEARAEIE DHE R ICB S L T\ 5 2 L VR
BENTHD P, LavL, BIICE T D ERM & v 37 B O A FR 2 SREIC DU
TOMRITZ L, BEROLMEPLETHLEEZEZHND,

HlgiT 7 v v I D REERAL B D, B N OB 100 ST {EO
TRUNHRY | ARIROEFEMEE R 2 EEREF A D, * 71 0%, ik
ZRRAN A U CTHRUR & AT 2 R ERIK & | 7 B D VI FEBLT 2 Rk & > %
7 BN K o TR b EARE S0 7K 53 % RN U CIRIRERER 247 5 JRHIE > B
RSN TW D, Na'lZ oW T, AR TH 65%. TAL T 25-30%. 7R
A TH) 5%D, FURFDLOHBINEND EEZX LTS (Fig. 5), SREKIKA
RO PRAME BRI R, IR ISR BLT HHE 2 OIS X7 EIZ k> THbR
TWn5,

SRERIRDOHRTH | RAIIFRIRERIK X LR B AumbEhE & L CORE A 41
9D LETEETHLEEBEZ LN TS, BMifldlE, B28E 2 X L CEMIifLE D
D A TR & R AR AT S8 & A 5D, Ezrin (3R ERIR ML
ICEEICHBL L, NHERF2 & OHAEFEHZT LTI T ABE /7 ED 1 ST
& % Podocalyxin & EAEKREIEALT D Y, LA L. Ezrin OS5 ERIK TR 350X
R STV, Z 2T, TR, KM = o 22 HWT, SRERAR
fiil TP Ezrin OSRERIKDOERES KX OTERBIZ I 1T D& ENC SW TR 21T o 72,

—Ji. JRME TAL TIICRERIK A A = CRURTPICHRIt S - BE 2. 7
A WVIRIZ JRAET D NKCC2 IZ K » THRINT 5 2 & T KT OEMENT
A Z W EICR > T D, Moesin I TAL (ZHBWTHEL L, NKCC2 L #HAKEE
T D 2 EAEE SN, 72 EIRMEMILTH 5 LLC-PKI Mifia 4 FHV 72 525k
TlX. Moesin D FEIFMNH] A cNKCC2 (NKCC1/NKCC2 D A 1K) D= 41
= 2 ZPHI L MR ECoRBEMETT 22 L2 RLTWDS P, L
L. Moesin OEE LTI T 5 5EIC, Moesin KB O AR E EHRE L % 12 B
D DIREOHE TR\, £ 2T, H B TR, Msn™” ~ 7 A% T, Moesin X
HRFD TAL TOEME BRI T IZRED 2 REGR 2T L. NKCC2 DOl faf
FCORBECEMITT D Z & T TAL I281F % Moesin DEHMEENZ SN T



Rt Lz,



(5]

KERENY

8-11 B OHEDEF AT IS T O ik <7 2 Msn™ <=7 2 & iz, vil2k*
<AL, Bzin % 2 — RT 5B TOT7 V2 2BLO3 MDA > ko 5
(Z En2 (Homeobox protein engrailed-2). SA (splicing acceptor), IRES (Internal ribosome
entry site), lacZ. neo (neomycin-resistance gene), PA (polyadenyl site) % & 042 2
Aty FaefA L, BAM< T 2 L LT Ezrin OFEBAY 5%LL T2 &
fevo AL LR E N 7, Msn™® ~ 0 A1, X Yefaff EICEET D Moesin
Ea—RIL8EFOTT Y30 3EHEXRSELIZD, loxP/RART Y
U UEFxF—E-neo/loxP At NI SA/PA 5T R Iy FEFEAL,
Moesin DFEEL & SE R RISz Y, KRR A G A e FHE (R B AE
FAEO A BRE T EIR LY DWW 2 b OBB T HRE~Y T Ak
& C57BL/6J Jel DMED RN GINZ B~ T A L 72 5 ICR ~ U ATER S, H
LT~ U A2 BHE S & CEBRICEM L7,

VU AIEIRE —EICERE L, B 12 B 2L AUT - AT SR T
HHEEOK, B HEEHORETHEE Lz, AT TIT > 7T~ TOEMERICE L
T, SAEER TP EREZE BRI L DA, MM RSP PR OAKR LT, &
BRABS-OMUE 28T LT3N L7,

I/ RAEVT

~ U ADREK 3mm YT L, 50mM KEMET U U AR EINZ T2, 95°C
T 10 BV 24T~ 7=, %\ T, 1 M Tris-HCI (pH 8.0) 2 X CHRILT v 7
A X FH—F T 5 MREEM L7, EIR T 12,000 rpm, 20 5700 HE L |
EiE% PCR O & LT L7z, PCRIZIE, MHEWE DNA AU AT —8 L L
T KODFX (TOYOBO)% W=, E£7=, V2! < 2 Msn™ =7 A TEhEN
THW =R A primer (2O TI Table 1 12~ L7z, KOS EIEL 10 uL T, PCR
DY A 7 VFEE, 3 step (95C. 30 F 5 65C, 30%; 72°C. 147). 35% A 70



T{T>72. PCR OFfER, Vil2"™ <7 2 O primer TIXEFAER T 1L & LT 380
bp. Ezrin / v 7 X7 7 L& LT 290 bp, Msn ¥~ 7 A2 ® primer TITEF/E
BT L e LT 450bp, Moesin / 7 77 N7 L L ClE 280 bp DGR FEY H3 15
bNDHZ ENE, T AR — ABKIKENC L > THEE TR AR LT,

HBOEES LU FER

~ U AZMIE%., ALFEZYE L, A0 X Y EIRE (TERUMO) % HWTU
v R A B ARIEK (PBS) CHEWR L7z, BBAZUI0 L, 4%/ ST RV LT VT
t REET 01 M U UEEEEIR (pH 74) ZHWT 1 HREI4CTEE L, £0D
%, NI T4 Za ML, EFREERLI 7 o h—A (RM2245, Leica) (2T 4um
DEIZHEY L, AT A4 RHT A (IR L) ISR (37 7 0 9k %
TERLL 72,

REHELEE

WRIT7 4 aENT U ARG A 2NN T 7 0 SHBR LTtk KBEL
7zo FEWT, 0.01 M 7 = iRk ciRiE L, 121°CT 20 oA — 27 L—>7
W 2% Z & CHIRDOIRIE (L 21T > 72, Dk, PBS T W EH, —kHUEL
(Table2) % 4°C TGS HT, ZD%, 0.1% Tween 20 % & Te PBS-T TUEF
L. ZkHUAK (Alexa Fluor 488 fFaskiii~ 7 AHUAK, Alexa Fluor 594 £5a%#HT 7 ¥ %
PR, Alexa Fluor 633 sk fL-¥ X HLA) & HWT=IR T 1 Frfil s S w72, PBS-
T CHEF 1% 8 Y2 O Mounting Medium (VECTASHIELD, Vector Laboratories)
ZHAWTEA L, HESBEMSE (FV-1000D IX-81, Olympus) % W\ CHEIZE1T

27,

AT LX) - IFTDY HE) £

N T 4 B E NI~ U ABRME T AT T 0 B LTt JKVEL .
T~ bR U AR (CS-4022, 7 7<) TS MR Lz, 0%, 20
SREIKTE L, =AY VAR (Sigma) T 1 syfgea Uiz, FREEER < KPE L 7o,



T X ) — VTR, 2 L TEBBLEL 21TV, FEARMEEAF (Merck) %
MWTEAL, BIEEIToT,

BEFIEMESE

B L~ AR NEE 2% XTHRILVLT LT K& 2% 7 )VEZ VT LT VT
t REET 01 M U UEREENR (pH 74) ZHWT 1 HREI4CTEE L, £0D
%, 0.1M U VBRI CTT 9 &, 2% MU (LA A I T L2 5T 0.1 M U o FeiEfb
WRaEANTACTHBEE L, =% ) — L ZHWTHKL, Bt oL i@
WL7=%%. 70:30 b7 e L - LY (Quetol 812, AT EM) IRAWT T 1
RFFETERE L7, T O, 100% L 2 IZE# L, 60C TR FFHAEG I ELH T &
T LE, L2887y 7 %2 70 nm OJEITREYIL, 7Y v NIgHE
W 721% 2%EERE T T = Ui L 15 A [E1ERIE CTY A L 7=, /K PET4 . lead stain solution
(Sigma) & H\W\T 3 ZpMEIR CREAEITo 7o, HWAEFBHMEE JEM-
1200EX, JEOL) % H\\C#IE L7,

A SDAR Y B

)t Lle~ 0 A g4 BB & BEEE 280 D 5317 | Lysis buffer (150 mM NacCl,
3mMKCI, 5mM EDTA, 3 mM EGTA, 0.1% Triton X-100, 60 mM HEPES) % i
Z. RV b rREY AP — (KINEMATICA) # HWTHEV A X LT, £
NENDHRET F— b %& 4C,800xg T Smin 3.0 50 HE L, Z O L % Total tissue
lysate & L7z,

REK(AD B

BN IEE RENIR, =00 N REIR, EABFEEIR, BBk J ONT A E E K E)
IRZ K555 . BlZ 20 mL oK L7z PBS #HWCHENE L7, £ D, PBS
(2 2 x10° fEl/mL D2 T Dynabeads M-450 Tosylactivated (Veritas) % & 1 e/ IK
TR A PR L, BiEEzwo L, I A L7%. 1 mg/mL Collagenase
(Sigma) % & Te PBS & T 37°C T 30 mpfEiHfb L7z, =D, 100 um B X



70 um DOHHfE A3~ ¢ /L Z — (BD Biosciences) % T A1 L, Dynabeads % &
T RERIK % Magnetic particle concentrator (DYNAL BIOTECH) % HW TR L 7=,

BUNYESE
TUMIET VT I AR E E U TR ERR A2 ERL L. Pierce BCA Protein
Assay Kit (Thermo Scientific) & MW\ CE&E L7,

YDIRAVTAYTFAUY

Bohi g o7 EREHT SDS v 7Ny 7 7 — (2% Sodium Dodecyl
Sulfate (SDS). 2% 2-mercaptoethanol, 20% glycerol, 0.01% Bromophenol Blue (BPB),
50 mM Tris-HCI (pH 6.8)) Z# Nz, 65°C T 15 3BV L7-, %\ T, Laemmli
DFEIZ K 5 SDS-PAGE (4387 VIREE 8-12.5%) TH /X0 E % B L7214
Polyvinylidendifluoride (PVDF) RICHAE L, 5% A ¥ A I/V7 25T TBS-T & H
WTEIRTIRM T v 0 FRBE AT 572, —IRPUR (Table 2) % 4°CT—Hh
FOS /2%, kPR E AW TEIRT 1 RS S H 72, Immobilon Western
Chemiluminescent HRP Substrate (Millipore) Tk 2% %t & &, LAS-4000mini
(Fujifilm) CTHH L7z, BHEEROEEMFHHICOWTIE, E&ET Y 7 ho =
7 Imagel] & HW\ 7z,

REKAEZEETILOER

Adriamycin  (ADR) #&5-E7 /L TlL, ¥ 7 ZIZ 50 mg/kg body weight > ADR
(Wako Purechemical) Z B[ THFIRNE G- LT, £D 7 BRIZANR v MREAERIX
L. ¥Rz LU CE g L OVl 2880 L 72, Lipopolysaccharide (LPS) #%5-
EF /L ClE, 200 ug @ LPS (Escherichia coli O111:B4 strain 13, Invivogen) % i
PER$EE- L. £ D 24 BFRIRIC AR » MR, Bligdl L OEma2RIR Lz, ARy
N RITEE% . =R, 3,000xg T 15 rfiliE 0oL, BEEREEE L7, 2l
I3E D%, 4°C.1,000xg T 15 Frf.0miE Lo R 2 B, mERCEE e L7,



Rho ;&M DEIE

SRERIRIZIS 1T D RhoA, Racl 38 KO8 Cde42 DIEME% . G-LISA activation assay
(Cytoskeleton) % FHWNCHIE L7z, HEE L 7258 BRIRZ K% L 72 G-LISA Cell Lysis
Buffer Z W CIAfE L. 4°C. 3,000xg T 15 om0 mBEE1T -7, B L7
ifi % . Rho-GTP affinity G-LISA plate (2 X |, 251 T 30 0ffl A > F =2 ~— L7z,
Z D%, RhoA, Racl 3L T Cded2 DIEFMALTIITH 5 GTP f T OFE R |
ZNENORETURZ OGS S B2, MR ERIEZ I Z T 490 nm O£ T
thBEEEITo T,

mFHEEVRIZE T SERZHNDHT

R — DI L AT O B IZ~ 7 200 D= 271G DA A
ESTEE (TERUMO) TZEfIl L TR A IR L, 4°C, 1,000xg T 15 4rflim.0or B
L7tz B2 B, fiEEe e Lc, ABICAR Y MROTFEIRZITV, =il
3,000xg T 15 iz OBt L. RG22 REEEE Lo, & 67 mEstel & Rt
BHzx L. &+ DRI-CHEM 4000i (Fujifilm) % iV T Na®, K. CI'lZoW\ CEM
B, 72 VT F =l oWTHEBIBIC LA REREEZIT 7=, JRF~D Na', K',
Cl D4kt & (ENa, EK, ECl) ¥ X UVrHEgEf= (FENa, FEK, FECl) (X, =
o DORERBRLV L TFTOFETHRM LT,

ENa (umol/100 g BW/day) = Una (M) XV (L/day) x100 / BW (g)

FENa (%) = (Una (mM) / Pna (mM)) / (Ucr (mg/dL) / Pcr (mg/dL)) x100
7272, Vi1 BIRE, BW: {KH, Une: JRH Na'JREE, Py MAEH Na'JREE, Ucr:
R 7 V7 F =R, Per: IMEH 7 VT T = RBEERT,

F 72 g T D HCOs R FE R KO pH I DWW TR A A 5T 44 (ABL55S,
Radiometer) % FVCHIE L 7=,

RIKIA BB E (glomerular filtration rate: GFR) DAIE
GFR |3 fluorescein isothiocyanate (FITC)-inulin A8 — 7 A H5IEIZ L » THIE L
7eo FRBERE Y FITC-inulin (Sigma) Z HEIFFIRNELG- L. 20 3, 10, 15, 35,



75, 100 3 XN 120 3 t& iz [BIIX L7=%% ., I FITC-inulin 7%77 & % 58
EXVRE Lz, Z0%, MikH S~ AE & Bl & O JR HE R AH & (K
E LTz 2-a 23— hET V% HWTGFR OR %17 572 (Graph Pad software,
GraphPad Prism),

TAL FRHIE BB RDRAR

~ U AxBNE%, A OFEZUIB L, 0% X BREZ IV CEigA: HEPES
PRI (130 mM NaCl, 2.5 mM NaH,PO,;. 4 mM KCl, 1.2 mM MgSO,. 6 mM
L-alanine, 1 mM Nacitrate, 5.5 mM glucose, 2 mM CaCl,, 10 mM HEPES (pH 7.4))
THEMR L, AEE 20D L7, I AL7%. 1 mg/mL Collagenase % & ¢p
HEPES AR T 37C, 30 3fElA v FaX— L1, 2D%, AL Z U
L C. JK# L7z HEPES #EEVAIRICERE L, 200pm D F A B Ay va 7 4 i
—TAi L, K L7- HEPES FEEVATRIZ IR L7z,

EFdF U ALZEHICL SHBEL T2 U\ BRIREMNT

FAHL L 72 TAL JRAERRETZICxE L, 1.2 mg/mL Sulfo-NHS-SS-E 4 & & e
HEPES #% A% (L-alanine 35 & OY Nacitrate ZFx<) #T4C, 30 01 > F =
~N— F L7z, H VT, 100mM @ glycine % VTl 72 Sulfo-NHS-SS-E 4 F
Z 7 = F L7z, HEPES fRMEHHK CHEF L7212, Lysis buffer (150 mM NaCl,
5SmMEDTA, 1% Triton X-100, 0.1% SDS. 50 mM HEPES (pH 7.5). protease inhibitor
cocktail (cOmplete, Roche)) TIAfRE L7z, Vo 7 NRITH R EHE% 200 ug (2
£, Streptavidin-coated agarose beads (Sigma) (21 % T 4CT—HiA > F =X
— h L7z, £D%. washbuffer (150 mM NaCl, 5mM EDTA. 0.1% Triton X-100,
50 mM HEPES (pH 7.5)) C 2 [al#: L. 50 mM o dithiothreitol (DTT) 35 L 0% 10%
® 2-mercaptoethanol % & Tp SDS ¥ 7 /L 3y 7 7 —H1C 65°C, 15 /rfMmEVL |
beads 2 HfEA LIz Z VRV BEEN LTz, BonicZ o X7 Biitikz, 7=
AL Ty T 4TI R LTz,

10



NKCC2 MO NERFE1TRE4T
AR U7z TAL JRAE R KT L B A T AR L7 #£12. 37°CT 0. 30,

0 /mMEArFa—2aF25ZELTNKCC2 DY R A = A& 5] &
B L, FFFRm%EHIZKkM L PBS 1%, 50 mM Sodium 2 -
mercaptoethane sulfonate (MESNa) THLEE L7z, 1#F|&ED MESNa % 7 =2 F 9 5%
7212, 25 mM iodoacetamide X T 4°CT 15 04 > F=2X— kK L7z, ZD

U o B EE 500 pg (25, Streptavidin-coated agarose
beads (Sigma) (212 T4 CT—HaA o F=2_X—k L7, Hi\ T, 50mM @ DTT
B L 10%D 2-mercaptoethanol %% ¢e SDS > 7Ny 7 7 — T L, 556
N2 N ERINRE, VAL T ayT 4TI LT Lz,

HEAERLEIC K SHBEN/NIES O FKERENT

i A ETR L . AMBE'E 2 1Y) 0 ) L. homogenization buffer (120 mM NaCl, 20 mM
KCI, 1mMEDTA, I mM EGTA, 10 mM Tris-HCI (pH 7.5). protease inhibitor cocktail)
ERHWCHRED T A A LT, £Dk, 20,000xg, 4°CT 20 /i mBEL7-, Lk
HaEmRL, Y7 ARTH RV EE 500 ng. & 1 mL IZHDHE, OptiPrep
(Axis Shield) TIERL L 7= 8-34% DAk (10 mL) FIZHEE L7z, OptiPrep O
HFEARLIL, Gradient Master (SK-bio) # HWWTIERI L7z, D%, AU /R
— & — (P40ST, H3Z) ZHW T, 4°C. 100,000xg T 18 Refiliz Loy B L7z, a0
%, 1mL Z &2 EEnolEIX L, 2 FEDKE LTz acetone N2 T, -30°CT
—WpERE L7, EH., 4°C. 10,000xg T 15 /@ LOOEEL, _L v hEBREL
720 100uL O SDS H o TNy 77 —THEEL, Uz AX T ayT 4 I
L0 AT L7z,

IEE S 7 MBS D RN

g A % BEE A2 8]V H L. fractionation buffer (10 mM KCI, 1.5 mM MgCl,,
I mM EDTA, 1 mM EGTA, 250 mM sucrose, | mM DTT, 20 mM HEPES (pH 7.4).
protease inhibitor cocktail) Z W\ THEEIF A X L=, TD#%, 27G OIS %

11



10 [B138IE S, ok 112 20 0 E L7z, 4°C. 10,000xg T 5 3Rl DoyEkE L,
FiE% 4°C. 100,000xg T 1 R L L7z, ~XL > k% fractionation buffer THE
% L7212, TN buffer (150 mM NaCl, 5mM EDTA. 1% Triton X-100, 1 mM DTT,
25 mM Tris-HCI (pH 7.4), protease inhibitor cocktail) CHRRE L7z, ¥ 7 /LT
KN EES00 ug, AR I mL IZA b 2%IC, 2 520 OptiPrep (60%) & &
A L. OptiPrep D 40% & 72 27 0EHA K 2705 L7z, %tV T OptiPrep % AR
LT 35%. 30%. 25%. 15%DEEICHEL, AV n—2—HF2—7IC
40% (GREHAIR). 35%. 30%. 25%. 15%DJET, 3mL, 2mL, 2mL, 2mL, 2
mL " OFEE L7z, P40ST n—& —% T 4°C, 170,000xg C 15 FFREE L4y B
L., E2S 1 mL 3§20 L7, S 2 HFEOKE LTz acetone Z /12 T,
—30°CT—BrEE L, 4°C. 10,000xg T 15 /fE Loyt L7z, <Ly b &R L
T100uL @ SDS Yo TNy 7 7 =Tk, Vo AZ Ty T 4 71Tk
D fEHT L7

NKCC2 0 ;&4 I%E

TAL (28T 5 NKCC2 DOiEMEZJIET 47212, FluxOR Thalium detection kit
(Thermo Fisher Scientific) Z v 7z, FA8 L7z TAL JRAME RGBT kit [ZIRfTO
FluxOR Dye loading buffer # H\ T 37°C T 1 FFfElA o F =~_— kL, TIES M
DHENA Vo —H—aFETH 5 FluxOR % HL Y JA FH7-, 2.7 mM probenecid 35
& TV 100 uM ouabain % 7 ¢ FluxOR assay buffer (135 mM Na-gluconate, | mM MgCl,,
1 mM Na,SO4, 1 mM CaCl,, 15mM HEPES (pH 7.4)) T 2 [RIPEFt4. 100 uM O ~7
nt I FEEEBLOIEEHD FluxOR assay buffer T E4CTEIE, 30 25 A
V¥ axX— kL7, EO%, 3TCIZHERNITINE L THBW/Z 100uM 7 et I K5
A E 7135 H O TI uptake buffer (135 mM NaCl, 5 mM TLSO4. 100 uM Ouabain.,
20 mM HEPES (pH 7.4)) \Zf&@ L, 37C TS5 o T A BV iAEH7-t%, S&E
DK L 7= FluxOR assay buffer 2 /1 2 Tt 245 18 L7z, 2 [BIE1§4% | Lysis buffer
THEL, ~4 7 a7 L — kY —%— (SH-8100Lab, Corona Electric) % T
LI 490 nm, HUOEIR R 520 nm T FluxOR dye O 6HRE 2@ Lz, fifH

12



L0 2o RVEEHZVDO Tt I REZMHDO TIY OB ALED S NKCC2
$ﬂ 32‘{% iffnq:ﬁﬁ L/f\—o

I IRKEBRTETILOER

KAMET L TIEEEIKE 3% sucrose KEIRICEE L, 7 HREIfABERZIC~ D
A fRE L, BEAD Y Le, £o%, BRIRL 2B LT, B4 F iR
WA T AR T & 2 R0 DR BN 24T - 7=,

M 5D RNA H#iH

U LT~ A8z, BOEH & BEEEBICEI Y 431 7242 . RNeasy Mini Kit
(QIAGEN) % H""T, RNA OffitiZ17->7-, RNeasy Mini Kit #sfJ @ Buffer RLT
(12 1% (v/v) @ 2-mercaptoethanol Z ¥l L 7%, #HAEH > 7" 112k LT 600 uL Al
ZTCHRY b FREVFA P —THREV A X LTz, D%, Eill 16,000xg T
i o BE L. EIEICHEED 70% =% /) —/VE ATz, %l T, RNeasy A
VT MTINA, iR 8,000xg T 15 FhfjiE LB L7, Fl EiyaFEREL
T BufferRW1 %l 2, =ik 8,000xg T 15 FpfEliE OB L 7=, & D% . Buffer RPE
(2 X BPEF % 2 [BIfTV  RNA % RNase free /KIZ¥AH! L 72, NanoDrop 2000 (Thermo)
Z AT, 260 nm OWOCEE ZHIE L, RNA REZF M L7,

WELE RS

WHRE )i E Omniscript Reverse Transcription Kit (QIAGEN) % HWCTi7 -7,
BOEHIZ . #58 RNA 1320 pL 112 2 pg B E415 L 9 IZFHHE L, Gene Amp PCR
system 9700 (Applied Biosystems) Z VT 37°C T 1 RIS S ¥ 72,

Quantitative Real-time PCR 47

mRNA O E &, SYBR Premix Ex Taq (TaKaRa) % H\W\NTIT- 7, WHRE s
THOLIZ cDNA $ 7 0% 20 54 R L, ~ 7 X Cyclooxygenase-2 (COX-2) ¥
& O Glyceraldehyde 3-phosphate dehydrogenase (GAPDH) DFFEI72 7T A ~—

13



% F\ T ABI PRISM7000 (Applied Biosystems) {ZJd ¥ PCR #4179 Z & T, Hilg
HifR L0 CtEZR ML, E&EFHN L7, GAPDH |18 EMEOEEICH

Wie,

HREtH R4

f R ITP) £ BEHERRZE L U OUR Le, MEEHEITICOW T, 2 BEM O HiX
Student T test {2 X D iiE L7z, £/, ZHEHITIX Turkey’s post-hoc test Z V72
one- way ANOVA ICX W RE L7z, p<0.05 DEEEHE L LT,

14



B

RERKIZE TS ERM 2 /0 BEOERE

[B=]

SRERIRIT Mg OB LB A FRPICHRET 5720 D Ailtre 2 > Tk
. OMRERF LT A2 CEEEBICEN D, RERFITEMMENE &
ST AR L DI LT, ZOAMBEREE B L TV 5, SRERIREM ML 13N KA
faZzA L. 70-100 nm DEEL D4 b OFEMEL &L > TV D, ZORBEMED
EHNILAE R HRED 20-50%% 5605 2 & T, MIERS 2@ STV 5 9, KBk
PRI XN BRI OIS, WNERIIIC K DG 2 KR 2 A ¥ ¥ 7 A0
BB 7%, NERIRLE 2900 AIRICRT LT, SMID & RERIR LRI, S
SIZRAEAER Y FATe Z &L SRERIRDEAL ST D SRERIR I EENR L i C
PNEZAIRE & A HE L TR 0 | SRERE OS2 5 LT 5, Ml
IS Uiz BRI C L PN RGN & SR BRI RS AR 2 AMAI 2 D, i &
XY B DR 72 A IREREORERE A KT LT\ D, B 48 2 fikiE, A
PR T LI EET DE AR T, 2D BRI, SRERIRILECHE, Ml

ICE o TEY HEN - AlafEREZ i L TR~ BAICE LTV 5 19 (Fig. 6),
MBI AR RITHEIT T DIEFI DK 80%I%, SREKKDOMREEREFEIC LD Z DL 5724
VR EAHREREO BB L TR Y | BRI RSB E BE &
W B MREIRIED L O G B L 725 7, 2o, o3 7 RtED
FREBICHB T DIRFEIEOBBIC D7 RN 2R EKIKTO X Xy B AHIHERED 551
HREZ M+ 5 2 LITEETH 5,

SRERIRIZERB W T, WM, 2 OB BIENS & L7 B AEEICB W TH
FOEELREEELOLIIEZ LN TRV, MREEREICHEETL2AERNE
W=7 ) a2 ) 7Y oREEE T a T A7V AR LTRY, B
IZXDH R EAREREE L THREET D Z EAHEIN TS
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ARERARFLEREIZ BV TIE, FERGT D 1 > TH D IV Y collagen DIF[RHIAE BN
IR TIE DB IR B Z 295 Alport’s JEER 25 S ZFZ & AMbR T
%, LU, Alport's JEERETITERE D X L X I JRLMGRD BT, RO ¥
VR B AR LTCORENT NS NEEZ RTINS 'Y,

JEANEIE, MR SO L7z @28 23MED A U~ MR (slit diaphragm) &
RN D AIBEREZTER L, SRERIREMMAE DD R Y~ VEA~DZ 37 B
HZBHNTW D, ISR D & KD — R 22k &2 R S8, — RSN S &
SIZHUNE B LY Actin MIIABERIZ L > TENENIFFSN D “IRE L=
R IT D 2 8T REREERT 5, ZOREEIT. BEY & 0 Bl
DRGERE DT, 7T I X0 /NS WIFLAE TR T 5 BRI 2206 A
BEESTWD, BEEBICHER SN2 Y v M, MEEEOHEK Y 7 —
ELTCHlE, REAAMBIERED EEARER LD Y, BT T T v an
RIBHZRT 2 I THMEE 2R LR T A4 T A A= 7Tk, M
FTIE L A BB, —RZEEIZ OV T b 23 RS O 4yl S & — 2281k
ERERWARE, EWARRAIIIHE LM TH L Z RS TS Y,
L2> L. AR 52 Adriamycin (ADR) % W2 RERIKEEE T LI L 5 2
AR DEERE in vivo (ZFVW TR T BAIREIEZ W CTEBlEE T 5 L 87
RHGEB N H 5 Z EnmiEshTng 2 2L OBIZNG, EIRUE DO
SRR DN — A= N E BT 52 TN, R OIBKECBE & 5| X
29 & TRAMEZEDRBIZED D Z LRI TV D,

RO I, A Y v MEEDORIZED D & 37 B0, R, 7
EHNRZ N EIUCFRRRIICRBLT 2 % VRV BIZ X - T, ¥ 237 ikt
PRER SN TS ZERHALNE RS> TN D, BEEDOIKEEILHICE N TAY
v MEGEDORICE DS & 7L LT, Mgy C g r/a 7 v &
— =T 7 Y =R T HIEE I 37 B Nephrin N3 R S iz 2122,
F D% bR T n—BIEFERIZBET 5 R KEEE T 0% < 3@ M R R A 12 %
BT HH R a— RLTWaZ &b, BUETIE, RERIKZ 37 Bk
ML FEITRMEAH S TS EB X LTV D, Nephrin DMLIZH, AU » M
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DIEAANZNT R ZE R OAMMBIEET BT D & NV EEARNEETHDH Z &R
HBMNE RTINS, QRS MEBIROFEEE AT v A FIREMER 7 0 —BiE
WGRE D JRIKE R NPHS2 78 23— K325 % L 37 CT& 5 Podocin (% 2, JEZ2i
DAY v MG RIET DIE@ Y v 7 B Th o Y, C KIRERTY v
— X NI E L L THBILS CD2-associated protein (CD2AP) EFHAMEA L.
CD2AP L #HEKRE AT D Nephrin D A Y v ME~DRIEICHLETHDH EE X
5 TWD ) (Fig. 6), CD2AP I Nephrin & D#EA & Actin fIE R & OAH A
YEM %t L C Nephrin DB 12 L B2 HNTWD Y, ZDk, Nephrin & [F
BRIZ 1gG-like KA A > &Fi> 1 BEIEEEBBI O X > /X7 T % Nephl 23FEH
S, Nephrin & [FERIZA U v MEDOE I LY /X7 E AR W THE
LWl b o2 EURBE TV 5 *? (Fig. 6),

JEARE D LA T, fliod FEZAMAG & [FIERIZ, Integrin, Tetraspanin 35 XX
Dystroglycan 72 & OEEBMALZ FAENHE L TNWHLZ ERHMLNLTND
Integrin [TMIFLZ L IZHRR DT A Y 74 —HITLD afp ~T B XA ~—Z T
HHNNTETHY, BAMIIZE VT o3pl Integrin 238 b B E IZHEL L TV
% 2, Tetraspanin 7 7 I U —D 1 5 TdH 5 CDI51 &, BZEEDIEIEICHIEL T
03Bl Integrin & 24 LTV 5 *, Dystroglycan 13 /& 28# DL EME FIZREL T
D . Actin FIIEHE LFES L TWAD Z LR BN TWVWD O (Fig. 6),

—F . RHIREEEOT © A NVEO T2 & /37 B 1L Podocalyxin T 5,
Podocalyxin (£, O-7 U 2 3 /LB XU T /b &% T 7= 1 RIRE@L D & Lo
JETHY, BT EAABICBNTABNE LT AT THD ),
Podocalyxin / > 77U b~ A TlL, BEREBIOCRY v MEDOHEBR LN
DT ETRERIRABICEE 2 X/ L, ERRIREKREIT) ZENTET, HAER

24 BRI LINICEMEBE R BIC L VT T2 2 @GS Tns P, 2ok o
Podocalyxin [T/ EHfIZIBWTRIEESA Y v MEDEEE L DA iREEEEE
BWCHHEE R DL H /NI EH T D, Podocalyxin X, C A o> Al el B fE ik D
PDZ (PSD-95 / Dlg / ZO-1) f&&€F—7 (7 2 /Bfid%| DTHL) © NHERF2
PDZ KA A HEET D, ZOfEH %I LT, Podocalyxin (%, #ifd& T NHERF2
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$ L OV Ezrin 241 LT Actin Ml EA& IR S, HEEREZIENT 2 2 L vl
SNTWD (Fig.6), ZOEAERITREREEFELFET a2 —m~v A7 2
J X7 LAY RRMEERE OAEMN 2 T O2mEE 7 n 2 I R, 3T
VR REESR ChH H YT U XA —EDOMEIZ X 5 T Podocalyxin DA frf 2 T
LT NBERET D ZETHESN, 7y MIBWTRRBEDHLL 5 &k
TETIEBRHRESRTVWS Y,

ZO X, KRR & T E AREEEIZIBWT, T EBETO
Podocalyxin/NHERF2/Ezrin D GRTERNHERZEIZH S LEZEZX 5N TED
MR T D Z X7 E A HZE & 78D Podocalyxin O JTEHIHEIZF51F % Ezrin
DHFEPRBEINTND, L, ZhETIZ, iRz VT, SRERIRICE
\F % Ezrin BRI THEENCOWTIIMZER RSN TWRD -T2, £ 2T, AO45E
BN TIE, V2" < 2 &2 T Podocalyxin D3 EZE(LR0 2 A o T HEZS
b IRPA~OT VT I VIR ZfRIT 95 2 & T, Bl & X7 B AiEERRIC
*%f LT Ezrin D52 5B OV TRET 21T o 72,
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[FR]

I RRBRIKIZEITSH ERM 2 N\ BEOHRBE ST

XL DIZ, BAER~ T ZOREKIKIZEIT D ERM Z X7 B ORI &
KRR T 351T 2 SO Y BB A I TR L7z, & OFE R, Ezrin I3 MIARIZ 8
BERD b7z (Fig. 7). Ezrin OSRERIRICIIT 2 L0 3722 JRTE &2 b3 5 7=
B, NEMIRO~—h—TdH 5 CD34 L DIt EITo72 L 2 A, WFITRRD
B AR Ly Ezrin (TR ERIRICB WO TR MIZICREL TV D 2 L AR S
*ui= (Fig. 8A), —J7. Radixin 35 X O Moesin (%, EHIIRIZIS 1T DFENFED 5
9 (Fig. 7). Moesin L CD34 &y /RTE L7z (Fig. 8B), Z DFERND
EAIIEIZ W TIL, ERM Z X7 O T Ezrin OAPFE L TWDH Z &0
fifEsd ST,

Vil2k e 2 vy Z 12851+ B R ERIA DR REZE 1L

Vil2" < o 2 DRERIRICB W T, BRRBENAON D0 EHID D720, B
AT 3O Vil < o 2 DFEHRR D HE Y2 21T, SRERIE DRk ST %2
Tolme FOREE, V2" <7 20 R/ BRIKICRFITR SN/ >7- (Fig. 9A),
E SITEEM 7R R ERARREE DIRHT 21T 5 1250, BT BAMEEIC KL DT 21T 72, L
L, Vil < 2 0 R R 2RI TR R B 13380 S e o 1= (Fig. 9B),
ARERREERBEO A E S (um) H720 O RZEEOKZE LT, BARS X
O Vil2MM < v ZARNCA B R 2T R S s> 7= (Fig. 9C),

Vil2" 2 g ZIZE 1T BRETILT I UHE

WIZ, Vil2MM < 22BN TRERIR DB RE 2 fEZ2 T 5 -1, BRI O
Vil2k < v 2D AR bR ZEREL L, SDS-PAGE ¥ X O CBB &2 % JHV TR
~OTNT I VR ERIT LT, 22 hae—/ L LT BSA Z[RIRFIZHKE) L Tt
W L7228, AR T MM = 2T MIET VT R DB 60
kDa (23> RIZR 672 o 7e (Fig. 10), Z OfEFIL, TR OFENTIZIB W T
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V2" < A TR RFRD Do 7o Z L ERIGT AR TH o T,

Vil2"kd 2 vy Z RIRIKIZ§ 1+ D Ezrin BES /82 BEOMBRABE

EMIEIZ BT Ezrin & OBESKTER A HRE S TW D NHERF2 B X O
Podocalyxin DIt 21T > 72, ZOREF, AR~ 7 2 TlX, Ezrin X
NHERF2 # £ T Podocalyxin & HJejfE% 7~ L7 (Fig. 11), —J . Actin 27 1~
4 7 A kBT % Synaptopodin X°, A Y v MEUTHIZAEET D Podocin & 13
HJFIE L do 7= (Fig. 11),

Vil2k < v 2D R MM TIE, Ezrin OFHITIEE A ERD SN -T2 (Fig
12), & 7=, NHERF2 3 . O Podocalyxin @7 & 1 /VIRIZ I3 5 %8 EL, Synaptopodin
F L O Podocin O JEZEE 21T D RBUCE(LIZ R D d o7 (Fig. 12), LA ED
FEF/N 5| Ezrin (X NHERF2 35 X OF Podocalyxin DY) 72 7 ¥ H VD JTEIZIE
BE5- L CWRWZ &R S 72, F 72, Radixin 35 X T Moesin O JSTEIZITEAL
DG IVT  Bzrin / v 7 X7 A X HREWIRREBL LA b A b7z (Fig
13),

Vil2" e 7 vy 2 Bl S BRAKIZ 85 (4 % Ezrin BiE S 2/ BDOHE

BPATI RS KON VL2 < w7 A DB RV S R ERIR & BB L. Ezrin B4 2%
JEDORBEEZ Y 2 AZ T 0y T 4 XM LTz, BAER~ T X5
i U 72 RERIKCTlX, ERM # U X B O _RTOMRH S =23, T Ezrin 35
J TN Moesin 2885 (29837 L T2 (Fig. 14A), Vil2"M < v 2128\ Tid, iz
Yufh CHISR ST & [AIARIZ, EBzrin OFFIXIT LA ERD 5317, Radixin,
Moesin OUE R 72 R B EOHIMITFERD /ey~ 7= (Fig. 14A), Ezrin & FEET
% & R.5Hh % Podocalyxin 3 & UF Rho-GDIo DI & 1T, BFA 3 L Oyt <
U ADMTEIL /> 7= (Fig. 14), —J7. NHERF2 DR B EIZOWTiL, B4
Rl 2 L Wl U CHBRZZ R D 1208, VMM < o 2280 Th I
D pAEmMB R Sz (Fig. 14),
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UEDZ Lint, V2 <o 2Tt RERIKOBREEAMSC, ¥ 030 B A
BERBIZEE D72 W2 E W B bR o Tz, F£72. Podocalyxin ORI ISIT D
T EDNVET ORI RIEIC L 27202 LR fER Sz, 20 L5
HOIREETIX, Ezrin ORHAMHNL, RERIROEREIR-CHAEICHE L2 &
D LMo T,

Vil2"* 2 iy I H 1T B R RIAESTHORZHDEL

SRERMIATRERFIZI 1T 5 Ezrin OREN 2 f#Hr L7-, ADR B LT LPS & ¥4
LM < 25 L, SRERIRBEERE O B ORI L O vy
BAHIEREOEL A g Uiz, BpAR~ 7 A CTlL, ADR H[EIFRNE G- 7 H %
2B\ T, B BEISEBEAENTIC X > T ADR REt G~ R & il U TR 22 o
NROND Z L ZMER LIz, £7-. ADR #5E7 /L Cld, ADR K% 5K & Lb#g

JREFETIVT I PRI E O 80 iz (Fig. 15), LPS #5-ET /MIZE

W, LPS fEFENEE 1% 24 FE CERE O REEORD N A LD Z & &R
Lo 70 RE~OT AT I VRHB A 67 (Fig. 16), ZHETIZ, v T A
TlX ADR H[AIERNESET L TiE, ADR&B5% S HE LK VBED X X7
RSB 2 2 L3t ST g 23 £72, LPS EFEN#E Gl VT, #
5% 24 BERIRICIET VT R VIRDHER SN D Z ENHES R TEY Y ADR,
LPS #5512 K D72 R ERIKIREEE T A MERICTE 2B 2 6D,

*ﬁﬁ\WﬁWVWXKEwTMHﬂR%QﬁT%\E%E®M9%%¢7
VT2 HEIN B DRI B o 7= (Fig. 15), LPS & 557 /1 Th | B4k
Ml 2 TR LN BEEDOWHE L _AREEICIH ST\, RP 77
PR EOEINT A Gy, AR U R LR L TE O EITA BEICEN
ST (Fig. 16), LD Z &b, V2" <o 2 Tld, SRERIEFREE IR 5 B8
FDOW IR TG ABBEREDE R L~ LR T T 25 &0 5 RERRED 5
iz,
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Vil2k"d 2 v5 2 ) BBt R BRAKIZ & 1+ B Rho GTPase jEM4 D fE#T

MR DTEREFS K OVF /X7 B A IEEERE OHERFIT IV T Ml F #& D HIlENIC
B 5185y F & GTPase ®—FfETdh 5 Rho GTPase WHEIETHDH Z LB HNT
W5, BIG, MRS T D SRERIK A EBEEE D HERFIZIE Actin MBS ES
WEIENEE ToH VD, Rho GTPase 7353 A A »F & LTHEIX | Actin fifa G4 D HE)
MWL ZRE L TWD EEZ BN TWDS Y, HILEI O Rho GTPase /% RhoA.
Racl BE TN Cded2 725720 RhoA (XA ML AT 7 A /3—_ Racl [TEER{E
(lamellipodia), Cdc42 1T-RIKMUE (filopodia) DIEFRICEN LN EE TH D Z &N
WS TW5 3D, Ezrin (3 EMMICH VT, NHERF2 & DfEAE M LT
Podocalyxin & Actin Mgt & 427 a2 Y 7 3 28 % 721F T72 < \Rho GTPase
OFER T & LTI e nmbh T 2, GST @& o "7 Ex v~
WA T e AIZE 5T, Ezrin ® FERM R A A %%, Rho-GDI & BRI
BT HZERHALNICENTND PV, ZOfE5:, Rho GTPase ® Rho-GDI 7> 5
Ol et % Z &, MEMIC Rho Z7EMALT 5, Foxid, BARB IO
Vil2"k < o7 Z s 0 BEEfE U 72 SRERIRIC 31T % Rho GTPase 1A HIE L=, # Dk
By Vil2MM < w7 ZRERIRIC I T, RhoA DOFEMEAS, BFAER < w7 Z R ERIK & b
LTHEIZEWI ERHALNE o7, —J7 Racl {EPEIZ W TIIAEICELS
Cdcd2 IEHEIZOWTHERZITRD b h- 7= (Fig. 17A),

S HIZ, ADR B LN LPS # 52 L DR EKIKEEE T /LIZF1T 5 Rho GTPase
TEVEIZOWT B RNT LT, Z O %, ADR #% 5-F 5 /L Tld, RhoA J&EMEA vil2"
~ U ATHAER < 2 L) FEIZE- T (Fig. 17A), —7F . Racl {EFMEIZHOW
TIE, Vil2"™ <7 2 CAHEIEL  (Fig. 17A), Cded2 iGMEIL. W& R L b1
ADR #5102 K » TEHZEILITR D bZe - 7= (Fig. 17A),

LPS %55 /L Cid, RhoA JEM:IE ADR #5185 & Rk, Vil2" ™ < 2 CH

ARl 2 L0 EICE - 7= (Fig. 17B), £7=. Racl IHHEIZHOWT G, V2t
~ 7 A TAHEIZ RhoA TEPEDMEN - 7= (Fig. 17B), ZHU 5 DFEE D | Vil2k " <
7 ASRERIRIZF VT, RhoA VEMED EFHF6 KT Racl ETEDIR T 23, SRERMAS EHH
el DI E IRf D J& Z2k DI T3 D IFUEIS D723 D ATREME S RIR S 7z, &
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Tz, JRAINEPEERCIE, Cded2 IHMTEITZ L LW 2 & MBS T,
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[Z%]

Ezrin (XD 7 ENIIEICRIRT S

HEE L7 REKIKD D = 22 7w vy T 4 0 7B OGO R, 4
ERIATIL LT Ezrin, Moesin OB R 5372, Ezrin [35RERIR D R MIFLIZFEEL
LTEY, Z2OPFTHT EIVEEIRIZISU T Podocalyxin & Ji7E L, &2
J{E9 % Synaptopodin K> Podocin & [FILJF7E L7222 & 3B 572 & 72 o 72, Table
3 ITRERIRICIIT D ERM ¥ V87 B D JE{E %777, Moesin 35 & UF Radixin (%
Podocalyxin & 1T R7E 27" S FREHIKICRE L TR . V2™ <o 204K
R MINZ 3T Ezrin OBEREZUET 2 X 5 BB LMITRO o7,
ZOZEND, BMIITIZERM Z VX7 D 9B Ezrin OAMPFEB L, SKRERIK
WREICBE L T\ Z 3B 2 bk,

Ezrin (X B #IE DR EER AL S & U Podocalyxin D#EY L BEICHEEFRIZTS AL

Ezrin (%, &% % v /X7 B Tl 5 NHERF2 %41 L CRMIaO e ICEI D 5
2 737 B T % Podocalyxin O C Rl O FEIIC IS W THAEAE T 572
O, REIROBSREIC B W CEEREE Z R+ 2 L BEsnE Y, L L
5. AWFFEORERD S Vil2M < w7 2123 T, Podocalyxin O 7 B A /LT D
FECREIIEEFE SN TE LT, B TOREEDIARIET IO L2 h
272, Podocalyxin @/ v 77 7 b~ 7 AT, BAIZEWTREERL ZOE
DRFEEMICIEREND A Y v MECEEN RO, HAEMOBIE L &2
FTERRESNTNS P, —F, NHERF2 D/ v 7 77 b~ X Tld, HS

DRI 331 D R BRI MRS S 417, Podocalyxin/NHERF2/Ezrin A K3 K
EN7e< T Podocalyxin (LMD T B AN RTET D Z LRS- 9,
Alal, Vil2"M <27 2D R ERIATIL, NHERF2 OREBENME T 28 m8 R 5h
72e 2D Z L5, Ezrin 2N EMIfE T NHERF2 O 7 ¥ H /LT O R 225
LHAREMEDS RIBE S LD A3, NHERF2 @/ > 27 7 U b~ A L [A4&IZ Podocalyxin
DT EHNVICBIT DRBUCEE LW ERHALNE o7, Lv L, ARER
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I% Bzrin ODF B2 SERICKB LI SMETIER L, DTDIAFIET D Ezrin 3145
RHEREZ RTZ L TV O ATREME D B 2 b LD, £ D7-, Ezrin @ Podocalyxin D
BUHIAENZ 31T D EENC DWW TIE, BB R Bzrin © ) v 7 7D =D AT
LT AT O 72, SORIMFVMETH D,

ViZM T 9 RISEFEBRRERERR L. READEZ VAV EREESIERIS
g A

BARB L OV < 2D 2Ry FRBIE, TAT X TR S LR
572, Podocalyxin ® / v 7 77 b= A TIXEEMELV BRL22L Y, £ b
IZHBWT OB RS T Lo THRRMER 7 n —BIEGIZ 255 2 L 34
HENTWVD Y, Podocalyxin 1%, EMIEDT & AR NTT T b EZ T
HZ ETARICHEL, ERNRRBICE D BEEOME 2 E | BMRICBT 5
B R AHBERE L L COMBEOMEFFICEE TH L B2 LTINS *,
Ezrin |32 MIIZIZI T Podocalyxin & E AR T 5 Z L, BB 07 228
EOIZRER H Podocalyxin DORBEAD72< &b, Bzrin OFIUL TN & X

RIS R 2 TS E X Sz, L L, ARBFZE TR vt
YU ATIHIEERBEREEDIER I, RP~DOZ " BRHZas| &I 372
WZ EBH LN E RS T,

R DML D & X B A1 LA DX N B RS~ Y
AT, ENENRFA~DF X7 ERHIZED D ZEN LGN TS, AU >
AR T 5 Podocin, CD2AP 33X O Nephl @/ v 7 77 b~ ATIEZEN
FRESC e & LRy JRP LS 2O R IIC RIS a3 X0 Bl Integrin 35
LOCDISIIZOW T, ENEND /) v I T U MY TANZ NI [REZT D
ZENHEEN TS B C ek LT MM e 2T, 2o X ) ik
BRIAEE D HALT, Bzrin OFBLINHIN . S W TESY XV BIZ L D 4
NI AMBERRICEE L RN ERA LN o T,

Vil2“" 2 ) Z DA FIFBEE ETIL TR BMBOBEOCHEDRRITERUNR
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Y ()

SRERIRREEE T L OERICHLH &b ADR B LU LPS & B4R~ o 2 (2§
HLEZ A, EHLLORKEKEFEET L THREEDOHAD & ZNIMED & v
7 ROHENRD bz, iUkt LT R < 2 Gi%, ADR 2# 5 LT
HREHOWRB LY v 7 ROMBUIRD S rnote, £z, W2~
7 AIZ LPS %5 L CHRED R REDHDIB LY R T JRB BTN,
EHLHORBMHBAR <~ 7 2 LI L THARIEWEE Tho7t, ZIET
I%. Podocalyxin/NHERF2/Ezrin # & A DREE A, Podocalyxin @ Actin A E ks &
DL ISR L, REREREEET VT v MZB T D2 7 RICBEET 5
TEDWRBENTELIENS M Bzrin KIBITHE - TRERIBOHERERE E 23 L
ZHZEEMELTEL, LnLaenb, 2" < w 2 ¢, #i2, ADR, LPS
BEET WVICB W GREIKEE ~ORGIMEZ R L2 Z L2265 Ezrin 28 R HIIEIC
F\ T, Podocalyxin/NHERF2/Ezrin G RTE AL & 135872 5 A PIERE R & D 2 & 23

NE X T,

Vil2"*d 2 ) 2 D % Bk {A TlE Rho GTPase FEMDEREMNBIEE IS TS
Ezrin (34X /37 EH & Actin fifEH & 227 v XY 7 F 8668 & 13RI,
Rho GTPase D&M & Hili#19- 5 = & T, Actin AALE & OFHEINF & U CTEEZ %
A b OZ ENMBNTWS Y Rho GTPase Té % RhoA, Racl 3 11 Cded2
DENENDIEPED/NT A8 SKRERE M IT D Actin AR A I L
FEZERDOIRE L OV RICE 595 Y, Rho GTPase IX, GDP fE&HI TH 51~
TEER NS GTP AE ST CTH DIEMINZ 72D Z E TRIRD YV 7 vy ik %
BiEL, MIEHROZENZ G 2, BT, Cded2 (T ML DIEEEIC
WEATH DM, Racl 3BT RhoA 1FEMIEOMERFICEWTIVEETHLZ &
WEISTND P EHIK A7 Racl KIE~ 7 A T, SRERROMREREE X
Ao, BMRITERRERELIEMR L TWD Z EDRMR SN TND, Mg~
72 X IR D AR MEEE T LTI, MR Racl REED B 22
FL ORI L TRERICEIN TS Z L BB LTSN TV D *, Racl OFF
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PEAV A EHT1846 35 & OV Rho 7 —+ (ROCK) FHEFH] SAR407899 73 &4
BB 2 & MmEEICRENICEBS b RraNTEY Y, Rho
GTPase O /&AM DOFEREFEN T I CHEREEIZ R- L, FrZEE 72 Racl @
LI EMRORELZ | X T B2 605, AFRICBNT, R <
U ATIEL, AR~ T R Ll U CORERIRFEERFIZ Racl IHFPEDIK T 2380 b
TH Y| Ezrin OREBLNHI AR Z2E OWA Tk U TIRERITEIN - Z & B3 HEZR S
b, E£72. RhoA OIEMEILIZ, RO B2k 2L et SH, FEER O &M
DWRELSBE 2T 5 ENRESNTND D, B <o 2Tk, REkA
FEERFIC RhoA {EMED LR LR ONTERY . BEROB I L TRt 2 R
LicZ Bz o5, — T, BMIRRRNZ Cded2 KIE~ D AT, EM
Rz BT B R 2R DT I, EEED X 237 R SRERIREEAVAE 72 & O F B )N e
ENTWDER P KM <7 2TlE, Cded2 IEMEITZE L LishoTe, BlbEDZ
ED, VM < AT R BT RERIRBEE R 0O SR 2R DR R0 & L% 7 RIS
* A HPHUEIX, Racl 38 KLUV RhoA {EPEICRE L CW A RIEEME N B 2 Hivd,

Ezrin [Z. Rho GTPase DIEMAt%Z [HFE T % Rho GDI & FERM R A A VTG
9% Z & T RhoGDI IZ X AFHEEHZ#HI L. Rho GTPase & LML 9 2% H| %
LOZEBRMOENTNG Y, 2D, Vil2“M <7 2128V T Racl IEHEDMET
L72Bi843, Ezrin ORBLAIHE S5 Z & T, Rho GDI AAEME(L L, M#HEAIC
Racl OIEMALIIHI STz L W IHIFRE X biLd, FEFEIZ, RhoGDla @ / v
77U b~ AT, Racl ORERIGMENSREEOHEAINFEIND Z &
R S TEHE Y *®. RhoGDI &4 L7- Racl {5MEILE 22 DTERIC BV THER
(CEE R E 2 RT3 2 LSRRI LD (Table 4),

— T, Vi ATiE, AR~ T R L LT, ADR B L UVLPS # 5
D RhoA IEMEN A EIZE > 7= (Table 4), RhoA & Racl I A\ CHEHTAYI 8
T EMRMBNTEY ., Racl DIEVEIK T2 RhoA DIEMELAZFHEET 5 2 &2V
EENTNDG T 2o, ViR < v 21251F % Racl OIEMALOINHIH,
RhoA O IRIN7RIEMALICE N S T2 "I REMEN B 2 Db,
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LI b, Vil < v 2 0 SAER IR R HIFBIZ 35U T, Podocalyxin D372 7 ¥ A L
B~ D JHTEILREE ST, SREREKOBRRT O X B AikEEE O REE TR,
SR o=, L L7225, ADR <° LPS ALE|Z & 2 RERIRBEER Tk, S
R D R ZERVHILT VT I VIR EOIREBICIREME L R T 2 E B O E Ao
2o E0I2, VM~ AT, RIEL ORI & 5| &t 29 Rho GTPase TH 5
Racl {EPEDIK T H LT RhoA {HMED LA NG EE Z SN TERY | REKIKFEER
DEAINIC BT DIER LY v 37 HiRSRER W 2T 5 2 L 3B 2 60
7=
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BE

REEIZH TS ERM 2 2/ BD®RE

[B=]

PRAME Tlx, 7 B NVEIZIBLT D8k & 2ok & o 3 7 BIZ K o TRIR )
5 R CIK G A BRI L TV D, SRERIR A3t & 521 TARR L7 JRUR I, ST IR
M ~ L= O T, BT, mALRME ONRIC @ L7ztk, L8
MAL, TNENDET AL N TR S TEHRINSCHE 5T 5 2 & THERIZ

B k2 R EFMEEZFE L 0D, ENRME IIXRICE L OfEO T v
AR—F—=PRELTEBY | ARICHNHE R DRBEFZORTE S DEHRINE D,
ERM % /X7 D 5 B Ezrin (%, ITLRAME LEGHIIEO 7 & B VBRI HEL L
TWW5, Ezrin I, FERM KA A > %4 L CREGZ > /7 Th %5 NHERF1 & fE
B9 %50, 7 X OB RAE sk LLC-PK1 fllfia % V7= fiZhT ©l%. NHERF1 A3

WAL PRMNE D7 & 1 VB ML D R ERIZH BT 2 U CBEEIATH D
Npt2a @ C K¥i® PDZ #E&EF —7 ThEG < 5 Z & Ezrin/NHERF1/Npt2a DO
AR Npt2a (12X 5 U VEEHEICETE & 70 5 2 E VS STV D 0,
Z D%, V2" < 7 2O ITALRME TlE Npt2a 35 L O NHERF1 O il 15
FHREBRD L VT T EHEEEB L NI OERA~OFER-NEC TS L
WL E o= D E-, VM <7 213 Npt2a 2 L2 RB~D U itk
MO L H Y BRI OIR T 3R S AL, BIRICB W TEE R Y
B0 Ca® DTV AR L DMBIRIE R & -3 2 LS Tng ',

—J5. Ezrin £ [/ U ERM Z LR Z7E D 1 5 ToH 5D Moesin 1L, JRANE RIS
% Na', K", 2C1U 46k 2 (NKCC2) EHARIERT 5 Z EnliEsntind P,
Moesin |Z FERM R #* A 28T, NKCC2 & C Kk & 59 5, LLC-PKI
AT, Moesin & / v 7 X 7925 L . eNKCC2 (NKCCI/NKCC2 DF A 7 1K)
Dxy R A F—Y AR ET L L, =X VA b= X280 LT,
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MIREE CORBMET T2 2 EnMEShTVD P, —F, mEkRPH;#
HRE & IO T2 B R CA A DAFFE Tl Msn™” ~ 7 2 % JHW 2 EBRIZ ) T, Moesin
DS X7 R0 PI(4,5)P, EDFEEZEZIILTATZ 4Ty 1 U VBRSRIR |
(SIPR]) RN T AT = U UZFIER EDERZ X EDT L R A F—3
EHIET 5 Z EnmEINTWD, THIMETIX. Moesin 2% SIPR1 DIEF 727 Z
2 AMRIFIR T R A b= ZZBWTHETH D Z &R in vitro D%
28T Moesin 78 F-actin RAFE 7 7 NMIEEIZFET 5 PI(4,5P, & OfEH %
N LTr7 7 AV AR MO M NESEHIEIC B D 5 2 EAVRIB STV D Y,
NKCC2 (SLCI2A1) (&4 F 4 > 4% Cligis{k T 25 SLC (Solute carrier) 12 7
7 IV IR T A Y N EThDH, B D NKCC2 1% 1,099 7 2 /g
(FUABIOT v FTIE 1,095 7 X ) 025755 &K 120 kDa O & L8
7 ¢, 12 [BIEE @R OENTEME 2 X7 L LT N KRR L O C R )5
AN H L7 T3 B9 5 2, NKCC2 1L, RHIE~> L b—7 DRk
fTH (Thick ascending limb: TAL) CiENIRAE D~ 27 77 Va7 v
B R AR BT D s & v X7 T, Na'y, Ky Cl & 1:1:2 OFEIE THllla
N~ Elgk U, JFUR O FBEMRE BRI Z I LT RN T o A0 R BRI TE
(GFR) OFMENZB W TCEERZEZH > TND, ~2 Lb—7 1%, Fr» 5
FATHIZ N T —TE xR & > TR Y | MTHTIXERE OZEMEMEL | 2
ORDOFEMEZE E < T 5 2 & THRIROIEMZIT> T\ D, ZHUZHES TAL TiE,
A S AV URDN D . 7 E AV RTES % NKCC2 (2 L > T, 2h3RMICEME
DOFEWILA T2 TV D, TAL TO NKCC2 12 L 5 BFE HWIIE, RERIEAS
2 52T T2 R D 25-30%12 06 KON, (KT OBMENT o Az iR+ 2 ETH
TARA R HDTH D, NKCC2 12 K> TR E 72 Na', ClIZZE N FE K
[ZF3BL3 % Na' K'-ATPase, 7 77 A RF xR/ CIC-Kb |Z X = Tl st~k
S, KNI T BB NEZHB T 50 U U AF ¥ 1L ThDH ROMK IZ K- TEIE
~HE, VYA 7L END (Fig 18), NKCC2 D& xR A8 o078 H % 8 fE o T fif
BB AT B 5 e o> 1R Bartter SEMERE A 5| X 29 %Y, NKCC2 D
J 7T R AR T Y, Bartter JEMERE L& [RIERICBARE ALK % 5|
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THRIFTZEMRESNTND Y, —J7, NKCC2 12 K 2 il 72 PRI AS & i
JEDJRIA & 72 D AIEetE b IEf S LTV D, KT black people 13, Mi/KIZxE3 2t
P& ED D720, NKCC2 OiFIZeiEMAIC X 5 Na'36 X UOVK O BRI 23 TLdE L
TR AEEZIERMED U A7 ORKZ R Al REtE R ST % 27,
F 72, NKCC2 IZBIERRAK E TSI TWbd 7t I R ED/L—T7FIRIED
ERERATHY , TOEHMERPRKE N, Z072H, NKCC2 DT B B /VE
TORBLHEEIE 22 Z S I3ERICEETH AL L EZBNS,

NKCC2 7 BN TORELL, =F VA b= XX D7 B NERRE
TOFRB LT R A b= A X DKM DN ~OEIL DT 2 AT
LI STV D, Bk & NKCC2 12 X% NaCl FRIL S & /e 555
BIIE, AN T v BIEREREAVE S (PTH), 2V T2 72 EDRVE VG
BT X 5T, cAMP/PKA #2# %/ L CHIBFAYIC NKCC2 Ol ~ 0> % Bl 7%
DRSS O i, LEMES R U Y ARRASTF R (ANP), =2 K& Y
VEIO—®BLESRE NO) 22X T =Ry 7 T —BEEMEET A2 LT
cGMP DFEAZRAE L 29 R AR = RF 5 —F 2 (PDE2) #I&MLT 5, #
DOFERE LT, cAMP & &, NKCC2 DT BN NVE~D T F VP A h—
AR T EED T ENMHNTND Y (Fig. 19A), cAMP/PKA FRE& DIEMEALIE,
NKCC2 ™ N Al O AL BRI AFAET 5 Ser'?® 38 L O C AR o il i PN IR
(ZAFET D Ser®™ OV VgL A TLEET D Z & T, NKCC2 D= V4 A h—3 A
IZ K HHIMEER T CORBALZFET L ENMLNATNDS ¥, 2D cAMP/PKA
TR DOIEME(LIZ. NKCC2 & /MRl A % o /327 H Tl % VAMP2 & DfES & 1{iE
WL, T VYA b= AETTHESEL B LNERSTND 9,

—J7. NKCC2 D=y YA b= 22137 T 2V AR E X OFRKFER 73
RO 7 OBRENFEG- L TWD EEZ 5N TWS ), Methyl-B-cyclodextrin {2
FVIEET 7 MEEZWIEEST S5 & NKCC2 Dy R¥A F— ANERICHE
ENDZENRBE SN TSN P NKCC2 DM Loz RYA h—3
ZNTH T D RS DWW I IS STV 7220 (Fig. 19B),

Z T, ARFZEICEB VT, Moesin & NKCC2 OEAKRERIZEIT 5 EBRY
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REBEEAWIAT D0 Msn ™~ 7 2D RS COBMEHFWRIVUCEDLS 7 = /
A TBLONKCC2 DT RY A =3 A~DEBLfENT9 5 Z L T.NKCC2
A LT EARE EHWIZ B D Moesin D& E| Zkaat LT,
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[FR]

IO RARMEIZH TS Moesin DFEIES
LU DIz, AR~ 7 22T 5 R TO Moesin DFBL A, BRIZI T

LGt & O TRRIT L 7=, Moesin XD, I AIIEE K OURM
B RGBS B B iuTe (Fig. 20), I THRME LR TIiE, Moesin [FiT/7
JRHE DT BNV BLT DRy T EX VXTI EDxT Y R A F—V A%
A TH 5 Megalin R0, TAL (2B THEMICHI « 45U S5 Tamm Horsfall
protein (THP) & HJGTET 2 Z EBXMER I NI, —FH., BREDOT EHIVFITH
B9 % Aquaporin 2 (AQP2) LITHJGIE LW ERHbMNE o7, E£T0,
Msn™ ~ 7 AT, 26 OMFRICEH T D Moesin ODFREINB KL TNDH Z &M
iR X7z (Fig. 20),

Msn™ <) R (21T B BREDOIELTE

Msn-/vaaw\f\ ZRETOWRE T, BIRICH T 2 RBAUEA L
W7eidie S Tnan ) Fhxid, BAERB IO Msn™” <~ 7 A OB Z AV
T HES %17\, Moesin AR B O ML AT 21T - 7=, 7 DREE,
Msn™ ~ 7 2D KBRS OTBREICIZ BRI R & 7o 72 (Fig. 21),

Msn™ =9 Z1Z$ 1+ % BHEBefR AT

RIT, Moesin DRIBIZIIT 5 BEHERE~ DB LM D 72010, BB X
O Msn™” =7 ZIZOWTREr — V2 O CTHIOKE, REZDEL., RPB X

MAEFOBME « 7 VT F =V REZRE LTz, Msn ¥~ 7 AT, I Cl
BEOHE R EANED LN (TableS), 7=, JRHF~D Na"B LU Cl D#a 4k
& (ENa B8 X OVECH) 2ME T2 mIcH o7z, — 5T, AR~ T X &g
LCliE s v F = REIZE T 72 > T2 (Table 5),

JREICOWTIR, BARB LI Msn ¥ ~ U 2O THBEREIZR LR
=05, Msn™” =7 ZIZBWTHRERIEAIBE (GFR) DA ERIE T AR b,
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GFR IZR B L7ofli% & % Na', CI Oy HEigEi= (FENa, FECl) 22\ CidA
B bR EZR L, Msn ™~ AT ClEED FRANR SN Z Enb,
MR A GHNZ X DM OERIEA A L IRER X O pH OHIEEIT - 7203, B
BB L O Msn ™ <07 ZDB THERZEITR SR -7 (Table 5), 2D &M
5. Msn ¥~ 7 AICRE TV B IME CUIRE O EFIEIMA#MET v F—v 2 kA
TDHHDOTIIRNZ ERNRBR I NI,

Msn™ <9 2D TAL #ifafE EIZ#1+ % NKCC2 DHIBEDEL

Moesin DFEELT 2 TAL 23T D BB R 5 &% "7 B ORELE X
OREDZEAL ZRITT 72010, BARB IO Msn ™ ~ 7 2OBHE BT 5
VAR TRy T 4T EEN AT ol Ve AZ Ty T 4
TiE. TAL IZBWTHEHRT S THP ORHEICHOWT, BARMB I N Mm ¥ <
AWM THERZTZBDONT, £ 7 A TO TAL OF BICERIIR S5/
Nrolz, TAL TOBEMRERRIICE D2 NKCC2 3 L O ROMK O¥BLE, F7-
BREITHEBT 5 AQP2 OFRBEICHOVWT HLEAEMB L Msn ¥ ~ 7 A TH
BRFEFA LN o7 (Fig. 22A), T2, fEd it @il T, ARE
E O Msn ¥~ 7 A & HIZ TAL IZE W T T B A /VEZ NKCC2 3 X TVROMK 23 &
FELTEY, ZTOREICEILITA SN0~ 7= (Fig. 22B, C),

£V FEAIC NKCC2 DM ECORBEBEZRFT 5720, Ares H DSk ®
BBEIL, U AOKHEMAMK AUV L Ta T s — BB L, TAL #5t
FRANE AR R 2 R L7, E 0%, BERIEB LU Msn ¥ ~ 7 A0 TAL il
B & Ry B EEARFERMED B4 F LS TH 5 Sulfo NHS-SS-biotin %
MWTERR L, 72 -vF3F o OMAERZFIH LT LZ Y L, NKCC2
ATy =2 Z 7y N95 2 & CHIRUE ETo NKCC2 DI BL&E 4 iE &
(AT LT ZOREE, BRI L Man™ <~ 2T, #fETo NKCC2 B LD
THP O3EBLEFREIZZRII A SN ho 723, —J7 T, MilalkE ETo NKCC2 @
FEHL LT Msn ™ ~ T ZATHEBEICHMLTWAS Z ERHSNE 257 (Fig
23).
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Msn™ < ™9 ZIZ#1+% NKCC2 DREHITDEL

Msn™ ~ 7 2BV T, TAL % & T RIS MR RRE I % IV T Moesin K18
(2 & %D NKCC2 DNEREAT~D B A fRAT U e, RANE IR 2 © 4 F Ak
FEERZ 1, 37°C T 30 BL V60 73] NKCC2 ODINEIBATZ 5 &L = &8, 2D
ARREIEE ISR LTe & VR O B A F A 2 M e A i TE DR LA T h
% Sodium 2-mercaptoethane sulfonate (MESNa) % F\W\CTHIWr L7z, WEBIT LT
NKCC2 DH% T BV TTNE T L, EEIICTHNT LTz, AR~ D 2Tk
WTC, 4°CTiE 30 B LN 60 43412 NKCC2 DWNHERBATIZ R D 7e - 7223,
37°CDSAE TR, BEREMKAFAIIC NKCC2 OINERBAT MBI Z2 Sl (Fig. 24), Z D
NESRBATIZB AR LY Msn ¥ =7 ADMH & bIZRONT=N, Msn? ~ 7 A
TIEEp A< 7 X b bl U CL fifaE B CoRBLEIZK 5 NKCC2 DWNEHBAT
BENHEIET LTS Z ERHLNE /572 (Fig. 24),

Msn™ 39 XIZ#17H NKCC2 DI Y KA h—Y ADEL

WIZ. Koulen HDFikE @ #HE |2, BAEMBIO Msn™” ~ 7 ADOBEMED
postnuclear fraction % Optiprep (2 & 58 FE AR IEIC L > THE L, ZEh
O NKCC2 DES3A0 DEZ it LTz, 5y D~ —J— & LT Rab5 (FJ#— >
RY—2) BXO Rabll (VYA 27 VT RY—2L0) W, TORE,
By A< 7 228V T, NKCC2 [d Rabll (EHED VA 7 U vy R Y — Al
SPCEBN R 5, Rabs BT B Y — A ICITBH S oz
(Fig. 25A), £7-. Moesin ® 30-40%I% Rab5 O P KV — LD MH43 I3
HAR LN (Fig.25A,C) L2L, Msn P~ A TliE, VA2V TR
Y — AWSy O, Rabs ORI T K Y — ADHE531Z 6 NKCC2 DR ELAS L
Hivlz (Fig. 25B, C),

Msn™” T RIZETSE NKCC2DIEES 7 FTHOREDE L
wIZ, = R A P—YRZBWTCHEHERI 7 RAAL U THHIEET 7 b
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TO NKCC2 DJRIEAEMT Uiz, TFARB X Msn™ ~ 7 ADOBBYL L v FHH
U 72 55 % | Optiprep & HW 7o B A EdE OVEDHEL BBE 7 7 &2 43 L
720 & OFER B4R < 7 2 ClE, Flotillin-2 BEMEDIRE 7 7 - 4y D 2 NKCC2
NJRIE L= (Fig. 26A), L2vL, Msn ¥~ AT, JEE T 7 MM H NKCC2
DIEFN LS, Msn™” = 7 ZZBWT NKCC2 DIFE T 7 b ~D RfEMNFEE
TS Z &R I (Fig. 26B),

Msn™ =9 Z1Z# 1+ % NKCC2 D&

X 51T, Moesin KHHIZ X 5 NKCC2 O ETORFE A3, NKCC2 Dk
PEIC RAET B A 3140 L 7=, BRI L O Msn ™~ 7 2D TAL % & te RIS #i
ffd@ikicx L C K o7 a7 ThdHTIOwA v r—4 —1a3 (FluxOR)
ZHUYD JAFE T, NKCC2 12 X2 TI OV JAF G & E B bl Lz, £77,
B~ U 2O JRIMERREIRIC I3\ T IRERTRAFRYE KON T O FE IR A7 72 B
DIABZMM R BN D Z & &R L= (Fig. 27A, B), NKCC2 DFHERITHL 7tk
IR (100 pM) UEESAETIE, BEZ 75%DH Y IALMNPRE S iz, Msn ™~
AT, AR~ 7 AT, NKCC2IZL D ERLND 7 ut I REZMHED
TSI E O _EHSBIZ Sz (Fig. 27C, D),

IKEFEED Msn™ <™ R1Z$1+ % NKCC2 DHIRZE L

RT3 IE LNKCC2 D= V%A b— R &35 2 & T,
T R A b= R XD NKCC2 DFEH A 27 i 2 722, BB LU
Msn™ =~ 7 ZIZENT 3% A 7 1 — A KIFIK & oK S KARET WS K D4l
e T o> NKCC2 DFRBLED IR & 1T o7, £ OFER, 1BIER 22 K A faf D Fo
TIZBWT, M o> NKCC2 DFELEIZHOW T, B~ 7 2 TIIAEICK
TFTLTWEN, Msn ¥ =7 ZATIE, 2> hr—/LOBAER< 7 2 L~UL ORI
iz, — T BB 2RICBIT 5 NKCC2 ORBLEIT, BAER R KO Msn ™
~ AT, I b r— L EKRAMRFICEITA b o 72 (Fig. 28),
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Msn™ <9 ZDBREIZH T35 COX-2 DHEEL

Rty — 2 2 ORI S Msn™” <7 AIZBWT GFR METLTW5 =
EMMBA LN E 72572 (Table 5), TAL HHiEAAN e < #40 CHRERKICHAD F
HHIEIARIC Bl T D& & & 0 . JRHVE T ORI R EME IR E 2 LT
GFR Z &7 D IRME-RERIK T ¢+ — KX 7 (TGF) & KIZ 280N e
%, TGF (2R W TIL, JRME OMEINR & 2k 9 5@ RME A ET D~ F
T Y RIIEAS, 7B VIEIZHEEL T D NKCC2 AR D ORI Z /LT, F
#7955 NaCl B&2 BT 5, ~7 77 o FfildTiZ, NaCl OFRIUTIE T T
Cyclooxygenase-2 (COX-2) DO¥EBLE % 2{k X, Prostaglandin E, (PGE,) DL
RIS 2 LT AKIBIIRT M 5 O stk £ 721 RIUEIC & > T GFR ZfHilfE
%700, 2D BRI T 2 OBARRKICI U D e HOR Y AIZ K 0 | TAL 2
BN Mo The< v 7 77 & Bl T D Moesin DFBL A i ~7=, Z D
R, w27 77 PRI T Moesin 237 B VG NKCC2 & 4381 L T
HZEMHBMNE IR ST (Fig. 29A),

WIZ, TGF ([ZBWTHERf# & 28 5 B EE TO COX-2 (Z2OWT, real-time
PCRIEBI NV A X T ayT 4 v 7% 0T mRNA, ¥ 7 EZnEh
DR~V E RN LTz, ZOFER, Msn ¥~ 7 A TiE, BAR~ T 2 L L
T, COX-2 ® mRNA, & /X7 E & HITHEBL L~V ST 2 & 23
Sk 7po7z (Fig. 29B-D), 72, PGEIZ>WTH EIAEZHWTHIE LTZ &
A, WA TR L AT Msn ¥ ~ U ATIIEAERMET L TWD 2 &5
a7z (Fig. 30),
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[Z%]

IV ARMEIZEH TS Moesin DFIRHFME. Moesin RIBFFDFKIRZ VNV E
PREADEE

AWFFEDORER NG | AR~ 7 ZOEHEIZI T, Moesin [ FIZ TAL (25
HL, EAFICRBLAVWZ LR SN, £/, Msn ¥~ 7 ATiL, Bligo
SRERRSC IR 12 B W T BB R A 3B ST, s R Tk, TAL
DT EHIVEIZFHEBLT 5 NKCC2 X° ROMK O FfEDZAL 78 E1EE80 Hivie o
77

Msn™ T X Tl&, TAL IZH(+5 NKCC2 D#fifafE F TORBRERIZHES RI

BHRZEDH NI
AWFZETlE . Moesin 78 TAL 123V T NKCC2 EfEET 52 LIcHEB L. Msn ”
~ 7 AIZBUWTIRAM D EME I B D LB ARDMNT 21T 572, T D

MR E LT, Msn_/y’? 7 ZTIRR T~ 24 BRI 0D Na'36 J O CLHEHEE O i) A3
Roniz, £2, Msn "~ A%, BEOR CIIIEZ 2T 52 EAHALNER
> 72,

EHIT, v U ABRIE X R U7 TAL %2 & e RS BBk 8 1 Rt Ic
L0 Msn ™~ A TIREAER < 7 A & bl U CRIFRAE T o NKCC2 DOFEHLA
FRLTWDZERHLNE o7, FRICHRR LB T, Msn ¥~ 7 &
IZBWT K7 FTuerTthsd T OEEEED EARRBD bR, ZhboZ b
226, Moesin OKAEIZE D, NKCC2 OAffaE EColf /28B4 <k L,
PRH I 8 O M PRSI LT D ATREMEDS RIR S 7z,

Msn™ <9 R Tl&, TAL I2H1F75 NKCC2 DIV K44 F—S REEMNE|EHE
ZEnTb

Msn™”~ 7 A TIL, FAER~ T 2 &l LT NKCC2 DMl EToRBLE)
FEALTWDZERHLNERoT, £72, NKCC2 OWNEBATHATICIW T,
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Msn™ <7 ZATiE 37°CTHOT Y RY A h— R|2 LD NKCC2 DN TH
FEINTWD Z EBW LN E 7ol BEE AR OIEZ FV 72 NKCC2 DR 34
FRNT OFEFR NS BAER < 7 228 T NKCC2 O K#ER571E Rabll BtEo U 4
A7V Ty RY—=MZREL TV, —F T, Msn ¥~ 2Tk, BAERT
TR S 720 Rabs GEDOHII = B Y — A~DFEER R 6Tz,

NKCC2 D7 BB NETORBEL L~ LT, =2 R A b= A& FVH A b
—VADNRNT VAL S THRE STV D, FFlZ, =2 R A b= R[22 T
X, 7T AV ARTFHEREE & 7 7 2 1) LIRS O 5 23 - TR Y | 4
e R =2 ORIV A7V TRE~EBITT D EEZ LT
L3, EORFEFIZOWTIRTEAR LRGN Z VY, ZAE TS, THTIE
SIPR1 ® 7 T AV MEFH 72 RYA F— AITEBWT, Moesin & K Xt
L& TR HE/NADOTRRICRE 2 £ 7292 £ T, SIPRI OWNHEBITHE
Eémé:kﬁﬁ%ém1w5”>¢ﬁ%fm Moesin K{EIZ & ¥ SIPRI & [A]
BRI NKCC2 O BATICHEE S MR S vz, Lo L, SIPR1 O/ MaIZEs

QEK%LTM\Eéﬂfﬁﬁ%iny~AKﬁ$éméﬁ\mevﬁ
AT LAY B Y = AA~D5MmRED LTS Z eI TN D,

—J. T AT 2V URFROT Y RV A b —3 AZEBW T, HelLa i %
F\N Tz invitro D SEERSR Tid, Moesin BEE 7 7 MIE-EIZ/FTET D PI(4,5)P, X°
F-actin & OFEBZIT LT, ZBEKREGTe 7 T AU A7 /N O PN a2 ) 15
IR 5 Z EMHE SN TWNDS Y, Z O TIEL, Moesin DFBINEIN, 7 5
2 B NBDOHIH = R Y — A~DERZFER T L EHLNILT
B, AWFRICBIT D Msn™ =7 2 TO NKCC2 DA/ & RO
RERLTND,

Z DX 912, Moesin IZ FERM K A A > TOREZ R 7 'EHE L PI(4,5)P, & D
FEE . CRKIEHAITO Actin & DFEAEZEIT LTy KA b — RIZBIT 5/ di
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Fig.1  Schematic Figure of ERM Proteins.

The FERM domain and actin—binding domain are located at the amino— and carboxy—
terminal of ERM proteins, respectively. The FERM domain consisted of about 300 amino
acids binds to membrane proteins such as NKCC2, CD44, ICAM-2 and NHEI1, and
membrane phospholipid P1(4,5)P;.
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Fig.2 ERM Proteins Function as Cross-Linkers between Membrane Proteins and
Actin Filaments Directly or Indirectly via the Scaffold Proteins.

The interaction between the amino- and carboxy-terminal domains of ERM proteins
makes them dormant. Phosphorylation of Thr’®’ in ezrin (Thr’®* in radixin or Thr™*® in
moesin) by Rho kinase or protein kinase C, or PIP; binding to the FERM domain, opens
up the dormant conformation into the active open conformation. (Left half) ERM proteins
directly cross-link between ICAM-1 or -2 and actin filaments. (Right half) ERM proteins
cross-link between the CFTR or NHE3 and actin filaments indirectly via the scaffold

protein NHERFI1.
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Fig.3  Regulation of Rho GTPases by Ezrin (ERM Proteins).

Rho GTPases in the GTP-bound form are active and interact with downstream effectors.
They have an intrinsic GTPase activity and catalyze the conversion of bound GTP to GDP.
The GDP-bound Rho GTPases are inactive and have greatly reduced affinity for
downstream effectors. Rho-GEFs (such as Dbl) induce the exchange of bound GDP for
GTP and activate Rho GTPases. On the other hand, Rho-GAPs inactivate Rho GTPases
by increasing their intrinsic GTPase activity, resulting in accelerated hydrolysis of GTP
to GDP. Rho-GDIs interact to stabilize the inactive GDP-bound Rho GTPases. Ezrin (or
ERM proteins) promotes the dissociation of Rho-GDI from Rho GTPases. ERM proteins
also function as a binding protein of GEF (Dbl) to activate Rho GTPases.
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Fig.4  Distributions of ERM Proteins in Mouse Kidney.

In glomeruli, ezrin was exclusively detected in podocytes; radixin and moesin were
detected in endothelial cells. In addition, radixin and moesin co-localised with ezrin in

the apical membranes of the proximal tubules (green: radixin, red: ezrin and blue: moesin).
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Fig.5 Na' Reabsorption at Different Parts of the Nephron.
In the renal tubule, 65%, 25-30%, 5% of Na' filtered through the glomeruli are
reabsorbed in proximal tubule, thick ascending limb (TAL), and distal tubule, respectively.
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Table 1  Primer Sequences Used for Genotyping and Real-time PCR.

Forward (Fw) or

Use Gene Reverse (RV) Primer sequence
Fw (EK29) 5’-GTGTGGCACTCTGCCTTCAAG-3’
Vil2kdkd mice Rv (Geno-Al) 5’-CATGGTGCCACACAGGACTC-3’
for Rv (En2-A) 5’-AGCGGATCTCAAACTCTCCTC-3’
genotyping Fw (GF1) 5’-CTGAAGTCGGACAAAGATTTCCAGG-3’
Msn™¥ mice Fw (GF2) 5’-CATCAGTATATGAAACAGCCCCCTG-3’
Rv (GRv) 5’-AGGTGTCTCCCAGAGATACGATTTGG-3’
Fw 5’-TGGTTACAAAAGCTGGGAAGC-3’
COX-2
. Rv 5-ATGGGAGTTGGGCAGTCATC-3’
for Real-time
PCR s >
Fw 5’-TGTGTCCGTCGTGGATCTGA-3
GAPDH
Rv 5’-TTGCTGTTGAAGTCGCAGGAG-3’
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Table 2

Antibodies Used in This Study.

Antigen Source Species (Clone)  Dilution (Application)
Ezrin LifeSpan Bioscience Mouse 1:1000 (WB)
1: 100 (IF)
ERM Cell Signaling Technology Rabbit 1:1000 (WB)
B-actin Cell Signaling Technology Rabbit 1:5000 (WB)
Rho-GDIa Sigma Goat 1: 1000 (WB)
Radixin Abcam Rabbit 1:100 (IF)
Moesin Abcam Rabbit 1: 100 (IF)
Moesin Gift from Dr. Tsukita Mouse (2287) 1:200 (WB)
podocin Abcam Rabbit 1: 100 (IF)
synaptopodin Abcam Mouse 1: 100 (IF)
NHERF2 Thermo Fisher Scientific Rabbit 1: 1000 (WB)
1:100 (IF)
Podocalyxin R & D systems Goat 1: 1000 (WB)
1:100 (IF)
NKCC2 g;‘;j;?:dp previously Rabbit 1: 500 (WB)
1:100 (IF)
THP Santa Cruz Biotechnology Goat 1: 1000 (WB)
1:100 (IF)
AQP2 Alomone Labs Rabbit 1: 1000 (WB)
1:100 (IF)
ROMK Alomone Labs Rabbit 1: 1000 (WB)
1:100 (IF)
Megalin Sigma Rabbit 1:100 (IF)
GAPDH Cell Signaling Technology Rabbit (14C10) 1: 1000 (WB)
Rabl1 BD Biosciences Mouse 1: 1000 (WB)
Rab5 Cell Signaling Technology Rabbit 1: 1000 (WB)
Flotillin-2 Sigma Rabbit 1: 1000 (WB)
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Fig. 6  Schematic Figure of Glomerular Structure and Podocyte Foot Process.
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Fig.7  Distributions of ERM Proteins in Mouse Glomeruli.

In WT mouse kidneys, glomerular localization of ERM proteins was investigated by
immunofluorescence analysis. Ezrin, radixin and moesin showed different localization in
glomeruli. Ezrin was exclusively detected in podocytes; radixin and moesin were detected
in endothelial cells, but not podocytes. Radixin and moesin co-localized with ezrin in the

apical membranes of the proximal tubules (Arrow).
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Fig.8 Immunofluorescent Analysis for Ezrin and Moesin in Glomeruli.

Coimmunofluorescent analysis for ezrin (A) and moesin (B) with CD34, an endothelial
cell marker, and podocalyxin, a podocyte marker were performed in WT mice kidney.
Ezrin was detected in podocytes. On the contrary, moesin was detected in endothelial

cells but not podocytes.
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Fig. 9  Histological Analysis of Vil2*“* Mouse Glomeruli.

There were no morphological abnormalities in the Vi/2**

glomeruli observed by H.E.
staining (Scale bar: 25 um) (A) or electron microscopic analysis (magnification x 3,610,
scale bar: 2 um) (B). Areas enclosed by dotted lines are magnified, and (magnification x
19,000) were shown in (C) and the number of foot processes/pum of glomerular basement

membrane (GBM) was counted right graph).
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Fig. 10  Spot Urine was Separated by SDS-PAGE and Stained with CBB.
As a positive control, BSA (0.5, 1, 2.5 and 5 pg) was loaded. Apparent urinary albumin

leakage was not observed in WT and Vil2*/** mouse urine.
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Fig. 11 Immunofluorescence Analysis for Proteins Expressed in Glomerular

Podocytes in WT Mice Glomeruli.

Immunolocalization of ezrin, other related proteins (NHERF2 and podocalyxin), and
marker proteins (synaptopodin and podocin) was investigated in WT mouse glomeruli
(Scale bar: 20 pm).
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Fig. 12 Immunofluorescence Analysis for Proteins Expressed in Glomerular

Podocytes in Vil2*”* Mice Glomeruli.

Immunolocalization of ezrin, other related proteins (NHERF2 and podocalyxin), and

/ 2kd/kd

marker proteins (synaptopodin and podocin) was investigated in Vi mouse glomeruli.
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Fig. 13  Immunofluorescent Analysis for ERM Proteins in WT and Vil2*/* Mice
Glomeruli.
Localizations of radixin and moesin were also investigated in WT (A) and Vil2*/* (B)

mouse glomeruli. Ezrin, radixin, and moesin were coimmunostained with podocalyxin.
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Fig. 14  Western Blot Analysis of Glomerular Proteins in Isolated Glomeruli from
WT and Vil2*”* Mice.

Glomerular protein expression levels were investigated by immunoblotting. As a control,
total kidney cortex lysate from WT mouse was used (A). Densitometric analysis was

performed (n = 3-5, respectively) (B). p < 0.05, vs. WT.

70



A

(kDa)

75

55—

(v y)

Albumin/creatinine ratio

C

saline ADR BSA (ug)
WT  Vi[2kakd WT Vil2kakd o

WT

(mg/mg)

Vil 2kd/ kd

Numbers of FPs/ m GBM

WT Vil2kd/kd

Fig. 15 Morphological Changes in Podocytes and Functional Changes in
Adriamycin-induced Glomerulopathy.

Adriamycin (50 mg/kg) was administrated intravenously. After 7 days, spot urine was
collected, separated by SDS-PAGE and stained with CBB. As a positive control, BSA
(0.5 and 1 pg) was loaded. Urinary albumin excretion was increased in WT mice but not
Vil2** mice (WT: n = 7, Vil2**. n = 7) (A). Urinary albumin and creatinine
concentrations were measured and ACR (mg albumin/mg creatinine) was calculated (B).
Electron microscopic analysis was performed in these mice (magnification x 19,000,
Scale bar: 1 pm). Number of foot processes/um of GBM was measured. Foot process

effacement was significantly progressed in WT mice, but not Vil2*/*! mice (C).
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Fig. 16  Morphological Changes in Podocytes and Functional Changes in LPS-
induced Glomerulopathy.

LPS (200 pg) was administrated intraperitoneally. After 24 h, spot urine was collected,
separated by SDS-PAGE, and stained with CBB (A). As a positive control, BSA (0.5 and
1 pg) was loaded. Urinary albumin and creatinine concentrations were measured and
ACR (mg albumin/mg creatinine) was calculated (WT: n =9, Vil2*”*: n = 9) (B). Electron
microscopic analysis was performed in these mice (magnification x 19,000, Scale bar: 1

um). Number of foot processes/um of GBM was measured (C).
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Fig. 17  Rho-GTPase Activity Assay Using Isolated Glomeruli.

Rho-GTPase activity—including RhoA, Racl and Cdc42—was measured by an ELISA-
based Rho-G-LISA assay. Isolated glomeruli from both untreated and ADR-treated WT
and Vil2*”* mice were used in this study (n = 5-11) (A). Isolated glomeruli from both
untreated and LPS-treated WT and Vil2*** mice were used in this study (n = 5-8) (B).

"p <0.05, vs. WT at the same condition. © p < 0.05, vs. baseline for the same genotype.
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Table 3  Localization of ERM Proteins in Mouse Glomeruli.

podocytes endothelial
apical membrane cytosol slit diaphragm cells
Ezrin + — — —
Radixin — — — +
Moesin - - —
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Table 4

The Function and Activity Changes of Rho-GTPase in WT and Vil2*** Mice.

RhoA

Racl

Cdc42

effect for foot
process by
activating

protective

loss

no change

effect for foot
process by
inactivating

loss

protective

loss

ADR-treated
WT mice

LPS-treated
WT mice

ADR-treated
Vil2kd/kd mice
compared
with WT mice

LPS-treated
Vil2kdkd mjce
compared
with WT mice

no change

lower

higher

higher

higher

higher

lower

lower

no change

no change

no change

no change
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Fig.18  Electrolytes Reabsorption in TAL.
In TAL, 25-30% of Na" filtered through the glomeruli are reabsorbed. TAL plays an
important role in the maintenance of salt and fluid homeostasis. NKCC2 plays an essential

role in this process.
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Fig.19  Schematic Figure on Exocytosis and Endocytosis of NKCC2.

The hormonal stimulation of the TAL recruits exocytosis of NKCC2. This process is
promoted by phosphorylation of Ser'*® and Ser®”* of NKCC2 via the cAMP/PK A pathway.
Vasopressin binds vasopressin V, receptor (V2R) and increases intracellular cAMP (A).
Lipid raft localization of NKCC2 is important for the endocytosis of NKCC2 since this
process is completely blunted by the disruption of lipid raft by methyl-p-cyclodextrin (B).
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Immunofluorescent Analysis of WT and Msn ™ Mice.

Kidney tissue sections from WT and Msn ” mice were co-immunostained with moesin,
and megalin (marker for proximal tubule) (A), or THP (Tamm Horsfall protein: marker
for TAL) (B). White arrow indicates apical membrane of proximal tubule, in which
positive immunostaining for moesin is observed (A). Yellow arrowhead indicates apical
membrane of TAL, in which positive immunostaining for moesin is observed (B). Moesin

expression was lacked in the collecting ducts (AQP2, as a marker of collecting duct) (C).

Scale bar: 25 pum (A), (B) and 20 pm (C).
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Fig. 21  Histological Analysis of WT and Msn ™ Mice.
Hematoxylin & Eosin staining was performed using the kidney tissue section from WT

and Msn” mice. (Scale bar 25 pm)
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Table 5  Biochemical Parameters of Plasma and Urine and GFR in WT and

Msn™” Mice.
WT Msn™”
n=12 n=13
Plasma
Na*, mM 150.6 = 0.7 1519+0.5
K*, mM 6.7+0.5 6.5+04
Cl', mM 1124 +£0.7 115.5+ 1.0%
Creatinine, mg/dL 0.22 +0.03 0.25+0.03
Urine
Volume, mL/day 1.37£0.15 1.12+0.12
ENa, umol/100 g BW/day 716.1 £163.8 652.7 +97.5
EK, umol/100 g BW/day 682.4+174.1 7248 +171.7
ECl, umol/100 g BW/day 505.9+91.1 452.1 £584
FENa, % 0.07 = 0.02 0.15+0.03*
FEK, % 1.65 +0.41 4.79 + 1.59
FECI, % 0.08 £ 0.02 0.13 £ 0.02*
Blood (n =35, each)
Bicarbonate, mM 15.96 = 0.98 15.33 £ 0.64
pH 7.04 +0.02 7.04 +0.01
GFR, uL/min (n=3 each) 199 + 18 124 + 15%

*p<0.05, vs. WT
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Fig. 22  Expressions and Localizations of Moesin and Other Proteins (NKCC2,
THP, and ROMK) in the Kidney.

Immunoblotting for moesin and other proteins expressed in TAL (NKCC2, THP) using
mouse renal medulla lysate (A). Densitometric analysis was performed (n = 3,
respectively) (A). Subcellular localizations of NKCC2, co-stained with THP (B) and
ROMK (C) were examined in WT and Msn * mice by the immunofluorescent analysis.
(Scale bar 20 pm)
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Fig. 23  Surface Biotinylation Assay for the NKCC2.

Surface biotinylation assay was performed using medullary tubular suspensions from WT
and Msn~” mice. Surface expression levels of NKCC2, moesin, and THP were compared
with total expression levels. Densitometric analysis for surface expressions of NKCC2

and THP was performed as shown in graph (n = 11, respectively). * p < 0.05 vs. WT.
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Fig. 24  Internalization Assay for the NKCC2.

Internalization assay was also performed using medullary tubular suspensions.
Densitometric analysis for internalized NKCC2 was performed. Data are expressed as a
percentage of basal surface expression of NKCC2. (n = 3, respectively). * p < 0.05 vs.
WT (37 °C)
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Fig. 25  Subcellular Fractionation of Renal Medulla Lysate by Density Gradient
Centrifugation.

Subcellular fractionation of renal medulla lysate from WT (A) and Msn™” (B) mice was
performed by 8%-34% OptiPrep-based density gradient centrifugation method. The
distribution of Rab5 (endosome) or Rabll (recycling endosome) was examined.
Densitometric analysis for moesin, NKCC2, Rab5, and Rab11 was performed. Data are
expressed as a percentage of total protein expression (n = 3, respectively) (C). Open circle
(o) represents protein expressions in WT kidney. Closed triangle ( A) represents protein

expressions in Msn ” kidney. *p < 0.05 vs. WT
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Fig. 26  Fractionation of Lipid Raft by Density Gradient Centrifugation.

Lipid raft fractions were separated by the 10—40% Optiprep-based density gradient
centrifugation method in WT (A) and Msn™” (B) mice. The expression of flotillin-2 as a
marker of lipid raft was examined. The fractions containing flotillin-2 were shown by

bold lines at the bottom of figures
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Fig. 27  Analysis for NKCC2 Activity in Medullary Tubular Suspension.

Time-dependent T1" uptake (10 mM TI", 37 °C) was examined using medullary tubular
suspension from WT mice in the presence or absence of Furosemide (100 pM) (n = 3,
respectively) (A). Concentration-dependent T1" (2.5, 5, 10, 30, and 40 mM TI") uptake
(37 °C, 5 min) were examined using medullary tubular suspension from WT mice in the
presence or absence of Furosemide (100 uM) (n = 3, respectively) (B). Inhibition of
tubular TI" uptake (10 mM TI", 37 °C, 5 min) by Furosemide (12.5, 25, 50, 100, and 200
uM Furosemide) (n = 3, respectively) (C). Furosemide sensitive-tubular T1" uptake
activity (10 mM TI", 37 °C, 5 min) was compared between WT and Msn™¥ mice (n = 4,
respectively) (D). *p < 0.05 vs WT. **p < 0.01 vs. WT. Furosemide sensitive-tubular T1"

uptake activity was shown as the black bar
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Fig. 28  Analysis for Surface Expression of NKCC2 and THP in Water Loading

Condition.

Surface expressions of NKCC2 and THP in the medullary tubules after water loading
were examined by surface biotinylation and immunoblotting (A). Densitometric analysis
was performed for the surface expression levels of NKCC2 in water loading condition (n

=5, each, *p < 0.05 vs. WT mice with same condition, Tp < 0.05 vs. control mice with

same genotype) (B).
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Fig. 29  Analysis for Moesin Expression in the Cortical TAL and Macula Densa
Cells, and Real-time PCR and Western Blot Analysis for Renocortical COX-2
Expression.

Immunostaining for moesin, NKCC2, and THP was performed. In the cortical TAL, all
of these proteins were expressed. In the macula densa cells (NKCC2"/ THP : white
arrow) of WT mouse, moesin was expressed at apical membrane and co-localized with
NKCC2. G: glomeruli (A). Renocortical mRNA and protein expression of COX-2 was
examined by real-time PCR (n = 9, respectively) (B) and Western Blot. (n = 11,
respectively) (C, D), *p <0.05 vs WT
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Fig. 30  Assay for Renocortical PGE, Level.
Renocortical PGE; level was examined by EIA assay (WT; n =8, Msn'/y; n=>5),
*p <0.05 vs WT
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