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I EE

LR Na F v %)) (ENaC) 1ERERIR TR S 1172 Na ORI 7R PRt 2 & SR
THEERF v XN TH%. TOAY T I ENaC EHEHE(LT 5 BB AR
FTTHD. CNETORRIILDTORY 2 ORERICBWTEIME,. Na 3
KB LU TWSHREEIREINTNS, TORAY 2V EFDLE Lz NaBRIK.
1L FERRE D 73 F BB DR S NITHRERAEFIC L 2B EECHIRE DS
CORNBHAHEENRD 2, TZTTORY L > ORNREEENE & L THRE S
7= protease nexin-1 (PN-1)& 7 TORF > EDOMEMERMITK S ENaC EHEDH
HIZOWTRE 2T o, T5IINOIKLD NaFIRIERICBF D TOXSF S >
DERFNZDNT ORI 2o .

YA PN-1. ENaCa. B. yH 71w hE/O—Z2FJ0, 77UHYAA
TVDOEREHAKE (Xenopus oocyte) IZ 7T A >, PN-1. ENaC #HHI &,
2EMEBMEEEICLDTYIOTA FEZED Na ERZHELZFER. PN-1
H7OAE 2K % ENaC OFEMEALEIH Lz, SEEPN1E/ v I FT >
TBHZEITEKD ENaC EHHIZ EADHER SN/, Transforming growth factor-pf1
(TGF-B1) & PN-1 DFRHEZBEME B, ENaC DF Y T 12w FORBEZ HA
IE7z. —ATIVEATOVIEPN-1 ORBEZHEADEIE, ENaC DFY T2
v NORBREZEME V7=,

EVOM ZffH L T Na BIRZAE L Z#R. NO L ENaCEHEZHIHI Lz, &
REE (QAR-MCA) ZAWTNODTORAY L > OEWICEZDEEEREL
M NOWRTORY v OBEREREDODIEIHEEZEZ N>, —H. NO
B ORY S OREERBEKEFENICHIHE L THz, M-1 #iflgicBnTr7oA
B )9 T B E ENaC IEHIIH 50% WA L. NOICLB T ORY
OO ORBEMES RIS T NV 7 5 —CHEES cGMP 7O T OREIC



Ko THEEZXZ TN >/z, —77. NF«xB HEEIX NO LRI TOAy >
DERBEZPDH I, ENaCTERDHF Lz, 1L/ T 0w T4 > TRRBEMERBIL
FOKER. NO X NF«B OEBITEZMH L. 1«Ba®V > B{ILZIHE L TV,

PN-1 37 0A% > > EMEBEMERT S Z EIT&k o T ENaC & 2589 2 Al AE
WWREINZ. £/, TGE-f1 VIV RXFT O VIEPN-1. 7O X ¥ >, ENaC
ORBRZHRADICHBE L, TN Na FIRS Na BRI ZERHET D 2 &R
SNz, £/, NOWL2 NaFIRIERAICIETORAY > > ORBEHHFNES L,
ZOBFET T ZINVEES 75— -cGMP RIFEKFHE T, IxBa® U ZERILHEFIC
&% NF-«B OMBITHEEZN L TWE ZEHLN LR T2,

PN-113 7024 > > EHHEMER U TENaCIER Z I T 2H 722" FTH 5.
IHRTORY L ORBIEERTF TH S NF«B L o THIE SN 2w REHEAN
RENz, TORAF 2 —ENaC ZHLE L7z Na HRIEBICE N TH IS
PN-1 ® NF-«xB O TF OGN SN E/R> /2. Na REERE CHEIMEDREE
DEFRICBVWTPN-1NFBIZTORAY > VPN OHF L WI—Fy b &L THE
Hah,
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ENaC
GPI
NO
PN-1
M-1
PCR
HEPES
FBS
siRNA
TCA
NF-«xB
I-kBoc
p-I-xBa
IKKB
CAPE
PBS
PMSF
BSA
SDS
TGF-p1
ERK1/2

nNOS

epithelial sodium chanel
glycosylphosphatidylinositol
nitric oxide
protease nexin-1
mouse cortical collecting duct
polymerase chain reaction
2[4-(2-Hydroxyethl)-1-piperazinyl]ethanesulfonic acid
fetal bovine serum
short interfering RNA
trichloroacetic acid
nuclear factor-kB
inhibitor-kBat
phosphorylated inhibitor-kBa
Inhibitor-«xB kinase
cafferic acid phenethyl ester
phosphate buffered saline
phenylmethylsulfonyl fluoride
bovine serum albumin
sodium dodecyl sulfate
transforming growth factor-g1
extracellular signal-regulated kinases

neuroral nitric oxide synthease



eNOS
MCA
NAC
IKKB
Sgk
GILZ

LPS

endothelial nitric oxide synthease
4-methylcoumaryl-7-amide
N-Acetyl cyctein
Inhibitor-«xB kinase
serum and glucocorticoid-inducible kinase
glucocorticoid-induced leucine zipper protein

lipopolysaccharide



VIFZEDOE R L B

Eh LD Na fHE B W TRE) BB 2RI LT D, B TO Na HRIL
ZIOEMRME BT 5 EWE & OE%ER, @~2 LOXW ETHICE T
% Na/K/2CI $Liith, @EMRMEIZIT 5 Na/Cl L% R, QEARMEICE
(7% NaF ¥ RN ENHDH (figure 1), T 5 OEEFZDRNTHEIME L DR
ENTRERINTWVAHDIIEERMEICBITD NaF ¥y XL THY, ZONaF v
FE LA Na F v RV (LLF ENaC) & FEZIRERA T A1 Sz Na D
R BRI EZFEH T 2T v XL TH D,
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BT 5 Na BRINOEAEF L OESRME OFLKX
1 EfLRME (ST 28 WE L OISR

2 1 A~ LOKRW ETINCE T 5 Na/K/2C] iR

3 EMRME I D Na/Cl Hliink 7

4 EAERMWEIZBT S NaF v+ F/L



ENaC id 1993 3 & T8 1994 4E1Z Canessa 512& > TT » MK cDNA 1 7
U=k ro—z=ran, BBEKEEGRME. TG, SRR, &
A TO Na BRI HE L THBEERAF 2 F v 3V TH5(1-3). BRELS
RHABICBNT, RAEEM D Na i ENaC 24 L THIBRICEZ S 1. Z0%
Na-K-ATPase IZ & > TIMERICRAH TN D, T O LR Na ik O EBERIT
ENaC iIZ L 5 BRI S D Na BRND AT T THhB72®, ENaC DIEHENZE
DEXIDOHMTO Na BERNEZHREL. MEZI> O —JL L TWS, ENaC
BHEAREOD 50, B yD 3 DODOH Ty "RASHERIN, BTy b
#1 640~700 DT X J BIREED 518 BMMEIMI KR ETRIN— T 28D 2 HEEER
DEHEETHD. NKRME CRMEBIIMINICTEEL TV, BI{E. ENaC O
a By yHTIAZw MI2:1: 1 ORI T4 BEREZERL THEL TWD EE
AHNTWS, ENaC idoH 712y NEMTHENF ¥ XIVEEEEE R T, B.
YO 712y REEBREBEEMRT D LTOF v FIVEEEITE L <HINT 5,
ZDZEXDB, yH Ty MIFAHHREREEZDoTNBEZEALNTNS,
ZOF vy RIVFERBEDO7 I OIA RiZXD#mI N (Ki < 0.5 uM). Na it
UEBEREZ DS (Ph/Px>10). Fr RNV F 75 2 AF/NE< (4~5p8).
Wo < DEUHBEE CEMORM 2~5#) 285, RN 1 &
O, BEMAEBRZESNEED 1 DTH5 Lidde ERBEICBWTERES
BEIHEET S ENaC OFERERENRA I N2 &N 5 BIRICHBIT 2 Na BK
I & fESE & ORI WRRBERNEET 5 Z EARER E N5 (4-6)

TOAE T 13 1994 £EIT Julie Chao D7)V — 7Rt MR L DERL =75F
B40kDaDEY > 7077 —ETHB(). TORY T i pl45~48 T, U
T UROBREEEDE, BREEEOEVERFTEITINFZVERED C
K 2 BRI YIW T 5 Z ENHBIL T 5 BEREMOEE pH 13 9.0 LT,



TITOFZ, ROYIDY, FOFNAL 2, QA RT I IR ETLDIERIZ
fHESND, Mo mISaniR. BiE. KiE. W 8. K8 B TR E
IR, PR EICRBNEBD 5N5(8). 1995 Fick b O X¥ T D cDNA
R O—2 7 I, light chain 33 X T heavy chain % 5 #5815 GPI-anchored
protein TH 5 Z ENHBALZ(8;9). F/z. ERTIITORSY L U EETFIIE 16
BRAMKIT (16p11.2) v T ENS(10)

THURE 2 ENaC BT 2EARMEITHRNEE 238D, S 5I10GEM
RMAIEICHBRNREHZRBO TS, FAEBEOMETIN—T AT TUAY AT
VBRI 7O A S > & ENaC Z2HFBHI VL EIATI 0T REZME
F U LEBRBK 2~3 FFITEMT 5 EEREL A1), LTI OEELD
R 70577 —EHER THSY TOF D 2REE5T 5 I ETELRIC
MElaniz, ZoZER7ORy >0 > 7uF7—YELTOEAN
ENaC OFEHLICEEL TNS L ERBTEHDTH S, ENaC IEHRILD AT
ZALELU TR DHFENFEE TH S Kleyman ST A S 2 W ENaCy ¥
Ty NOMENAN—T D 186 ZHHZYIW L. X 51T furin 7Y ENaCy B 7 12
v NOMESNIN—T D 143 BEEZUKTE LI T3 T I /BN SHERE
NBZAEER)—RASZYOHL, FOEREEMITLEHEL TN

% (figure 2) (12).

10



JEETEBENaC FEMEBYENAC

Figure 2

Activation of ENaC by prostasin and furin

TTI)IANAEZRHWTE hTrRZ % Ty MOBRIBRERESES LEM
ENFEEL., SHIITMET NV FAT o BERLEETAZ ERHEShTY
5(13) ZNHLDFRITT B R v P EEEEME R IEEOREICHE BEE L
TWAHZE, ELIZFTRRAF Y URT N RFRT B OFWREICE W THRY
TAT 74— KRy 7 ERZBTHILETBETHHLOTHD, T ETOH
ALY TR Z o PAEKIZEWTEMLE, Na f{EICEE LTS Z L8
Ea3Nd7eH, MEFHRFINELOBERETHLIL=V-T oI T v -
TINVRRATF O RO Ar— R TFaRZ vl UCEET 2 a kT
B, TRRZ U NIT BRI c T RART O RE WS THT- K%
MLT, TVRRAT vy EHEOICEMEREICES L TWDARESENSH 5,
> TEBNTT B R L OEREMET 5 Z ENFMREL 2hiE, RERZ
R MEDRREIE DO —2 L 72 0 | FHRIEMARFIC L DBERCHIREDRF
(27N B RIREME IR S NS,

11



CDEO5REROBE, AEBIITORASY T &L E U Na OFRIN.
FERBOS FRBEZMITILOCHEZT > TER, F—ETETORASF Y
CONKHUHENETH 2 PN-1 ETORY T > EDOMEIERITK S ENaC DI
PEEREIZ DWW T, BB ZE T Nitric Oxide (EAF NO) 12X % Na FlRIERITHT
TR OREBLY NO IKXB7ORY > > OREMHE AN Z X LT

DWT#wIRT 5,
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VISERR 75 1

1. YUAPN-1, ENaCa. B, Y72y boro—=%

4 Bl DT A DEEN 5 TRIzole % AT total RNA ZHliHi L7z, SuperScript
Ml 77—=AMABI 2 RIATFLZEALT, #IitH L7 1 ug D total RNA 20 5
first-strand cDNA % & 5L L7z, EX Taq ™ hot start version (TaKaRa) & Table 1
® primer Zf#f LU T PCR 217> /2. PCR DEMIILTITRT,

98C 10min — X 1
98°C 30sec —
64°C 30sec X35
72C bmin ——
72C 10min —— X 1
4C oo T X1

ZNZNOD PCR ML 0.8% 7 HO— A5 L THEEL . pcDNA3I()ICH 727 1
—> U7, %D automatic sequencer (ABI model 310 ; Applied Biosystems Inc.) T

HERFIZHEEL. YU X PN-1. ENaCo. B. yH 7=y h®D cDNA 257~,

13



sense CCTGTCGACGTCGACCGGACGGCCCCATTCTGCCTCC
oENaC anti-sense | GAGGCGGCCGCGCGGCCGCGATGGAACAAGCATTTATTGAGTATCTGCC
sense CCTGTCGACGTCGACCTCACACTGGAGCAGCTTCC
PENaC anti-sense | GAGGCGGCCGCGCGGCCGCCTAACAAAGCACGTGTTCCCC
sense CCTGTCGACGTCGACTGTACACACGCCAGCCGTGACCC
YENaC anti-sense | GAGGCGGCCGCGCGGCCGCCGATTATCAATAAAACTTTATTTATAAACAC
sense CCTGAATTCGAATTCGAGTGCAGTGGTTGCACGGGAGTGC
N anti-sense | GAGGTCGACGTCGACATGCCAATCCAAAGAGTACAGACC
Table 1

YA PN-1. ENaCa. B, yH 721y b O—Z JIfEA L J primer

2. ENaC. 7OX#¥ 3, PN-1 ZRB I H oocyte ICBIT 5 BREHER

1) ENaC. JO A& >, PN-1 D cRNA DIERK

pcDNA 3.1(H)IH T/ O—2ENTWBI T A ENaCo. B yH 71w b, X

TATOAY LY BEUTTA PN-1 ZHIEEESE Not 1 THIWL 21,

mMESSAGE mMACHINE kit (Ambion) Zf#f L T cRNA Z&Fk L 7. Poly (A)

Tailing kit (Ambion)Z f# i L T cRNA @ C K#ilZ Poly (A)*Z I L . MEGAclear

Purification kit (Ambion)Z £/ L T cRNA ZFH L /z.

2) 77UV AH TR OHRE

77 UNY AN I OMEZE 30 HRIKIC O TREEL 2%, BERIZ 3 mm DY)
ZMA. JREBOHL. MBS Tl 72T 1 pg/mL @ collagenase type 1 T 1 ¥
BLE > 7z, BMETICATF—IV~VIO cocyte EHML. Bty bT
follicular layer Z IBEL 7=,

14




3) oocyte ND cRNA DIFEA
ENaC . B,y 7 L2 F D cRNA % 0.5ng, 7T A% > > D cRNA % 1ng. PN-1
D cRNA %Z 5ng $D oocyte XA 7 0A >z 7 ¥ —&FHLUTEALE, %

& LT 50nL @ ddH,0 2 Wiz,

4) BROHE

Oocyte D ENaC. FTOA# 2>, PN-1 D cRNA EA 16~24 Fefiifgic7 I 5
A NERZYE Na B % 2 BWEMBEEHEICTHEL 2. EFfRIT CEZ-1250 voltage
clamp apparatus (Nihon Kohden)ZEH L, ZRTHE L. x—IFT 1 >R F
> % )Vi-100 mV & U, oocyte % 96mM 7 )L 1 2B Na. 2mM 2L 2B K.
1.8mM CaCl,. 10mM HEPES pH7.2. 5mM BaCl, 10mM 5 b ZFI)ILY &
AV OTA REFGARBRTERLE. 73051 REZME Na BRI 5uM
D7 IODTA REERBIIMAZEBEOBEROEZE L THE L. BROIL Y
FIVIE CEZ-1250 DN 7 4 W& —ZFEHL. 1kHz DT IV F—&hiT]=.

3. M-1#ilD%%®E

M-1 fif@iE L. Lee Hamm (Tulane University) X D {2t L TW/zZW/z, Ham’s
F-12 (Invitrogen) & low-glucose Dulbecco’s modified Eagle’s medium (Invitrogen) % &
B9 DOREE/ZEHIZ, 2 mmol/L L-glutamine, 50 U/mL penicillin, 50 mg/mL
streptomycin, 5 % fetal bovine serum (FBS), growth promoting factors (6.25 mg/mL of

transferrin, insulin, and sodium selenite), and 100 nmol/L. dexamethasone zZEmu.

M-1 fifEDEEKR ELZ, M-1 IR EEE o2, 37C. 5% CO,0H &

15



TEEL=, SERITHBEN 80~90%0 > 7NV LY NIRRT FBS &2 T0
BT R NEBRWZEEHE (all free medium) T 24 BfEEET A2 EiICE- T
FBS ©H 7Y X > h&BRWERICIT o7z, KRBFFETIE 14~20 @ passage D M-1

e 2 Bz,

4. siRNA ZHW/E PN-1, TORZI D) w257

PN-1 £/ E 70 A% 2 > ® siRNA % Lipofectamine 2000 (Invitrogen) 2 L
TM1IMRBICNS AT 27 a > Uiz, HEBSHREEICIZ T > b O—)b siRNA
BRSO RAT7x0arlize NI UAT T T a 24 Bl BT
Wz, 48 BRI & 2 DERICHWE, £k, /v 75T 2 %21 real time PCR
Bi@%A/ﬁmv?4>ﬁtT%%Lto

5. LEMEEHNEREE (EVOM) &5 Ieq (Na BH) OME
M-1HIfE%Z 12well D b T > X T )V THEZE L. I (Rte) 13 500Q 2BA 725,
EMBFEHICAHL ., 24 FFfEEE L 7=, EVOM (World Precision Instruments) %

FALT, LRBOEE (Ve) LI (Rte) ZRIET D EITED leq (Na B
W) B U7, (Jleq=Vte/Rte)

16



6. PN-1 DHEDERR

PN-l OH K ZERT Z27ZOHIT PN1 WHEEMABEXRTFER
(NH,-CAKIEVSEDGTKASA-COOH) Z{ERR L. £DAXTF R & T4 FITHRE
LTHRUZO—FIVHiEZIER L 7. Figure 3 IZ/RT K D12 Z OHiKIZHK 43kDa

DMMA YT X PN-1 2B L7z (M. T 5IT PN-1 DHUEK ERIFITH N
TFRET LA >FaX—bT5EMMZ PN-1IFERBES Nzdh ok CERD.

S PN-1 Ab
+
(kDa)  pN.1 ADb peptide
% r—
45 —
30 —

Naoki Wakida, et al., Kidney Int., 2006(70)
Figure 3
The peptide absorption test for anti-PN-1 antibody
Recombinant mouse PN-1 was probed with anti-PN-1 antibody (left panel) or anti-PN-1

antibody preincubated with the immunizing peptide for 16 h (right panel).

17



7. Real time PCR IZ& % ENaCa. p. yH721=w b, PN-1, TORXFI D
mRNA ORBEEBOEER

1) Total RNA D [HIY
BHEBRITBWT, 10cm dish IZ852& L 7= M-1 fif@2> 5 RNeasy kit (QIAGEN) % f#
AU T total RNA ZHiH L 7=z,

2) Real time PCR

M-1#IfE2 5HitH U7z 5 pg @ total RNA % SuperScript III 77 —ARAFT U R
VATALAEERL THEREZIT> 7, ENaCo. f. vy 7=y b, PN-1, IO
A% . GAPDH @ TagMan 7 11— 71d Applied Biosystems #:0 5HA L7z,
Real time PCR i3 ABI PRISM 7900 Sequence Detector System (Applied Biosystems)
ZfEM L7z, Real time PCRICL > THSN/E L D Ct{EZ GAPDH @ CtfET
FHIE U 72 (Clgene of interest - Ctoarpn)e & > 7TV ORI EDELIZ GAPDH THIEL

F2ACt EDZE (Ctample - Cleatibraor) k< D EH L7Z (AACt TR .

8. BHHED#IH & TCA precipitation

FERFMTTM-1 Ml 2552 U2, $53% % (10 mL/ 10 cm dish) ZEXL .

1200xg TE/L U T cell debris ZFR\\Nz, BEEMKF OEBEE I trichloroacetic acid
( TCA) (final concentration : 15 %) CILER S B /2. 12000xg TiEL L. ice-cold
80 % acetone T 3 [ wash U7z, ILEZ 1xTCA buffer ( 200 mM unbufferd Trs, 1%

SDS, 10% glycerol, 1% B-mercaptoethano)iZ & f# L . 100C. 5 MO Z A T

18



Y TNELe. M-1 MEOMEBESEIL TO L SRR L7z, M-1 #ifg2
phosphate-buffered saline (PBS)T 2 [EI¥E# L 72 &, lysis buffer (25mM Tris-HCl
pH 7.5, 4 pg/mL aprotinin, 4 ug/mL leupeptin, 1mM phenylmethylsuifanyl fluoride
(PMSF), 4 pg/mL pepstatin A)Z X . glass Dounce homogenizer THF:L 7z, D
REIR— b2 800xg DELTHEZRWZH &, T 51T 12000xg TEOL. #i
sy 2 Bt U 7o MRS 73 B 1 RIPA buffer (50 mM Tris-HCL, pH 7.5, 150 mM
NaCl, 0.1 % SDS, 0.5% deoxycholate, 1 % (V/V) Triton-X 100, 2 mM EDTA, 4 ug/ml
aprotinin, 4 ug/ml leupeptin, 1 mM PMSF, and 4 ug/ml pepstatin A)ICIABE L 7z, T3
5DEEIIRET 4CTF T, BEHIT Qproteome Cell Compartment Kit
(QIAGENZHERA LT, Yo ha—) V28R LANSHIE L.

9. 41 Aa7awsr4 %

EHHEIX 12%SDS-polyacrylamide gel THBEL . ZhOBIO—ZARA T L I
K72 A7 7 =L, Sg/mL @ skim milk T 4C. 16 70y F 2 J L7z,
Can get signal solution 1 (TOYOBO)A#H T 1 XPifk (PN-1:ERXL7=RU O
— Vi, F O A% > : monoclonal antibody prostasin (BD Bioscience).

NF-«xB : NF-«B p65 (Santa Cruz Biotechnology). p-I-xBa : monoclonal antibody against
p-I-«Ba (Santa Cruz Biotechnology) ) % 1 BFRIRS X B/, #41T. Can get signal
solution I (TOYOBO)B® H T 2 XHika RIS, T D%,

Chemiluminescence substrate (ECL; Amersham Pharmacia Biotech, Buckinghamshire,
England) THEHX S ®. x-ray film IS, NORE T MA MY —

(Densitograph 4.0; ATTO) TH#HT L /2.
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10. SRR

—AB 24 mm DAN=AFA LT M1 filEZEET 2, 22 7))V RRREK
m%tﬁoke\%%é%mﬁﬁﬁtiﬁb\%ﬁﬁ%%bto%wﬁNmns
HLUSIECAPEZHE L. & 51T 24 iR U /- 24 BRERIR I 2 LD IR &,
PBS T2 [H¥EHER, 4 %/3F7 R AT IVTE BT 30 5MEE L. EEH PBS
T2EEHEL. 1 %0 BSAZBAK 10% Y VIET 27 oyF 7L
o 10% BV DIMEZBMDERE. Can get signal solution I IERHT T 1 K¥ifk
(NFxB p65) % 4CT 16 IR I /=, 1 RIEKZEORE, PBS T2 Hk:
¥, Can get signal solution VAW H T 2 K¥iE%E 2 BB S ®/-. 2 KEifk
ZEOERE, PBS T2 EITE#EE. HALE,

11, EHEHEKIE N0y > DER

1) A e F 70Xy > OFER
EhTOAFT 2D cDNA O C K GeneTailor Site-Directed Mutagenesis
System (Iﬁvitorogen)é"ﬁ)ﬂ U T His tag (His 6) Z {0 L 7= (prostasin His). Prostasin
His @ light chain & heavy chain @ [T L > 7 0O F F — ¥ 4] Wi & A7
( Asp-Asp-Asp-Asp-Lys ) % GeneTailor Site-Directed Mutagenesis System
(Invitorogen) % £ fl L CHf A U 7= (prostasin EK His). fEX L 7= prostasin EK His %
FRIZECED, WA OXVMBMAE N TOXSY SV EERT DL OEKEL 7=,
H1 4 J4K¥K % Ni Sepharose High Performance column (HisTrap HP: GE healthcare)iZ

XU 1R Lz 1 REEE 16 REBERZITW. Ny 77 —EHL., Ion
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Exchange column (HiTrap Q : GE healthcare) T 2 XAF 8 U 7z, 2 KK§ L 16 FefHl&E
trZfT-> THiIEZ 1T\, Ion Exchange column (Resourse Q : GE healthcare) % {i
U THRHEERZT - 72, MBROMHRZ Figure 4 IR,

Silver Stain
M1 2 2 456-
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37
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WesternBlotting

Figure 4
Purification of recombinant prostasin
Upper : silver stain Lower : western blotting

1. 2. 3. 4. 5. 6 : fruction number



2) Mz hTORY L OEMA

1) THELZMBAE N TOZA%Y 22 50 pg iZxt LT EK Max (Invitrogen)
DI 7OFF—HE% 0.1unit MA. 37CT 16 Ffll1 > FaX—F L7, 16 kf
i 0.1unit DT> 7 0OF F—HIZH L T anti-enterokinase agarose (Enterokinase
removal kit : sigma)Z 10 uL MA. 45 #EO—F ) —IFH—TA >FaX—h
LTxrryoFfFt—+tHE2RELE. VA BEIUOTFSLEST T T 4 —2TN

TG DR Z 1T - T2 R Z Figure 5 1R,

a b Re-Prostasin
Re-Prostasin & N
A &'D
\ o’ N 5, §
H EK(-)  EK(-) < X .
M2 e e & & &

Figure 5

Activation of recombinant prostasin

a . Western blotting b : Zymography



12. 70x& > OiEERE

BEG TSI BZMBAE T OS2 2D 500 ng ZHENLEZEREETH
% QAR-MCA (Boc-Gln-Ala-Arg-MCA) FUSH (50 mM Tris-HCI pH 7.6, 100 uM
QAR-MCA) TGS Bz, KIN# 0. 5. 10, 15, 20, 25, 30 77 Z &IZ Aex 360
nm, Aem 465nm DB THIE Lz, ERFEOMEMEZ 7Oy L., HENS
EEEZENL .

23



VISZB SR

=
TR % > & Protease nexin-1(PN-1) & DM EAEM IC & % ENaC O i

A, 7OAY 2 > ONEMEHBENE TH 2 protease nexin-1(EA F PN-1)23 & &
. TOAF & PN-1 i3 SDS MittEDE KR ZEZRTEZ&ickD TORS
PDEWEHET S &M S N/ (figure 6a,b)(14). PN-1 {d serpin 7 7 2V —
CEL. NED a—bOZ YD, T5AI, IR )T T OFR—%
—DOEBFMEELTHHSNTNBAS-17).FAL. 7O R F > V34N T PN-1
EMEIEMTZ I EICK>T ENaC EHZMRETIL TWE EWDIRHZZTTHR
MEFo. AETIITOAY > > & PN-1 EOMEMEMIZE S ENaC iEHEDH
fiB LN ENaC EHEZRAH T ENASNTVWSHIEY (TGF-Bl. 7IVER
ATOY) OPN-1 DFEBRICHEZZHBIIOVWTRA LIEHRZRIBT 5.

a b
F 12
=
s
IB: Prostasin 1B PN-1 =
| z
Comples —e e ‘ — 4 Uomples A
-
PN-1 2
S L “ ‘ - - Ef
B
)
" o el

o000 005 010 020 040
PN-1 ( 1z M)

Li-Mei Chen, et al., Prostate., 2004(14)
Figure 6
PN-1I2XB70ORY Y EOBREHEHER (a)
BLUPN-1IC&BTORY L > OFEENHE (b)



TORZ T 2& B ENaC fEELIC BT 5 PN-1 O

TORE 2 ik o THEMEAL S #1172 ENaC 28 PN-1 I & - TiEME 2 H S o 5
KDWTREZT 720127 7 U HY AN L)V OIFRHHIIE (oocyte) IZ % cRNA
EXA0A Y27 a>l, 2 BMEMEEEICT ENaC G ZHIE L /2.

Figure 71ZR T K DICENaC B TO 7 2 0 T 1 RS2 Na BIFIL 2.5£0.2uA
THol. IHRTORY L VELARBEIEHETIOTA REZME Na BRI
50£1.1pA EFEREICHEMLU 2. ENaC &7/ OAF >, PN-1 D3 BRHEFEHIE
5E7 30T REZM Na BIHFIL 1.6 + 03pA EEERIH IN TV, 20
fRED T O 22 IC k% ENaC DIEMILIZ PN-1 IC K o THIHI I N D 2 &
NgIN,

—HENaC &EPN-1Z2HEBHIVTHET IO REZHENaERIZ1.1+02pA
& ENaC BHBEFH EHARTHEIRIM EN Tz, ZOMELD PN-1 IZHREE
D ENaC DT 7 FN—=F—Z2HEL TS AR DRIZS N,

25



(#A)

*
7 r * o
s L I
5 L
3—? 4 L
31
2 bk
1 ¢
0
ENaC ENaC ENaC ENaC
Prost(asin Pros‘liasin P§-1
PN-1
Naoki Wakida, et al., Kidney Int., 2006(70)
Figure 7

Inhibition of prostasin-induced ENaC activation by PN-1.

cRNAs coding for mouse ENaC a, B, and y subunits were injected into Xenopus oocytes
in the presence or absence of mouse prostasin and PN-1 cRNAs. Twenty-four hours
after injection, amiloride-sensitive sodium currents were measured by using the
two-electrode voltage clamp system. Data are expressed as mean + SE (n = 10). *P <

0.05, **P < 0.01. In,: amiloride-sensitive sodium current.
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PN-1 D/ w7 ¥ iz &3 ENaC DOIEH#AL

Figure 7 &0 PN-1 137 O A ¥ > 212X D ENaC OIEHAL ZMEIT 2 Z EARE
SN, LU, IREHIROERBRIZEHAETR R TH DD T, £AETO ENaC TE
PICBIT S PN-1 DEFEZNRISAHTH 5. £ARTO PN-1 1L 5 ENaC &M
FIZDWTHLNCT 5017 M-1 #ilZIZB N T PN-1 DFEBH Z siRNA 2 H
T/ 95T HEIKOBREEITO 2.

Figure 8a {Z siRNA Z W T M-1MilEO PN-1%2 /) v ¥ I LEEEEDEH
REERT RXHT 4 722 MO—)VDsiRNAZ T AT 27 a > LizM-1
MDD PN-1 DRBEIL.sIRNAZ T AT 27 a > Ligh o7z M-1 #ilED
PN-1 DRBE EBLN2M 5 /2. PN-1 D siRNA & M-1 fllgichS > A7 =7
23 >3 %EPN-1 DRBEL 66.4 £ 82% WAL TV PN-1 DREBRIHK 66 %
P T N/IREET Na BIRZHIE U= FE R Z figure 8b IZ7R 9, PN-1 % siRNA T
T BT LTS T NaERIZ 1.6 0.1 fFITHML TV, 250
FRED M-1MIICBWTPN-1IZ T OR S ¥ IZ &k % ENaC DiE AL 2 1 3
% Z LT Ko THIEERIZ ENaC OTEHZHE T SRR I Nz,
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Naoki Wakida, et al., Kidney Int., 2006(70)
Figure 8
Effect of PN-1 gene silencing with short interfering RNA on equivalentcurrent in M-1

cells

(a) Representative immunoblot of PN-1 in the culture medium from M-1 cells 72 h after
incubation with PN-1 siRNA. The first 2 lanes, respectively, show protein expression
in cells not exposed to siRNA and in cells incubated with control (non-silencing) siRNA
The bands were quantitated with densitometry. The blot shown is representative of 5
separate experiments. Values are expressed as fold increase over non-treated cells.
Data are expressed as mean + SD (n = 5). * P < 0.005 as compared with control
siRNA.

(b) Stimulatory effect of PN-1 siRNA on basal I,  Seventy-two hours after
transfection with siRNA, the amiloride-sensitive [, was measured in M-1 cells.
Values are expressed as fold increase over control siRNA. Data are expressed as mean

+SD(n=12). * P <0.001 as compared with control siRNA.



TGF-p1 @ PN-1 DRBICE 2 2 EIZOWTORE

TGF-B1 {ZEROBE N OE S RMEMIZICHBNT Na 82 2HET 2 2 &0
HHNTWB(18-21). LAEIRZ B 1 M-1 Mif2ICHB W T TGF-p1 W7 O RY T >
DRBEBZHDIE, "Na OBMDABHEZHEMIEL L EREL TN, Z
NS OHRITMA, TGF-B1 12K % ENaC FHEERIZ T O RS > > OFRBEAH D
A T2 <. PN-1 DRBEMEFED O TN EE X, TGF-B1 @ PN-1 FH
5 A B WD TR o 7

Figure 92 IZ PN-1 ® mRNA RHEDE{LZRT . TGF-Bl 2HEGTH I LITk-
TPN-1D mRNARBRENI > hO—)L EHEELTS5.6 + 03 FEEREICHEML
7z. Figure 9b I PN-1 DEHRHRBEOE(LZ/RT . TGF-Bl ZHMT S Z LIk
S TPN-1 DEBERBED 38+05FEMML Tz, ZO/MKRLD TGF-p1 i
TORY > OHEME TH L PN-1 DRBRZEME TSI L ICL>TS RS
V& B ENaC DAL ZHEFE T2 2 EAVRB I N/,
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Naoki Wakida, et al., Kidney Int., 2006(70)

Figure 9

Effect of TGF-f1 on the expression of PN-1 M-1 cells.

M-1 cells, which were serum-deprived for 24 h, were treated with 20 ng/ml of TGF-f1.
a: Twenty-four hours after treatment, total RNA was extracted from M-1 cells and 5 pg
of total RNA was reverse-transcribed to cDNA with oligo(dT) primers. The
abundance of each mRNA was normalized for GAPDH and compared with vehicle
control. Values are expressed as fold increase over control. Data are expressed as
mean + SD (n = 6). *P < 0.001 as compared with vehicle.

b: Three milliliters of culture medium were TCA-precipitated and subjected to
SDS-PAGE. The expression of PN-1 protein was determined by immunoblotting
using the anti-PN-1 antibody. The bands were quantitated with densitometry. The
blot shown is representative of 5 separate experiments. Values are expressed as fold
increase over control. Data are expressed as mean * SE (n = 5). **P < 0.01 as

compared with vehicle.
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TGF-p1 ® ENaCa. B. yH 71w FORBICEZ SHBICOVWTORMN

Frank 5 I3 2 B4AAEMIRE 12 3BV T TGF-p1 Y ERK1/2 # /1 L T oENaC DHEEE %
BAEHE, Na ORIFENANOIMDAHZZHET S EMEL TNB(23). LHL.
INETICERIZHBIT S TGF-p1 D ENaCHEBIC 5 2 2 E &Rt L -8 &3/
W, £ZTHZSEE M-1 #if2iZHB W T TGF-B1 D ENaCa. B. yH 71w D
REICEZDHEBIOVWTRHZT 1=,

Figure 10a IZ ENaC. Figure 10b {Z BENaC. Figure 10c iZ ENaC ® mRNA FH
BDELZERY .aENaC I3 TGF-B1 IZ ko THREEMN59.0 + 4.0% WAL T/,
BENaC TIIIEH ICHRWIIHEIN R 5 1. TGF-p1 12Xk 5 T 804x2.1% WAL Tz,
yENaC T® ao. B EFRICHEBEAHNA SN, TGF-B1 1L > T 52.7+3.4% B
LTWh, ZNS5OFEERLD TGE-A1 1 M-1 HIlEIZHB W TS ENaC o OFE 21
e DI ENRBINZ, S 5T TGF-1 1 ENaC o ZW TIE72 <. ENaC B. y
HEFKICHHEIT S Z EbRB I N,
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Figure 10

Effect of TGF-f1 on mRNA expression of PN-1 and ENaC a, B, and y subunits

M-1 cells, which were serum-deprived for 24 h, were treated with 20 ng/ml of TGF-B1.
Twenty-four hours after treatment, total RNA was extracted from M-1 cells and 5 ug of
total RNA was reverse-transcribed to cDNA with oligo(dT) primers. The abundance
of each mRNA was normalized for GAPDH and compared with vehicle control (a:
aENaC, b: BENaC, and c: yYENaC). Values are expressed as fold increase over control.

Data are expressed as mean * SD (n = 6). *P < 0.001 as compared with vehicle.
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M-1 §HfZiZ B 5 TGF-p1 O Na BREIZE X 2B BIZ DOV TORE

7= B1E M-1 MIRIZBNT TGF-B1 28 ®Na DEDIAAZHET DI E2MEL
TWn3(22). LML TGF-BI 1ZE KM, mEMDES S5HD 5 ENaC iEHICHE
E5EZBZDERBTH S, T TREZEIE TORP1 2B, /23 mEf» 5
BT %2 &L > TENaCEWEICEZ 2 EITDWT Na B (Ieq) ZHIET
5 EITXDMmEETo T,

Figure 11a ICERER, ME RN S TGF-p1 ZEHMUZHED Na B (Teq) DE
{t/RT . TGF-B1 ZEREMMNSHML TH Na BRIEE B Ll o7 —H.
TGF-B1 ZIMEMMMNSHMT 5 & Na BRIIK 40% Wil TSN Tz, THIZ
TGF-B1 12 & % Na BEWBEAD DREKFRZRETH20DI20. 02, 2. 20 ng/mL
D TGF-p1 ZIMERMN 5HNML T Na B ZHE L7z, Figure 10b IR T L DI
TGF-Bl 1L % Na BEROBMACRBEKEER D>, TNHOHRELD
TGF-B1 WXL ERIH 5 ENaC iEEZHIHIT 5 Z &% TGF-B1 12L& % ENaC iGHEH
HICITBEREERS D 2 NSRBI N,
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Naoki Wakida, et al., Kidney Int., 2006(70)
Figure 11
Effect of TGF-p1 on equivalent current in M-1 cells
(a) Effect of basolateral or apical TGF-B1 on amiloride-sensitive equivalent current (Icq)
in M-1 cells. M-1 cells were deprived of serum for 24 h and 20 ng/ml of TGF-B1 or
vehicle was applied to either the apical or basolateral side. Twenty-four hours after
treatment, I, was determined as the ratio of Vi, to R, and was normalized by dividing
I.q by the surface area (1.13 cm) of active membrane. Data are expressed as mean *
SE (n=6). *P <0.001.
(b) Dose-dependent effect of TGF-B1 on I.q in M-1 cells. M-1 cells were treated with

0.2 ng/ml to 20 ng/ml of TGF-B1 or vehicle for 24 h, and I,; was measured. Data are

expressed as mean + SE (n =6). *P <0.01.
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HEARMEIZBIT S TGF-p1 (2 L 5 Na BRIINHEI O A J = X A

INETORELSER/OLNIHME LY EESND TGF-B1 IZ X % Na AR
Hll A B =& L% figure 12 12T, OTGF-Bl X7 B A¥ L OFEBE LM T =
LICL > TNa DBRIRZIHTHEEZZL LN TS, QFEIFBLNIZHMA LD
TGF-B1 iZ PN-1 OFEBREZTTETHZ LITL > T ML PN-1 TR RZ T
DIEMEZ L VR MEIL TT e AZ 12X % ENaC OIFHALE MG T2 A 7
=ALNREZBND, @& HIZ TGE-PI IXEHE ENaC DFEHRZMEIT 5, DX
INIMSE L7z 3 DDFRIZ L - T TGF-B1 1% Na RN 2] L T 5 RIEMED R
BEhb,

PN-1 prostasin activation Na

—QP_§

Figure 12

The mechanism of inhibition of Na reabsorption by TGF-§1
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TIWRATOY®D PN-1 DRBEIZEZ DX BITOWTORSH

T ERATFOEEENOEKRCERENT ARG THEERFIEST
HD. BRICBNT Na BRNEZRET 2. TNETREZEOWETN—TIRT
WRRAFOZNT ORI L D ORBREEWEMIESD Z EICL> TNaOBERINZ
RETHEMELTNDR4). TNSOHARIMA, 7IVRAFO UL PN-1 D
FRHZMH TSI LICEKD ENaC EMZHBET 5O TIIRWNEEZ, TIVER
ATO D PN-1REBRICGADHEITIDNVWTRAZTo 2,

Figure 132 I PN-1 ® mRNA EHEDOEEZRT, VI KATFO Z2EHSE
% Z &2 o5 TPN-1 ® mRNA FEEI &1L 39.1 + 6.0% Wl TN 7/. Figure 13b I
PN-1 DEAFEBHEORENERT. VIVRATOVIE, PN-1 OBEHREEEZ 473
+ 6.7%MHEI LTz, ZOBREDTIVEAT O ETORSY > > ONREDHE
YETH D PN-1 DREEMEITZZEICE>TTORAY T 2IZKB ENaC DIE
AL & TLHE T 2 FTREHEAVRIR S Nz,
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Naoki Wakida, et al., Kidney Int., 2006(70)
Figure 13

Effect of aldosterone on expression of PN-1

M-1 cells, which were serum-deprived for 24 h, were treated with 10°M aldosterone
and harvested after 24 h of incubation. a: Total RNA was extracted from M-1 cell and
5 pg of total RNA was reverse-transcribed to cDNA with oligo(dT) primers. The
abundance of each mRNA was normalized for GAPDH and compared with vehicle
control. Values are expressed as fold increase over control.

b: Six milliliters of culture medium were TCA-precipitated and subjected to
SDS-PAGE. The expression of PN-1 protein was determined by immunoblotting using
the anti-PN-1 antibody. The bands were quantitated with densitometry. The blot
shown is representative of 6 separate experiments. Values are expressed as fold
increase over vehicle-treated cells. Data are expressed as mean + SD (n=6). * P <

0.01, **P < 0.05 as compared with vehicle.
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ZIVRAFO®D ENaCo. B yH 71w FORBICEZZHBIZOVWTOR
o)

TIVEZXATO L oENaC OFRERZTHET 5 EL< OHRESITHREL TV
(25-27)e ULIDL72M5, ENaCp BEULR y BT 2=y MZDWTIIEMT % & #
HLTWIHMAFELONE, BALTZEREL TVWBHEEDND(25-27). T
ZTM-1MifIZBI 57NV RAT 0D ENaCa, B y U712y hOEBICE
ZBEBIIDONWT ORI ZEITo 2,

Figure 14a IZ aENaC. Figure 14b I PENaC. Figure 14c IZ yENaC @ mRNA ¥
RBEOEZRT, aENaC 7 IV KA T O > THREEN 4.8 + 0.3 5128
MU TWE, BENaC 37 IV RAT O k> THEEN 1.6 + 0.1 fZI8EML T
W7z, yENaC ® B LRIRICE T OREMEMNA S5, 1.4 £ 0.1 FITHEML TN
oo INHHREIDTIVEZATOIE aENaC ORRBZHMIE, HTTEd
NP, y DREDEMEED Z EWRENS,
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Figure 14

Effect of aldosterone on mRNA expression of ENaC a, B, and y subunits

M-1 cells, which were serum-deprived for 24 h, were treated with 10°M aldosterone
and harvested after 24 h of incubation. Total RNA was extracted from M-1 cell and 5
ug of total RNA was reverse-transcribed to cDNA with oligo(dT) primers. The
abundance of each mRNA was normalized for GAPDH and compared with vehicle
control (a: aENaC, b: BENaC, and c: YENaC). Values are expressed as fold increase
over control. Data are expressed as mean * SD (n = 6). *P < 0.001, **P < 0.01 as

compared with vehicle.
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ELERMEBFICBIIATNVRRATa N2 LB nxZT, PN-1 2HLELEE
Na BRULHNH D A = X A

TN RAT AL D Na BRPEED A J1 = X AIZHVT PN-1 DEIR A%
T Figure 15 ZR7, 7/v KAT 0 U ZLRTOREIC L 0, OB ENaC ORE
EHEMSERLY, @7 R F VU ORBRELEMNEEVTH5ILIZL>T Na
DEBRRZREEIND LBXZONTWS, SEGELNZHRAIZE>T, @7
NA7 o) PN-1 OBBRELED S, B L7z PN-1 37 a2 % v 5%
+3TMHE TEFIZ, Na BRINEZRET DA N =ALNEZbND, ZDLD
[N L7723 DDRIZE > TT NV AT 1 ik Na BRI & (R L TV 5 AT REME
DRI T,

PN-1 prostasin activation
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Figure 15

The mechanism of stimulation of Na reabsorption by aldosterone



m_=
NO IZ& 3 Na FIRIERHICBITB T 0RXF T > RS

BRI B T nitire oxide (NOWKIRMIBICEBIER L T, KOBME X DR
CHBEGLTED. Na FIRIEANS 5 Z EMATSEN TN S(28-30). BhigiCiX
eNOS IZIMENRMRED A5 TEGRMEICHOEEL TH D, nNOS bEAIR
MEICHEEREL TS, Stoos 5IFEARME BT NO 1% Na*/K* ATPase % Hil
TBHD TR, ENaC ZMHITEZ &Ik 5T Na DERINZHET 3 & ik
L TW3(31-33), E/2RIOWFEEIL. NO 23 ENaC O OBERERE S 2 & 2L
LTW3@B4HA,. NO IZ&K D ENaC EHEIFG A 7 Z X LD WTIAHR RN
W, Tz B NO 12 & % ENaC DIEHEHIHIC ENaC DT 7 FR—F —Th 570
AF T BEELTWADTIEBRNWNEE X, ﬁ%ﬂ"éﬂuito AETIE NO @
TORY L DRBEICEZDHERLY NO I0kB 7025 2 URHEMHIA B =
AL DNWTRHAZIT S ERRITDWTHRBRT 5.
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NOC18 D Na Bt 5% 2 BIZOWT O

CNETICBRICEWTNO T ENaC IR ZMHT 5 2 Lick > T NaFlRIEA
ZECBIENHONTNS(31-33). LOLABNS, INETOHEITIT T
NO DEREIEA 2R L2 b DT, ERBOIEREZRELZd D3R, A6
LTI NO Z &I (24 Kff) {EA S B/ & E D ENaC IC5- 2 5B RETT
B0, FEHNK 20 B &E KW NO FF—T#% 5 NOC18 & H W THEt %
To7.

Figure 16 IZEFERIZN 5 500uM D NOC18 ZIRM L 2 & EDFERZRT . NOCI18
ZEHEE S LI E > T Na BIRITAE BITHIH & 11 TW 7= (Vehicle: 7.38 + 0.84
pA, NOC18: 236 + 0.75 pA,)e ZDFERL D NO & EIFHEH S ¥ THERHE
AEB7ZEE ERARKRICENaC IHEZMHTE ZENHLN LT T2,
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Figure 16

Effect of NOC18 on sodium transport in M-1 cells

M-1 cells were deprived of serum for 24 h and 500 uM of NOCI18 or vehicle was
applied to apical side. Twenty-four hours after treatment, I, was determined as the
ratio of Vi to Ry, and was normalized by dividing /. by the surface area (1.13 cm) of

active membrane. Data are expressed as mean + SD (n =12). *P < 0.001.
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NO R TORF T UITHEZ ZHBIZOWTORS

Figure 15 & U NOCI18 id ENaC fEtE 29 5 Z LAVRI Nz, NOCI18 I2& B
ENaC IEHMIH DO AN X LT ORI S > OBENEEZ D&, OENaC D7
JFR=F—=THBTORY T OEEIH. @QFT0RY 2> OREMED 2
BOMNEZS5ND, £ I TNOCI8 IZL D ENaC iEHHIEIc BT oy v >~
DEGZBRHT LD T OB 21T .

O TuRy T ERICEADHE

NOCI8 id7 O RS T & bofkbl<iF=bovikL T uxy T > oEk
ZHIHT S AREENEZ LGNSO T, HEHEEOYICEF > N TOAF T 2%
YERR L. 500uM @ NOC18 &S /7, NOCI8 ERREEEZTORAZ I > D
B RN A HRER TH D QARMCA %W TIEREHIE L7, figure 17
KARTEIENOIRTORY > > OEEEELI‘iaho Tz,
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Figure 17
Effect of NOC18 on the activities of prostasin
Activated-recombinant prostasin was incubated with 500 pM of NOC18 or vehicle at 37
°C for 2 hours. Two hours after incubation, the activities of prostasin were measured
using a synthetic substrate, Boc-GIn-Ala-Arg-7-amido-4-methyl coumarin (QAR-MCA)
as described in “Methods”. The residual prostasin activities were determined by the
fanction of velocity of prostasin incubated with NOC18 versus the velocity of untreated

prostasin. Data are expressed as mean * SD (n = 4).
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53 DRBR % real time PCR 35 & U immunoblotting TFEAf L 7= Figure 18a 12
NOCI8 IZL B TTOAY > D mRNA OE(LZERT . NOCI8 T TOAF D
mRNA BEZMH L. NOC18 12 &2 T ORY ¥ > ORBEMEH I ITBEEREFEN
Holze TORF I UIE GPI 72 A—HOLY > 7uF7 —ETHD(©9). GPI
TOA—HMELTRICEE L TWE YA (BEREED) & GPI 7 > 1 —0 gk
EINTHWINTVWDESI AT (HIRB) O 2 EE LU THEEL TW5, Figure 18b
KEHGHOTORAY L D OBEARHEOE(LERT, NOCIS iZ7ORY >
DEAFEE BHIH L. mRNA &RIRICBEKRERENDH o 7z, Figure 18c IZRT &
DIXAWHOTORT L HEA L. BEKEENRD >z, T—FIoRIT 2N
AMHD NO RF—TdH % SNAP. GSNO THRIEROEEMNH 5Nz,

N5 DFERLD NOCI8 1T KD ENaCTEHMBUER ICIX T O AT 2 > ORI
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Figure 18

Effect of NO on mRNA expression of prostasin

M-1 cells, which were serum-deprived for 24 h, were treated with 0, 100, 250, 500 uM
of NOC18. (a: mRNA expression of prostasin) Twenty-four hours after treatment,
total RNA was extracted from M-1 cells and 1 pg of total RNA was reverse-transcribed
to cDNA with oligo dT and random primers. The abundance of each mRNA was
normalized for GAPDH and compared with vehicle control. Values are expressed as
fold increase over 0 uM of NOC18. (b: membrane expression of prostasin, c: secretion
of prostasin) Twenty-four hours after treatment, five milljliters of culture medium were
TCA-precipitated and 10 pg of membrane fraction were subjected to SDS-PAGE. The
secretion and membrane expression of prostasin was determined by immunoblotting
using the anti-prostasin antibody. The bands were quantitated with densitometry.
Values are expressed as fold increase over vehicle. Data are expressed as mean + SD

(N=8). *P<0.05. ** P <0.01
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TORII D) w2 I ITED ENaC FEtkic 5% 288

NOCI8 k> TTORY I Y OREDHF TN D Z Lavra iz, Bligicd
WT, NOIZKZTORS L > OREHH ENaC OTEWICHEE 5 X 50 IEH
5MTTE S TV, FERZSIE M-1 HIfZICBNWTTOASY > > D siRNA %
HWTTORS 2% /) w787 L& ED ENaC EHICEZ 5HEITDWN
TR ZfTo .

Figure 19 IC 7O AF 2% SiRNA T/ w7 ¥ 7> L. EVOM IZT Na Bt &
HELUHERERT. TORI TR ) v I ¥ T 5 E Na BRI 50 % HiH
I N7z (vehicle : 17.1 £ 1.9 pA. prostasin siRNA: 8.4 + 1.5 pA). ZOFERED T
OA% 2 > OFEBEMGEIZL > T ENaC EEDHIHIE NS ZENHLNERD,
NOC18 IZ &% ENaC ISHHIHEERICIZ T O A5 > > ORBEMFEIN—HEEL T
Wb ZEIREI N,
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Figure 19
Effect of prostasin gene silencing with short interfering RNA on equivalentcurrent in
M-1 cells
Stimulatory effect of prostasin siRNA on basal /.  Seventy-two hours after
transfection with siRNA, the amiloride-sensitive /., was measured in M-1 cells.
Values are expressed as fold increase over control siRNA. Data are expressed as mean

+SD (n=8). * P <0.01 as compared with control siRNA.
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NOCI8IZKB/OR¥Y L  ORBEMUEICTBITSZ N-TEFITAF1 > (NAC)
)%

CNETOHRRID NO FF—TH % NOC18 IZ & 5 ENaC B0 IHIICIE, 7
D252 > OFEBFEMEANEET 2 Z EARM I N, NOCI18 KX BERANE
BENODERTH S LIIKIETERN, £ZTNOCIS IZLBIEAMNNOIZLS
BOTHLINEHART H0IT, FiIEMETHD. NO HERITHS N-7Tt
FIVCATA 2 (NAC) ZERLTNOCIS ICLBTORY ¥ P REHIHICE X
LHEITDOVWTRE 2T 1=,

Figure 20a IZ7 O A% 2 2D mRNA REEOZ(LERT. 1mM O NAC B
TRTORAY S D ORBICHEEEZ DO M, 1ImM O NAC Z2ER S35
ENOCI8IZL B TOARY I > OREMHEIITBEH I N/, Figure 20b IRT &
DI NOCI18 L KB EMRBED T ZA Y o U REHHIL NACIT L > TH B E
NTwk, ARCAWEOTORAY > > ORBAHBITBEHIN TV (figure
20c). INHDFERED NOCI8IT LB T ORF 2 OFEMHIL NO ITX B1E
AThdZENREINT,
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Figure 20

Effect of N-Acetyl cyctein on the suppression of prostasin expression mediated by NO

M-1 cells, which were serum-deprived for 24 h, were treated with 500 pM of NOC18, 1
mM of N-Acetyl cyctein (NAC), and both NOC18 and NAC. (a: mRNA expression of
prostasin) Twenty-four hours after treatment, total RNA was extracted from M-1 cells
and 1 pg of total RNA was reverse-transcribed to ¢cDNA with oligo dT and random
primers. The abundance of each mRNA was normalized for GAPDH and compared
with vehicle control. Values are expressed as fold increase over vehicle. (b:
membrane expression of prostasin, c: secretion of prostasin) Twenty-four hours after
treatment, five milliliters of culture medium were TCA-precipitated and 10 pg of
membrane fraction were subjected to SDS-PAGE. The secretion and membrane
expression of prostasin was determined by immunoblotting using the anti-prostasin
antibody. The bands Vwere quantitated with densitometry. The blot shown is
representative of 5 separate experiments. Values are expressed as fold increase over
vehicle. Data are expressed as mean + SD (N =5). * P < (.05 (v.s. vehicle). ** P

<0.001 (v.s. vehicle). ¥ P <0.005 (v.s. NOC18)
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Figure 21a IZ 5pM @ ODQ ZEA IV EED TR T > D mRNA RE&
DEERT, 5uM @ ODQ BMTII T O Ry o > ORBEEICEITRMo .
ODQIENO K &B T 7 ZINEET 7 I —VYOEEEMIH L THBHIZHMb 5T,
ODQ iF NO IK&2TORF > > OREMBICRSHFEE 5 R /2> 2. Figure
21b.21c KRT LI ODQ IR TOAY & U ORBRB LUV WICHEEL 527,
NOICkBTORY L U REMEICOHEEEZ Mo 7,
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Figure 21

Effect of ODQ, a guanylate cyclase inhibitor, on the expression of prostasin in M-1
cells

M-1 cells, which were serum-deprived for 24 h, were treated with 500 uM of NOC18, 5
uM of ODQ, and both NOC18 and ODQ. (a: mRNA expression of prostasin)
Twenty-four hours after treatment, total RNA was extracted from M-1 cells and 1 pug of
total RNA was reverse-transcribed to cDNA with oligo dT and random primers. The
abundance of each mRNA was normalized for GAPDH and compared with vehicle
control. Values are expressed as fold increase over vehicle. (b: membrane expression
of prostasin, c: secretion of prostasin) Twenty-four hours after treatment, five
milliliters of culture medium were TCA-precipitated and 10 pg of membrane fraction
were subjected to SDS-PAGE. The secretion and membrane expressioﬁ of prostasin
was determined by immunoblotting using the anti-prostasin antibody. The bands were
quantitated with densitometry. The blot shown is representative of 6 separate
experiments. Values are expressed as fold increase over control. Data are expressed

asmean * SD (N =5). * P <0.001 (v.s. vehicle).
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EHIZ cGMP DWW THMEZTI 2DIT. ¢cGMP 7+ 107 TdHD 8-bromo
cGMP & dibutylyl cGMP D 2 FEZE# A L 7.

Figure 22a iZ 500uM @ 8-bromo cGMP ¥ 7z dibutylyl cGMP % M-1 HifZic &
WLIZEEDT DAY Y D mRNA OREBRBOE(LERT. 2D cGMP 7 F
BT 0A5 3> O mRNA ORBEE&EE(LI®iahok. X HIT figure 22b.
220 ARG IR TORY 2 OERBREB L UFWRIT cGMP 7 F 0 J 13 E
Ao, INSORELD NO ITLBT0RY T ORBENHITT 7
TN 5 —cGMP RENITICHIOREZ L TN D AIERIENRE X
Nz,
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Figure 22

Effect of cGMP analogue on the expression of prostasin in M-1 cells

M-1 cells, which were serum-deprived for 24 h, were treated with 500 uM of 8-bromo
cGMP and 500 pM of dibutylyl cGMP. (a: mRNA expression of prostasin)
Twenty-four hours after treatment, total RNA was extracted from M-1 cells and 1 pg of
total RNA was reverse-transcribed to cDNA with oligo dT and random primers. The
abundance of each mRNA was normalized for GAPDH and compared with vehicle
control. Values are expressed as fold increase over vehicle. (b: membrane expression
of prostasin, c: secretion of prostasin) Twenty-four hours after treatment, five
milliliters of culture medium were TCA-precipitated and 10 pg of membrane fraction
were subjected to SDS-PAGE. The secretion and membrane expression of prostasin
was determined by immunoblotting using the anti-prostasin antibody. The bands were
quantitated with densitometry. The blot shown is representative bf 5 separate
experiments. Values are expressed as fold increase over control. Data are expressed

as mean * SD (N = 5).
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NF-xB HEIC X2 O0X ¥ > > OREME

NO & nuclear factor-xB (NF-kB)Z/t U TH A M1 D ORBEEZFHT L TWE Z
EDBASNTND, ZNETITNO & NF«xB OEBITEHETS LN Z &M
BESINTNB(3537). CNHEOHAED NO KEBTORY T > OFBEHH
Id NO I2& % NF-«B OEBITHZBICL DD TIZARWNEE X =, NF-«B OB
THEBICES 70X D ORBAEICDWTHRET 52912, NFxB D%
TTHHEFE TH 5 cafferic acid phenethyl ester (CAPE)EHEH L T OA¥ > > D%
HEELIIOWTRH 2T 72,

Figure 23a IC 70 A% > > D mRNA 1L %ERY . 1uM @O CAPE ZEH &5
ETOAY 22D mRNA BHEN 44.0 + 6.6 % A L 2. Figure 23b IZRT LD
2, TORY LU OBERBREILI CAPEICEL > T 527+ 74% B L=, 36127
O 2> DRMESRIRIC 46.2 +4.5% A U 7z (figure 23c). TDRERL D NO
c:J:Zg7°D7\5' > OFEEAENE NO 1I2& D NF-«B OEBITHEIC L 5 WTREH
DIRE X Tz,

62



o
o
’.
i
o

12 ¢ s . g 121
§ ﬁ 5 1.2 Eﬁ 1.2
5 5t £5 ool
e s 3 10 p
: B @ ] ¢ 0.6 l-
23 28 '3
Sg ] g @ g 04
xg 2 E ZE
; % g ! v 02F
vehicle CAPE vehicle = CAPE vehicle = CAPE

Naoki Wakida, et al., J Am Soc Nephrol. in submit
Figure 23
Effect of CAPE, a nuclear factor-kB (NF-kB), on the expression of prostasin in M-1
cells
M-1 cells, which were serum-deprived for 24 h, were treated with 1 uM of CAPE. (a:
mRNA expression of prostasin) Twenty-four hours after treatment, total RNA was
extracted from M-1 cells and 1 pg of total RNA was reverse-transcribed to cDNA with
oligo dT and random primers. The abundance of each mRNA was normalized for
GAPDH and compared with vehicle control. Values are expressed as fold increase
over vehicle. (b: membrane expression of prostasin, c: secretion of prostasin)
Twenty-four hours after treatment, five milliliters of culture medium were
TCA-precipitated and 10 pg of membrane fraction were subjected to SDS-PAGE. The
secretion and membrane expression of prostasin was determined by immunoblotting
using the anti-prostasin antibody. The bands were quantitated with densitometry.
Values are expressed as fold increase over control. Data are expressed as mean + SD

(N=5). *P<0.01.
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NF-«B BT & % ENaC B0

Figure 23 £ U NF-xB OBBITHZEICL > T OXF T ORERMEII N, £
FUTHE > T ENaC EHZMH L TS IRV RE I Nz, £ 2 TR BIE M1
MIRZIZ 1uM @ CAPE 285U T, ENaC TEWZHIE L /2.

Figure 24 I Na BHROZE{LZRT, 1uM @ CAPE 1A K Na B ZMH L.
ENaC J&E 2% 50% W & 1T U /= (Vehicle: 7.8 + 0.4 pA, CAPE: 3.8 + 0.6 pA).
NEORRLD TORS > OFEEHIH & AT, NF-xB ORBTIHEE S ENaC
EMEEET S Z EDRERBE N,
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Figure 24
Effect of CAPE on sodium transport in M-1 cells
M-1 cells were deprived of serum for 24 hours and 1 pM of CAPE or vehicle was
applied to apical side. Twenty-four hours after treatment, I, was determined as the
ratio of Vi to Ri and was normalized by dividing I.4 by the surface area (1.13 cm) of

active membrane. Data are expressed as mean * SD (n = 12). *P < 0.005.
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M-1 MiREIZ BT 3 NO IZ &3 NF-xB OB THE

CAPE ® NO LRI#RICT DA ¥ > OFE Z T 5 T L2k o T ENaC &k
2T 5 2 EARBE N, TNETIT NO I NF-kB OBBITEHET S &
WS ZENFEINTNSA, BFICHBITS NO O NF-«B ODEBITICEX 5%
BIIOWTRRE TN TWEW, SEAZEIE M-1 #lZICBNTNOIKELS

NF-kB OBEBTIIOWTA L/ Ty T4 T BIUOGEMRBILEOFLEE
AWTkREZT> 7,

Fugire 25 IZ M-1 il D#%EH % NF-xB @ p65 DHFIEZEZRNTAI L/ Ty 5
A T UERRERT, 5000M O NO 2 M-1 MifldickE535 212k > T ¥
N NFxB (p65) DEMNEEIZHE > TWz (p<0.005n=5),

Figure 26 IZ M-1 M2 % etk b2 D F ik E AT NF«B (p65) DPIET
NF-xB 230 24 R %ZRT . Vehicle (M) T NF«B IIENIC HHFZEMNIC
BRFEH> Tz, LML NO ZEMT S Z &1L 5 T NF-kB OERNBIT A HH]
N, MREOREDNRES R> TWz (HR), ILRARITF4T7a> ho—
JVEUT CAPE 2&Hi9 % Z E1T k> TNF«B OFREzfT-> & (HfD). NO &
F#RIZ NF-xB OFNBITAAH I N, MREOREDNRS Ao TWez, Ih
5DREREL D M-1 #IfZIZHBWT NO 13 NF-xB DEEBITEMHIT 2 2 & RB X
Nz,

66



1.2
% 1.0
J 0
EJ:
2> 08}
s, 06]
88
oS 04}
5 c
85 !
éﬁ 0.2

vehicle NOC18

Naoki Wakida, et al., J Am Soc Nephrol. in submit
Figure 25
Effect of NO on nuclear translocation of NF- K B in M-1 cells using western blot
M-1 cells, which were serum-deprived for 24 hours, were treated with 500 /£ M of
NOC18. Twenty-four hours after treatment, nuclear proteins were extracted from M-1
cells and 10 pg of nuclear proteins were subjected to SDS-PAGE. The nuclear
translocation of NF- K B was determined by immunoblotting using rabbit polycdlonal
antibody against NF-xB p65. The bands were quantitated with densitometry. The
blot shown is representative of 5 separate experiments. Values are expressed as fold

increase over vehicle. Data are expressed as mean + SD (N =5). * P <0.005.
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Figure 26
The translocation of NF-kB to the nucleus using immunocytochemistry
M-1 cells were incubated with vehicle, 500 uM NOCI18, and 1 uM CAPE for 24 hours.
Twenty-four hours after treatment, M-1 cells were washed two times with phosphate
buffered saline (PBS), and fixed 4 % paraformaldehyde for 30 min at room temperature.
The nuclear translocation of NF-«xB in M-1 cells was determined by

immunocytochemistry using rabbit polyclonal antibody against NF-kB p65.
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M-1 #if2iz BT % NOC18 (NO) iIZ& 3 NF-xB OBBITHEDEHN

NF-«xB @M DHER T TH S inhibitor-kBa (IkBa) LR T B I &L LD
MiEERICEEDENTNDS, INETOMRIZELD I«Bot IKKBIZ L > TY
BTN, AEFTFL - TOTF TV LRI THBEINDEZ LD
NF-«B 317G LI N, BACBIT T EMNAENTNS, NO 12L& 5 NF-«B
DEBITOHEANZALELT2RBOBREEINTVS, 1 DHIE I«xBa® U >
Bicz@f L., TEFF ALK BHEEZMHET 5(37;38). 2 DEIES—=hO
VFA—IVEDNO RF—REICX>TNFxB 22 bOVETEHIEITLDT
NF-xB OEBITEHE T 5(36). NOCI18 1Z S— = h OV FF—)LED NO RF—
TiE7z<, NbNOata BONO RF—TH2DT., I«Ba®D U CEALIT DWW THE
2o Tz,

Figure 27 IZ M-1 ii2ICB W THIREH DOV Bk [«BaDEZ A L/ T 1Y
TATRE > THRHAET O LERERT. NOZARMT DI ERE>TY U
1L IBoaDENEEIIE > Tz, ZOMKRELD NO I 1-xBad U > AL 2 i
T5HZEICED T [kBaDihE, 7EZMG L NF«B OEBITZHET 26
HHIRREI NIz,
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Figure 27

Effect of NO on phosphorylation of I-kBa in M-1 cells

M-1 cells, which were serum-deprived for 24 hours, were treated with 500 uM of
NOC18. 10 pg of cytosolic fraction was subjected to SDS-PAGE. The
phosphorylation df I-kBa was determined by immunoblotting using the anti-p-I-kBa
antibody. The bands were quantitated with densitometry. The blot shown is
representative of 4 separate experiments. Values are expressed as fold increase over

control. Data are expressed as mean = SD (N =4). * P < 0.01.

70



V&%

Hughey 513 ENaC Qo®yH 712y bk Y >/ o577 —Yick->T7 ot
PITEINBIEIREo THERD ENaC E755 2 & EHE L 7= (39:40).
Kleyman 51E 70 AF 2 MENaCy 712w b OHIRENIIL—T D 186 ZHH D
T /BEYMHL, S5 furin AFEY T 12y FOMKENIILI—T D 143 BHO
TI/BEOWTHIEICES>T, 37/ BIOEREINEIEERY —
RAAS 20 HL., OBREZHEMIESEHELTNDH(12). TOXF T
[X ENaC DT 7 FNR—F— (FRHRT) THHDT, JOAF T ViENa/NT >~
APHRBOREFE, MEOHAMCBNWTEHERREZRZL TS, Akl
DAY & U7 Na OBRIN, MERBEO S FEBEZMEAT S0,
PN-1&70ORAF > EOMEIERIZE 5 ENaC OIEMERE & NO 12X % NaFilJR
ERIZBITETORAY > OBREBELY NO ITLDTORY 2 > OFEBHHNH A

HZ AN DN THEZT - 7=,

FE—EOMERIZEDFLZBIL oocyte IZBWT PN-1 NSO AF T Uitk
ENaC OEHE(LZMHI T2 2 2R L. ZOBRLD PNAIRTOZAFY > I
& % ENaC OEHAL 2T 5 Z iz k> THIEKICENaCTEE 2 HIH T2 2 &
WRBINTZ, THICM-1MICBVWTSiRNA ZHWTPN-1 &2/ v I 5T
T5HZEICE> TENaCEEN LR T EBRUE, TORRIE M-1 Mz
BWTPN-1 W ENaC DEERIXH T4 T L Fal—F—H2 T ENRBInk,

TGF-pl IXBIBOESRMEMIIZHB N T Na OERNZHH TS5 E0N45
NTNB(18-21)s LARTRAZ B 1E M-1 HIIZICHEWT TGF-P1 T O AT T 2 OF
BERA IES I EITE> T Na OFRNZMNET 5 EHELz2). M
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IZB T TGF-B1 13 ENaC o DRERZEZFAH I BB E VNI HEITH 5720, Bl (M-1
M) BiramihidfrbnTnianes). gEfRZSIE M-1 #ilgicsnT
TGF-pl 1Z PN-1 ORBE Z¥ME . ENaCa. B. y DREZWHTZ I &%RL
72o TGF-B1 IZ & % Na R INHIH D A I Z X LROTOR S > > OFRB O,
@PN-1 DFEHO. QEEE ENaC OREOMH O 3BEOMRBINE, 20 LS
WWHNM U723 D0DRIZE D TTGFPLITF M) U AOFHRINZ#H L TS aEE
PRI S N7z (figure 12)o

TIVRAT O VIIERNOERCERENT AZRST2EELRTIVES
TH5. 7V BZAF 1013 K-Ras(41;42). serum and glucocorticoid-inducible kinase
(sgk)(43;44). glucocorticoid-induced leucine zipper protein (Gilz)(45;46)IZ & - T B
ICBIT S Na RN ERET S Z EMNASNTN S, LLETFZ B OB T IV — 7
BYWVRATORTORAY S DORBRBEEMEES I EITL > TNaDHER
RS B EWE LE4). SEFRZBIE M-1 ISV TV RAFO i3
PN-1 ORHZHDSE, ENaC OREZEMEIESL I LERLE, TORF Y
CEHDELETIVRATOICES Na BRIEED A Z X LITOEE
ENaC OFHEOEM, @7 0AY > > OREBHEZOMMN, @PN-1 OREBREDHA
D3IBONRBEINSE (figure 15). VI RFATOEINETHLSN TN
K-Ras. sgk. Gilz &I3FIOMIL L3 DDRIZE DT Na ODERNEEEL T
2 nJREEARIE E Nz,

BE_EOWMIELD M-1HIf2IC NO 2 24 FFER S €5 Z &Ik > TENaC &
HEHHIT S LERUIE, £O ENaC EERIFIINO ICE BT OS> D=
fofkdb Lo bha TR AES TRy OREIHICELS ZEHRU
o IHITORY T OREMGNTIT 7 ZIV#T 7 5—EHEETH S 0DQ
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® GMP 7OV ER L TRILZRD RN /2DT, TORF T OFES
MENIT T 2B D T —E-cGMP R TIIR THORKICL > THHIENS
ZEMRBEINIZ.NO DT T 2T U 5 —F-cGMP RDIEH & LT NF-«B
DEBITEHETHERANASNT WS, NF«B OHEME THS CAPE 137
OZ% 3 OREP ENaC EHEABICAF L2 &L, NOIKKDTORSY
> ORBMHIE NF-xB OBBITHEEZN L TW S AREEIREI N, X5
IZ NF-kB @ p65 I 2Pk Z2FH LTI A/ T Oy T4 > T BIOGREHRS
LZEDFEIZED NO 2L 2 NFkB OEBITICDWTHRE 2T /MR, NO
X NF-xB OBBITZ2MHE L T, NO KL% NF«xB OEBTHERIINET
W2 BOPNHMESINTNVWS, 1 DHIZ I«Ba® U CEALZHWMHL, T EFTF 1L
WX BHEEEIHET 5(37;38) 2 DEIES—Z OV FF—ILED NO FF—ix
EIZE>T NFxB 2= b0Vt T25ZEICk> T NF«B OEBITEHET S
(36)e NOC18 1& S—= OV FF—)VEH®D NO FF—TIid7x <. NONOate D
NO RF—THBDT, I«Ba® U VEALIZDWTREZ1T> . NOW I«Ba®
1 ‘/Wtéﬁﬁb:ﬂlﬁ%ﬂ L7=®D T, NOIZX 5 NF-«B OEBITHEFL IxBa® Y >
BALHEIC L5 Z EWRE NI

SEOBFELDELNZHARE figure 28 IKE LD D NO T T ZINE U 5
—Vt-cGMP RZEFEHMEIEZ ZLICL>TTORY L D ORBRAZHNHTLOT
1372 <. xBa® U VEALEWHIT 5. «Bad ) VBRI END I EITX
D, AEFF2 - TOFT7YV—LRICELD TIBaIMESINIZND T, NF«B
OEBITNMH I NS, NF«B OBBITMIHEINS ZLick>TTRASY
CORBENHIND, TOXY T ORENHHEINS Z EIZK > TENaC
2+ EELTERNO T Na OBFRNAHH NS,
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The mechanism of NO-mediated suppression of prostasin expression and inhibition

of Na reabsorption
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Li 537N RFATO2P [«BaDHERZRESE S I £IZX > T NF«B D%
BITEEETHIEHRELTNDEAT). TSIZTIVEATFOIE NO OEE %M
T5HEH HD(34;48). NF-xB 3T ORY L OREEREFTHI LD, U
BB MBE LTIV RAT 0 L2 70Xy 2 ORBEOTLEIX NF-«B
ENUTWSHREMARE IND, DED T IV RAT O NF«B OEBITE
{EEFEM & NO 1T & 5 NF-«B OBITHEEMAOHIKIcX> T o2y >0
REETUET SEREMEINREINDS, —AE N TORY S VBRERE YT A
BT lipopolysaccharide (LPS)IZ &L o THE I NS INOS DREEVHIHI I NS &
WHRENRH 5(49). NO EXTORY L OREEMHET L &ICLD. NO &
TORE D OMITIER DT 4 T 74— RNy I BEET DR S 5.

BBIE M-1 HIIBICBWT TGl M OAFY L ORBEEEZHDIE, PNa
DBV AHEWEMI VDI EEREL TNWDH(22). LEMESD > /NERITBNT
TGF-B1 i NF-xB /cRel D&% 1«B 25t L THE T 28EN H 5(50;51). £z
7= BI1X TGF-B1 1 I-«B DREEHEPLT I E LD cRel IEHZMHIT S EHEL
TW5, TGF-Pl 1T I«B OFREZWEPLT T &I2L D NFxB OEBITEZHEL T
TORXY T OREZH L TS REEIVRE I Nz,

PN-1 13 ENaC DR AT 4 T L Fal—F—THD I ENHALMLERD, JO
2% EPN-1 EOHEBEERICEL D ENaCTERE DR E WO F- R EFZ2H 5
MUz, TBITORY Y ORFIGEERFTH 2 NF«B Lo THIH N
TWABZEBHENERD T, TORT IV EHLE bf:%éﬁk%ﬂi%@ Na FiK
PIZBNWTH/2IZ PN-1 % NF«xB ORTFPHA S L7 o7z, Na RERE-CE L
JEDHEEDOHFEICBVWTPN-1®NFkBIRI 7O RXT L VEHNDFH L WY —F
FNELTHEHINSZENEZOENS,
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INFETRY >TOFTY —FiZkD ENaC OFEHEIC DN TIREEINTY
s, kU >Tury—¥ (Furyi ) kv rsSurry—tE1eES
— (PN-1) EDOMHEEMIZE > T ENaC ERZHRETHIEEZHSNICLED
BADTTH D, £z, NOIKELD NaFIRIZBNTTORSY > > ORBEMHIC
& % ENaC OEEHHE OB GNH S NTR o /2. NOR KD TORY ¥ U FHEH
IR D T T NS U 5 —F-cGMP 23T, NF-xB 249 IEEICDT S
LWAHZ AL TH o AREICL> TTORAY > > 2dul & Uiz NaBRIX.
MERGONFEEVBEIHINDDH S, LML, TORF T DML
bs 7077 —EHRAT—RIZBWT, TOEDOTORY 2 2 (pro )% TE R
DT ORAEY T (mature B)ICEMI T2 70 2T L PA LIZDWTIER
BHTHD, 20T T YA LERETDHIEICELD. ZOTOR
I EPLELETOT Y —EHRAT— RPBRINNITACEHEEDL D
7077 —EEEHBIC L DBEEREREOENNHALS N LD, FRERE
FILEHBEZRORRBICAZRERE O THEEND S, TOXFIT D
TOF7—EHART—RERHLENIIL TV DRSBTSy oot
SIOTI A LEFRET DMERDDEEZLND,
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