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7025 Y VIIWHEORPIIELET R ) 70T 7 —ETHH . T VAYAAT
JVEIBHIEIZ BT LM F MU D LF v RV ( epithelial sodium channel ; ENaC ) &
HFEBRXEZEF MUY LERMBEMNT S, F M) LAFRNCEET2HRFICLD
TORY T o OREBDBAHINZ L 6IE. TO0RY S IERBEDFT P LNZT D
FFHICBWCEEREMNERE[RODLEZAD LY TE D, ZFIT. EIRMEIC
ERILF P ) O AEKRBEMNE R 2ER 2R >EERTIVELD—DTHEITIEF
A7F0 2 OD7ORY Y OFBIREANCBIT 251200 T. BEHR. 2y . B RS
BWTHE ET o7,

T RAEEESBAN ( M-lcells ) IZ. 1uMOF7NVRIFO 253370
& 2 mRNA I 2 4 BRI 19102 512, F/-&\EATIE 3.5206 fFMLE. £
FmM-leellsiCBWC, PIVRRFO G702 ORBEMNEEZZ LT, Na
uptake ZIMNEI VBT WS MIZH 57/, Sprague-Dawley 2w NI, B TFHOHAA
BBIERZICEOTZVERTFO Y (100 g /100g1KE - H ) Z2fiktikS5 35 L.
BERETHADKRPZOZR S > JHftEIE. 2 bo—)bZ v MR L 4332058
Bofm. IHIT. B MIBITAMEIE LT, BRMETIVEZAFTOVE ( PA) BEOD
Rhzoz sy okt RERGILE. MEZPVEFXFO M EDBIEHETHIELDS
PA BHEDRBP 7O S S Ut EIIRNLTE Y. RIBKREZBHT 2L THD L
2o X, FHBICBNTTORY O P EDSED T AREIC-B LT BPhNa
SKEEMmL =, fhofRBIC K D [EEOFiliRB 22T - BHIIBOYUL. Filia
o7z y Y VPRt EOERIZFED S hiabh o7,

TOREY T M ENaC BEYHLT 2 WO b OLIHIO®E L SHIOERERL D,
T7ORIT A TNERTO KD RBBHEZRZIT. 70X HF PYT LN
SR EAZEEREMNEMER DI LBPHLRICR o2,
INFETICPZNREZRT O IZK B ENaC OFEHELOBEFE & LT, K-Ras ® sgk 2 L
7= early effect & ENaC O FEBIH S DM T 5 late effect BHI SN TWB, ZhiZmi
SHEOERRICEHDI PNV RZTO U HTOREY S OFRBIEMZ N L ENaC % iFMALT
BENWIHERFRE) OGEFYISIZRD, BIEREOH - aEe LCGERS
N3, 5T, 7OXF Y ORBEMPTORY S I K D ENaC DiEHEHEET %
LOMEICT B LT, EIMEDOH UBREIBHISE I N D HEMYH 5.
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HEPES
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NMDG
PCR
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RACE
RT
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disseminated intravascular coagulation
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2-|4-(2-Hydroxyethyl)-1-piperazinyi Jcthancsulfonic acid
nafamostat mesilate
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polymerase chain reaction
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rapid amplification ol cDNA ends
reverse transcription
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trichloroacetic acid



NALEA B HEANED)

FTIVERFO AL KEOF YD LN 2 2 MifSNEE, T AT 2 Rk
WEZO—DTHD (13 ). ENaC E7 )N R 270 DOIEHKENZFD—DTH %,
TN K270 AXFEIRME . K. Shailiie & ERIZHBW T ENaC ZiFMEL S
ZIEMBHONTHS (4)(5)e FPHEZXFOUICLSB ENaC OIEMEALIZDONT
. ABAIRICEBWTHAI RSN ITOhTERE (6 ). A6ATIE. PV ERF
O DERIE 3 DOERMHIATIENS, TRDBE. 1) 4 53FED laten period 5 2)
FeWTF MUY LR AN L. wansepithelial electrical resistance D5 F 3% carly phase
MIWGTEH D, 3) 1 2WH1H 5 1 4 BfRiEE< late responce TiXF bV o A%
I 5ITMINT B DS ransepithelial electrical resistance X, {FL A EEL L&V early
response & late response (& actinomycin D IZK DHESI N B2 &5 EEEZMN L-EH
THBEEEIOGNTWS (7)o /= May 6, PIVERFOUEE5#6 04T,
ENaCa¥ 7=y FOABEEIITET 2 2R L, carly phase iICBEWTHEIR
LARNVTOENPREI 2THBHELTHS (6 ) I HIT Weisz ik, A6HIRICT
WEZRF0O & RIENEMI® 2L ENaCAY 72 = w P AHIJMICHI%ES . Y
TLBHRMSRIMTE RS, PV RKRTFO UL ENaC &Y 722w b ORI L
trafficking % wrnover IC45. 9% Z & CiEMEERET L T B nlfEtEE R L (8 )

19974 Valla 5IZA6HMIEE Y XCAP- 1 &S &Y o 7oF7—EER70—="
U775V AHFT)NVIREHIIIZ ENaC & BB X H % & amiloride-sensitive sodium
current ( Iy,) M2~ 3F5MINT 2T & ##HE L. ENaC OFH LWLtk & LTt
Hah/z (9) (10), Chabibid. FPUT 2 (2ug/m ) P 7V HAYAH
TOVEHRHIRIC BB S B /- ENaCiEME b T2 2 ME LA ( 11 )o LA LEHS,
IhETCRY L 70F7—HIC LD ENaC OFHALOFA 2B S Al hTn
72\, Vuagniaux 5|3 mouse cortical collecting duct ( CCD ) X hH mCAP-1 cDNA % 2
—Z 7L, 7S eE—THBL L (12 ).  F/=. mCAP-1/prostasin
. P7 VAV AHZNVERRHAIFIC BN T ENaC ZiFH LT 5 L 2R L,
MibidZy VLD Iy b 7025 cDNAZIO—Z VL, BHEAGEICR
BHBLTWEZE . 77 VAYXHT)VIFHNEDO ENaC L DIRFBBORT [y, »2~3
Bl s sz ezWshizLi (13 ),
Zhonl ehofhlzbid. 7028 2 U HABIEICE VT ENaC 2163 52 & ¢
MO LIS ZOMTII BN TEERERNEREZH>OOTIEIRVWIEE L, L
DPLREMBSEIhETII, 70XY 2 oD mRNA B TEHEHE L ~)L O 5 BHREDEME
DR DWTDHIGIT P o2 FI T BIICBWLTH M) Y ATTRI 2§
ZFEEBENELD—DCHHPNERRFTO L OTORY S ORBUNEIZEIT B
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1. vOR70R52S Y cDNADZO—=_7

Zyh70RF 2 DNA DV O—ZTEWKICE hTOR5 L D7 3 ) RS
%2%(Z L= degenerate PCR ( polymerase chain reaction ) &AW ( 13 )( 14 ) b
F7ORE L EXCAP-l BLUTLDE ) 70 FP—EIlBWTURFIhTNWE7
I BRI LT TS v —%RE&FL7=. scnseprimer {E7” 2 / BEECS) LSAAHCFPS
IZxf LT 5” -CTIACIGCIGCICAYTGYTTYCC-3” . antisense primer (&7 I / FEEL5
WGDACGAR {2 LT 5" -GGIGCICCRCAYTCRTCICCCC-3” ( I: Inosine, Y :C or
T,R:A or G) &L/, VUEEDT 2% H» S TRIzol (GIBCO-BRL, Rockville, MD,
USA )Z W T total RNA ZHlH L. 500ng @ total RNA 55 oligo(dT) primer T
first-strand cDNA ZE L. TOREI N cDNAD /10 7%ZT 7L —HMIPCR %
T27e PCRDFEMIE.94°C for 3min; 28 cycles of 94°C for 45 see, 60°C for 45 sce. 72°C
for 45 sec; and 72°C for 10 min & L 7=,  PCR product (& 0.8%7 0 — AT ) THEE L.
pGEM-T Easy vector ( Promega, Madison, WI, USA ) Ic¥ 70— L/, ZD%
automatic sequencer ( ABI model 310; Applied Biosystems Inc., Foster City, CA. USA )& Al
7= dideoxy chain termination method ( using fluorescent dye-labeled terminator ) T3 3#Ed5)
ZRELE, 512, 57 and 37 - rapid amplification of ¢cDNA ends ( RACE ) system
( GIBCO-BRL. Rockville, MD, USA)IC & h. Y2702 DNALEDI O—=
YT ®iTole 57 -RACE Tld., £9 ¥ X w1al RNA & SA-m1 (57

-CCCAACTCACAATGCCTGCCAA-3" T L. £ hIZ terminal deoxynucleotidyl
transferase € 37 9 {Z oligo(dC) anchor BEHZ AL KT 2 DO nested antisense primers
[ SA-m2 ( 57 -ACCCTGGCAGGCATCCTTGC-3 ’ > SA-m3 ( 57

-CGGCTGATGAGTGGTACCTC-3 )] & abridged anchor primer ( 5’7
-GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3” ) B X UF abridged universal
amplification primer ( AUAP : 57 -GGCCACGCGTCGACTAGTAC-3" ) THk

L7 37 -RACE TI&X. ¥7 X ttal RNA % oligo(dT) containing adapter primer
(5” "-GGCCACGCGTCGACTAGTACTTTTTTTTTTTTTTTTTT-3" ) CHlEE L/=1%, 2
D@ sense primer [ 3S-ml ( 57 -GAGGTACCACTCATCAGCCG-3” ), 3S-m2 ( 5~
-GGCCCACTCTCTTGTCCCAT -3” ) |& AUAP primer C nested PCR 2172/, 5" -5
L T3” -RACE O PCR product [&Z 2 pGEM cast T vector IZH 72 0— 2 L, gk
RS ZYUE L=,

2. Hifurs%



M-1 cells ( SV40-transformed mouse cortical collecting duct cell line ) (&, ATCC ( Rockville,
MD. USA)L DA L/=o  MlllEIE. 5% FBS & 100nM dexamethasone ( Dex )& ML 7=
Delbecco’s modified Eagle medium / Ham’s F-12 ( 1:1 ) ( GIBCO-BRL. Rockville, MD. USA))
ZRAWV. 37°C. 5% CO.Db L THFE L. HFERIZ. AEH»IL 7NV M-
RIS L Dex %4 SRRV THRZE L EH L RICITTo . & 525200
passage O ZE HW /=,

3. /=¥ 7ow b

FBERIZBWT, 10cm dish 12K L /= M-1 cells 726 RNeasy kit ( QIAGEN. Hilden,
Germany )& W T total RNA 2L . ZhEHh 20ug O total RNA %
agarose-formaldchyde gels T vk #ih - 430 U /=% . 20 X SSC T nylon membranes
( GenescreenPlus ; New England Nuclear, Boston, MA. USA) b5 27 7—L. 80°C
25 CHEE L/~  random labering kit ( Promega, Madison, WI, USA)T, ¥ X 702X
%> cDNAERET Y b G-actin & [a-P]dCTP )V L. 7O0—T7 & Li. 42°C,
ARFRAD TLNA TVF AL AL 3> [5 XSSC.5X Denhardt’s solution, 50% formamide,
1% sodium dodecy! sulfate ( SDS ). 100mg/mi denatured salmon sperm DNA | O, 70O
—7ZBMU. 42°C 16 KNS TVEFL XZ ¥ ZTOH ATL % 2X
SSC. 0.05% SDS Tim T 3 [u] wash L. DWT 0.1 XSSC, 0.5% SDS. 60°CT 20 53R
wash L= & . 7 4 W LIZRREZIE -,

4. EHAOAIH & TCA precipitation

BERRMT T M-1cells #H% UL &, B (10ml / 10cm dish ) ZFULL. 1200
X g DIEILT cell debris ZFRU 2o FE# PO A FU richloroacetic acid ( TCA ) ( tinal
concentration : 15% ) T precipitate U7z, 12000 X g Tl L. ice-cold 80% acetone T 3
[Al wash L. 1 XTCA buffer ( 200mM unbuffered Tris, 1% SDS, 10% Glycerol, 1% G
-mercaptocthanol ) IZWME L. 100°C S rRioMMEMA. Yo7V & Uize  M-1cells
OB EARESWMOMBRIUTOLI KT/, M-l cells #
phosphate-butfered saline ( PBS )C 2 [n[¥f L /=8 & | lysis butfer (25mM Tris-HCl  pH 7.5,
4 g/ ml aprotinin, 4 ¢g / ml  leupeptin, ImM phenylmethylsultany! fluoride ( PMSF ). 4 g
/ ml pepstatin A)  ZJIZ. glass Dounce homogenizer T L7z £ homogenate %
800X g DL TCHERW=HE. 5T 12000X g Tl L, AN 6 & il 2
& 5B U 7= MRS il RIPA buffer ( 50mM Tris-HCI pH 7.5. 150mM NaCl, 0.1%
SDS. 0.5% deoxycholate, 1%( W/V ) Triton-X 100, 2mM EDTA. 4 g / ml aprotinin, 4 £g / ml



leupeptin, ImM PMSF, and 4 £g / ml pepstatin A) ISR L7zo ThHETRT #CFT
727,
5.4L2709574 7

HEHHBY Y 7L, 12% SDS-polyacrylamide gel TH# L= b OV O—XT7 4 )V 5 —
bS5 RA77—UL7Fe  Sgd nonfatdry milk ©4°C 1670w ¥ UK,
Tris-bullered saline with 0.05% Tween-20 ( TBS-T g ¢ . R) 20 —F 7o x4 &
ik (15 ) EEWMTIRENA 7)) 5L &8 ST, Z Rk ( goat
anti-rabbit 1gG-conjugated with horscradish peroxidase,  1:10,000 #H] ) & HiAT 1 K
MG XE. Z0D#. Chemiluminescence substrate ( ECL; Amersham Pharmacia Biotech,
Buckinghamshire, England ) CRR X ¥ x-ray tilm [Z&EI ¥ /= /S Fid. T A b
\) — ( Densitograph 4.0; ATTo, Tokyo, Japan ) THEHT L 7=,

6 . * Na uptake studics

M-1 cells 12 31F B ENaC DiEHEIZ . amiloride-sensitive **Na uptake DFIEIZ L 7= (16 )o
FTFMERT. “Na OHIKEAA~D uptake H* 1 5 B ENIBRITIINT 5 Z L 2R
Lize ZFNZFhOERENTT 6-well platc (25 UM%, 2[0] wash U7zi&.
Na-free solution [ 137mM N-methylglucamine (NMDG ). 5.4mM KCl, 1.2mM MgSO,, 2.8mM
CaCl,, 15mM HEPES, pH 7.4 | ©1 543 37°CTA »Fa~x—FL/. HWVT,
uptake solution [ 14mM NaCl, 35mM KCI, 96mM NMDG 20mM HEPES, 1mM ouabain, 1.5
LLCi/ml of ®NaCl ( speciic activity: 748 £ Ci/mg Na; New England Nuclear ), pH7.4 | ¢ 54
4 o Fa2X—bFLE. uptakesolutioni 7 IO Z4 F ImM<HH -2 L>Tiro7=s
1ml / well DIKE L 7= wash solution ( 120mM NMDG, 20mM HEPES, pH7.4 )C 4 [0] wash L.
0.5% Triton X-100 THIRERBLL., Ao FL—23a > h DI F—T wacer
activity ZJE L7z &Y 2 TNV DHH#EE % BCAKIt ( Pierce Chemical Co., Rockford,
IL, USA)THIEL/7=e ENaCOFNEE7T IDZ 4 K<Hb - R L>ZFHhZNIOD uptake
DENPSRD. HRT EAFPETHIEL. ¥ bo—-LoNs—tr 57— &
L7

7 . Aldosterone infusion studics

Spraguc-Dawley ( SD ) rat ( 160~170 g ) (L. Charles River Laboratorics ( Wilmington, MA,
USA)L DIlFAL7.  Penobarbital sodium ( Nembutal; Abbot, North Chicago. IL, USA )T
v bEKBRL., BN TICEELTR 7 ( model 2001; ALZA Corp.. Palo Alto, CA.
USA)zfiEL7zs 7NV KXF D> (d-aldosterone: Sigma, St. Lous, M1, USA ) OS5

10



WIT 100ug 7 100g (KA« [l& L. Y bO—NTw ML, B ( DMSO & 4%
Mk ) AboBFEER 7B L. & ( Labo MR stock; Nihon-nohsan,
Yokohama, Japan ) D% F v 7 L. TRTOF v b D 1.0mEq/ 100g {Kdi « HLL LD
FRUDLABBRL TSI RERLE. KRB/ —IERAWVT. 24 BIERZIT
ofzo BRI, 4°CIZfo7=e MU LAERIX, ERET-20CTHRELE. KD
PLT7FZ U EBENEL. 2L 7F = 80ug MY RiDEK % TCA precipitation L, A
L7054 L TICE ORI TORY S LN IOERET o 120 BEER L 7O
AAE 8 HNZERIMZ T, IMFE 7V K270 EE gAYV o L, i E LR
BEEZWELE. IWERIIBOTUL. BAKZFHYERICET IR ( BBAKE
TERIGE ST ). B X UEAKEHMABGHARIR L ¥ —ICBd 4 5 Bl %
5F L7z

8. BFRMZN RRATO IEEEDK P 7O S D iR

ZAOBE ( ZMEZAL BYE—A ) I8 ZEROFN & +21iT0. MEKRET—4
ERY Y TIWVORINE ERTCOMAIHT 2 BN TH.  BFIX T THIERIE S H i
EZITEBLE, WAETHEREZITV. BB 2L 7F =2 750ug HYRDIRE TCA
precipitation L. 4 L/ 7057 4 Y7 TT70XY L ORI R ZRET LTz,

VIEERAS R
1. full-length mouse prostasin -DNA D7 O—=

M-l cells T/ —H 70y MEICKD 70X 9 S mRNA DB ERE T 2/-0ICF
T IO XEIE D RT-PCR L S” -BLU3” -RACEZHINWT YO R 7D RS cDNA
PROIVOD—=2 T %75/, 70 X% 2 2 eDNAIK, 1020 Hi3E X H & 72 5 coding region
& 212 A D 57 -non coding region. 3 KT 609 MEEXD 37 -non coding region & 55
4%. 3397I/BEI—FLTHBD, TWTIF297 I/ ED» LD D 7 FIVELS.
15 72X /fH 572 5 light chain & 295 7 X J B H* & 7 % heavy chain ( Ile-Thr-Gly-Gly
LIE ) »EENh T3 (K1 )o  Asn'(Asn-Ala-Scr )A%, N-linked glycosylation site
EEZbhd, V70575 7—FIZBOTILLBEHFEEINTWS catalytic triad 1.
His*, Asp'™. Ser™ ICRE& N/, Vuagniaux 5iZ. mCAP-1, xCAP-1 £ & b 70 2
FLREH=THBELTWS (12), HFhihbsro—=rF LYY 270
R8BS L mCAP-1 &7 X gL NV TlH—TdH o I=,
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‘X 100ug / 100g KE - HE Lz, T2 bO—)L3w M. ¥4 ( DMSO &4
MEEK ) ADORBER 7E2/MiE L. A ( Labo MR stock: Nihon-nohsan,
Yokohama. Japan ) DEEF v P L, §RTDZ v bH 1.0mEq/ 100g (K - HLL LD
FEUDLEMPLTWAZ L EMELE. R#Tr—CF2HWT, 24 BRIERET
o/t &RMUE. 4°CICRoze PR LUARIK. ERFTC—20CTRTFLE.  Rip
DUVLPFUBEERZEL., JL7F = 80ug MY DR % TCA precipitation L. A
L2707 4 ICEORDYTORY S R ROE N EIT 072 BBIET Y ToH e
AFHE 8 ITENIE-MZITO, MG 7V F X7 0 . s ) o AL, e &R
BEZIELUZ. SWERICBWLUL. SBAKEHYRERICET 28U ( #EA K
HMERIEE 2 BT ). BRURAKEHVERMEN AL ¥ —ICBiT 2 R %2 &
SFLTz

8. FHREM7IN KZXFo IEEHOK T 7o & L Lk ko ikEt

ZAOEE ( &AL BH—A ) 120 XEROFWE 21TV MikRET—5
ERY T NVORNEERTOWNGFAIZEMTHE, EBHEITXTCHIBIIEEHA
ZRIFTEH L. W THEREZITO. RPh 2L 7F =2 750ug MY HORE % TCA
precipitation Uy A 5/ 70F 4 LT TT7RRY Y OB REZRN L .

VIEER KSR
1. ftull-length mouse prostasin cDNA D2 O —=> %

M-1cells T/—H¥>2 70w MEICEDT7OZXH > mRNADRKEERH T 2-012F
TV REMEL D RT-PCRES” -BXU3” -RACERWTY X 70X % > 2 cDNA
EROIU—Z T RTo2. 70 R H S L cDNAIL, 1020 3x) H» & %2 B coding region
& 212 BN D 57 -non coding region, B L T 609 KiHkXD 37 -non coding region & H 5
RBHo 3B9FTI/EEEI-FLTEDL. ChISIE 297 I/ BIPSRB LT FIVEDS
15 7 X /D 57 % light chain & 295 7 X /7 f#H 5 78 5 heavy chain ( lle-Thr-Gly-Gly
LR ) AEENTHS (K1 )e  Asn' (Asn-Ala-Ser )D5, N-linked glycosylation site
EEZbh3, V7075 7—FIZBOULLBREIN TV S catalytic triad 1.
His*, Asp™. Ser™ ICEE& N/=o  Vuagniaux 5i%. mCAP-1. xCAP-1 £t b 700 X
G UEE—THBELTHS (12), SlibAIo—= VLo 27D
A8 L AE mCAP-1 &7 IV BL RNV TH—TH o/

11



m-prostasin 1
rat prostasin
h-prostasin
Xenopus (apl

. & .9 H
m-trypsin : asm%wi’gwm%n

m-prostasin 51
rat prostasin
h-prostasin
Xenopus Capl
m-trypsin

m-prostasin
rat prostasin
h-prostasin

Xenopus Capl . (o LELEV h LSk & é;
m-trypsin . BerntvvLEGREQFVDSIKT TREPKINSWTL DN

m-prostasin  151: &
rat prostasin
h-prostasin
Xenopus Capl
m-trypsin

m-prostasin  201:
rat prostasin
h-prostasin
Xenopus Capl
m-trypsin

m-prostasin  251: ”EE:
rat prostasin
h-prostasin
Xenopus Capl
m-trypsin

m-prostasin  301: 8
rat prostaosin
h-prostasin
Xenopus (apl
m-trypsin

R
YYURATORY DT I JEERS
ot > 7o05F7—FEDT7 I JBRIIORSEERL-. I3, BEHEPLEERT

L7 /)BETHS, YOATORS //FDNAUJE?’J;%E 5lZ. Genebank/EMBL/DDBJ
Data Bank (accession number AB038244 )|z & &,

12



2. M-leel lIZBIFA37NKZATFOLICEZTORY S OFRBHIE

CNETICAEBET 7 VAV AAD)EREMEICBEWT TR XS 2 h ENaC %3
Mt azeZRMELTWVWS (13 )o May 5iF. A6 filICBWZ IV RRFOUH
ENaC ZiEtE{bd 5 & 4hic, RV ~WVICER L Fy RNV ERORBRZENS 52 &
ERELTNSE (6) ZHhHOHIRED, PIVERFOUATOREY S > OREH
MICBES T30 ClEhWhEEZIONE. 7ORY PV E ENaClE, HICHBEELE
(ccp ) E@BLTWACEE (12)(13) (18 ). PIWEARFOUHF MUY
LEEICBEE T2 ehmREaNTNVWAS(19) CeHhPEM-1cellsZAWVWSZ 2IC LTz,

i ) mRNA FEHOWET
FIWERZATFOVHEMEBEO 7025 Y mRNAFBRBOFFNELZH 2SR LE. 7
024 > mRNA OEFERBRIIEERNZ WD, ZIVE270 2 RN»5 6 B
I LEGe, 24 RSB KRICR > 7= ( 1.920.2 £5 ),

0 6 12 24 48 (h)

L

P-ACtIN =t e s son . v

254 o |
prostasin/p-actin 2- =l T
; T
ratio .
1 -
[
n=4 * p<0.02

2 M-lcellslCBIFTA70A% 2 mRNA #H

i « BRETFFTAPYRLTY SIFEERELEE. 1uM O7NVERTOCEMA, #
D0, 6,12, 24, 48 FFIAEIC total RNA ZHIE Lz FENFHL—2 1280V T 2 0 ug @ total RNA
BHU7INELE, ZBRY L UmMRNA ORBREE, A7 0F  ORBEBCMELE. 7
WEZRFO UMD 6 1ML D 7024 o mRNAIZEN L. 2 4 IFB#@gIcEKICR->7=(1.9
+02{%)s  values are mean+SEM ( n=4 )
MEEDZIVERFOUIE. M- cell iCBWTZ7O0ZF 32 mRNA CEHBEOBREZEME &
2T ENHS IR,



i ) REFEBOKRE

WIZM-1 cells ICBNWTTORY S VIBADOHMERIT Lz, Fhk 7 /EBESD
5FINZ RIS, S, 705 Y i glycosylphosphatidylinositol ( GPI )-anchored
protein ¥EZX 5N T 5%, GPl-anchored protein D HIZ{Z, HEE LICFBI U=,
SHPOBFEICLDIELEPSHEMTEIDONH S, LoT. 7ORFY Y o HIFHRMLH
HUZFEAET 2RSS S D MG L 7= KI3alomd kDo, Akl LichnT
reducing condition C 40kDa D)3 FMHE hiz, —HAINIES X RGBS 10 T
BRETERIP o/ IO 40kDa D/ KR Y 20— F)VIKERIFIC S g i (i A
L7 0RY Y EBRARTF FICKBRIBERTseaicimikLz (KM3a F ). &K
S2TCID 40kDa DN FAETORY LV EHEER. Al - ABESEZZEH
ZhoEATA8 O ugicBnwiyriiceadroz, LIL. ZOIEHP570R
B UMBPWREALTAHILIETERN, TOXY T UiE C I EGERN & %
ZONBBAMEBEEZELTHE 25 THD. Yu 5. b MERPSHRLE7D
AP AT CRBBRAMLTNB I LEHRELTWS (15). b 7DX
&S AN ER L LTEBRI N SOy U X S L d b s gE s
5&EZT-.

JIZ, B LGEPOTORS Y VHEAOFEBIERET Lz, K3b ICRLIEL DI,
FIVEZATOEHMD 2 4R HEE 4 SRIRICBWT. 70RF 2 UV HADRBIZ D
vhro—picLTcEhZEN 35306 % 3303 {EMMLE. =, JOEHNZIE
FPIVEZRTO #EEO~1 0 MIZEWT. Mgk MBAEDHENE (X3¢ ),

PNV ERTOCEMETS AR AIESEC 70Xy S CEERRINTERh o7,
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66=

46—
prostasin=—= s

b.

24h 48h
cont. aldo. cont. aldo.

prostasin=—a e —

cont. 108 107 106
Prostasin=— .« s o -

1 q

Fold increase
)

-
- |
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K3 M-l cells DBIFZ70R
5y BREDRER

a) i

fiap - e Eo&ER ZFhZF
N 40ug, 7= 10cm dish OH5#E
Woo10ml A 5 3ml %
TCA-precipitation L T, SDS-PAGE
ICHEL, Hi7arsy vy -Rys
O —F ik E HOLWTRE LE,
HifakE & LI CBWTO&A, 40
kDa @)\ FhktiEh, T o)y
¥ FIXIRIGRER TRk L=

b) 7 FZF0 > DER
1uM ZIVERTFO EEFT
24BLU4 8IKFEIA > Fa~x
— bL. BERMWLHFZ
TCA-precipitation LTH > 7))L &
UTC. A4 L7054 27 cEt
L7ze 1uMO7IVEAF1T
LY 7o28 o EAOFHER
iZ. #hZ2holEERRTa s b
O —)V (vehicle) &L 3.5+0.6
&, 33X0.6FiWNL =,
aldo: Z)VF X702 cont:
v ho—J)v  values are meant
SEM ( n=5 )

c) 7V EZF0OL OEEkEY
;E

0,10% 107, 10°M @O 7 )V K 2710
T M-1 cells % 2 4 RS/
YF¥Far—pL, L#Eho7oR
YT EAORBREBR L.
FIEZRFOLODTARY S
BEMIER I RIKENTH -
7= o wvalues are mean + SEM
( n=5 )



3. M-lcdl IZBIFB 70 L 12 LD “Na uptake DEAL

KIZPNWERFO AL D 7ORE S L OBMHRINNT B T & T, ENaC AEBKITHHHE
XN BMIC DWW T. amiloride-sensitive = Na uptake ZHE UG Lo M-1 cells %
1luM PIVRRFO <Hb -aL>E, 28ugm 770F=_0<HH - BRL>D
HABHET2 4RIEHR L%, P Nauptake ZME L= F7OF D ICs I,
117 ng / ml TH3, FIWERTOLEHRMUARWKETIE. 770F =L
amiloride-sensitive % Na uptake i, 25+9% #/b L7=( K 4a). Nakhoul Bid. M-1 cells
CBWT770F 2 ICE D LIZ 49319% DT EHEL TS (19)e PIEFR
F0 . PNa uplake % 189+25% RNEE. TOLEDP7OF =L B uptake
OB, PIVERT O EMZLOLED 25>/ ThHEDHERIIRDLS
ICEZBND. DFEDM-1cellsiZiZ 7V KR T 0O IEFMEFIC $ aprotinin-sensitive Na
uptake 2B b . T basal IFEBIL TWB 7D H 2 I KB ENaC OFME b i &
ZZ26NM3, ZIVERTOL LD 7OZXY S L OFRBHMIEM L aprotinin-sensitive Na
uptake DIFMIE LTEHX 5Nz,

LHULRHSE, PIVERFO UL ENaC QRO RBZ2FET 5728, 7052 DI
BUBM A ENaC OWFHEILICBIG LRWAITEMED S 5. Tbb, 70252 D
BlmihWiZ 72 < TH. ENaC OBOBMBH I, iSHEbIh D ENaC OEiIHmML
aprotinin-sensitive Na uptake B3N 25 2Ly £EX 6%, KL>TChenbHEb, 70
25 BEEFRBE Y 293 HEK col DNIEEIPS T 7O0F = A5 LEMNTH
WL)arvero 7oy ooft5E2F (20 ). M4b ICRLEERET-
7o TN EZRFO D2 4K pretvrcatmemi<dH H - B L>DM-1cellsic, VarE
T hTORP L EMA B E Nauplake B SITHML. DFbh, PIVFZXFO
YO pretreatment<H D - R LS>WTHOFRLETIZTBNWTY., 7D I B ENaC
DIFEHE LI EIh TnRNW I LRI,
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X 2507
2
:“.:-. I % 11 = |
S 2004
8§ ~
0O
2 .E
'u—) o] 150_ T
c O
Q %= .
3% | =
T 2 100
L
o T
£ o
control apro. aldo. algo.
n=6 ¥ p<0.05 apro.
= i f = 12—
£ 300- [
©
Z
¥ -
o 9
2 € 200
83 " T
$ o . 2
b ° =
T —
_5_ 100~
E
<
aldo. - - + +
prostasin - + - +

n=7  XPp<0.05
(X1 4
M-1 cells IZ B+ % “Nauptake DM

a) PV ERZAFOUIZL B “Nauptake &7 70 F > DB
M-l cellsZ IUM PV R0 <HD - BL>, 8ugml 770F =0 <HbH - 2L>T2
BB A > F a2 x—> 3> L%, amiloride-sensitive “Na uptake ZHIEZ Lo 7Z7OF L0 &
D “Na uptake IZHD T 20, ZOHEDEZITZNVEKRFOLRLIZESZIV X702 3H DO
BLEF2EREDP S

Aldo: PV EZXFDO L apro: 770F = valuesare meantSIEM  (n=6)
b) VarE+r b7oRS > L DEH
M-Teells 21 uMPIVERTO<HD - RL>T2 4B« > Fax—bLERIC, 2ugml
DVAVEFLPTORY LU EMZ. “Nauptake ZHEL e 7NV EZRFOU<RL-HD
SUTFHICHBNTY. UL EFL FTORY LU EMZ LT, “Nauptake (FZHZH 1.35
L 1.56 EIZHIML =0 Valuesare mean£SEM  ( n=7 )



4. PIVRATO O70RY L U OFBIEIMERICNT327I054 FOEH

PIWEATOAICEKZFT MDA NS Y AR—bOEEEIE. M-1 cells IZBWTIX
ENaC OiEHALZNT B DTH D ( 20 ), ZhiFfhd species THEABETH S ( 2 ).
705 OFBIE MEAT N ) Y AREERE O ENaC OFFHE(LIC L h ZRIJICZE
b3 2HRFIcX>ChlfZ N2 REN S HH. ZFIT. ENaC OFFHHERECH 27
1054 RCENaC 270w 7 LIzKET. PV ERFOVICLET7ORY VY ORE
EREILZ. 73054 F ( final SuM ) %& M-1 cells ORFFEEHPICA. D 3 04
BICT7NVERFOY ( final luM) ZHRMU 2 4004 >V Fax—bLEH L. BEER
t@EZBENRLL A Ty TF 4 7Lz BSIIRTEIICTZIOZA Fid,
PIVEZFTOU<HM - FERMS>H L HIITORI S LV ORBICHERSZ V. £
T PVERTOUICLZ 7027 2 > ORBBIEMERICBNTC, ZVRIAFO 0
ENaC it bic K 32 “IRWZBLR F 20 LifFroFE RS ESI hz.

WIZ, ENaCO7 I 54 FRERZMICHT 270y OBEEZRE Lize 77V
AV ATT)VIIRBHETO ENaC £ 7029 L OR-BROZZRAWTEREZ TS =0
7O R > IEELE T T ENaC @ Kiamil (& 0.104£0.006 uM (n=12 ), 7OR¥ L ¥
fE FTI& 0.09410.005 uM (n=14)TH . WHICETRD SN h o7z,

am
cont aldo am 3|do
rostasin. :
@ 37 : * :
[1 S— ]
" : |
E -
o | —
n=4 % P<0.002
% NS

X 5
M-l cells iIZBIFZ27 )NV RERAFO>O7ORY Y VIREEIMERICHT 73054 FOER
SUMO7I8074 REETFICBWTIUMZIVERFO Y T M-1cells & 2 41F/EA > F 2 ~<—
L EBRELEFOTORS L CEADORBEA LA/ TOwT 4 VTR L. FI0S
1 FiZ. ZIVRRAF0 D705 EORBEIEINERICREEERZ S5 R 5T,

(aldo : 1.940.2, aldo+am : 1.8+0.7, NS )

aldo: ZJVFRAFO> am: 738354 K values are mean+SEM  ( n=4 )
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5. Aldosuterone infusion studies

RIZ in vivo ICBIT 2BE E1T oz ZIVRRAFT O UG T v ME, &S5BIG8 H
BiciE@EmE. ME7 )NV X700 LR, A0 DA K7LV AD—-2 2
ERELE (£1 ) TPIVFRATOUREKSS vy MBI POD—LZ Y FOF
REE L UEIE O/ - SEEM I 70 R4S CERRETER» o7~ ( data
not shown ) A5, JREPVTIIMHAIGETH o720 M-1 cell LLilERIC, T v MIBWTH
RAEOERME LS. RASHOBFETTORY L AT EEL 6N,
M BIZRLELDIC. IV RT O kel 5 X DRI 70 2% & PRt iR
L. TOREEKRER>E (22 FO—ITHL 43220145% ). HEARHIR
KIRSF. 5w MAKICBWTH PNV ERERTOUIR 70X Y L ORBREMMEESZ 2
EHmEhiz.

BIPVERTFOUEFKS v b O PO—NS v VORI A—F —

group BW BP p-K HHCOy PAC
(g) ( mmlig) (mEg/l) ({ mEqg/1) (pg/ml)
Control 220424 111+5° 5.0%0.2° 27.0%+1.9° 1344238
Aldosterone 215454 127+2° 3.3+0.8% 41.3%+1.7% | 3425+354°

p-K: plasma potassium, PAC: plasma aldosterone concentration
Values are meant SEM.
A: not significant, B: p<0.05

19




Aldosterone Control
-1d. 3d. 5d. 7d. -1d. 3d. 5d. 7d.

prostasin

g 7_‘ ' p<0.004 " p<0.004

. I

5

£

w 37 T

O L —

B A= [ ] I = =g "]
X 6

FIVEZFOUREEETES Y bR 7Oz > o HRiE

FIVEZFOY (100ug/100g KE - H ) %7 HRERFEHEL, RPh7BRd > >
Pt R 2HEt Lz R 2L 7F =2 80ug Y EDIR%Z TCA-precipitation L TA A
J7awr 4 vt L. PIVEZTForiiEmEick b Rbh T2y 2 Uk
R ICN L. THHICIEIY bOo— D 431205 R > 7=,

values are mean®=SEM  ( n=5 )



6. BTN K270 iESREICBIT SR

RNT, EMZBWTTZIVEZRTF O HEMOMKETSH LI T IV KT DO HE

( PA) BEOHIBIIEERTRORh 7oy v Uikt oL EH -, gL =
VigtE. g7V K270 #EE ( PAC ) OJIE. CT % MRI 2 ¥ OEIGZENIHD
WTPADBHZT L. HEHORBERIIL2IZELOE. Wnje. #iE7H
HIC2 4IEKRZTT om0 PA IUF LIZRIBRIERHIZ K D, IRp7TOR & 2 4k
MEAWDL UL, ME7IN KT O0UEE. IRIEEL Uz, BIRFENI &I 7
D2y Y PR EOBEDISHEL, b NaK DS ER LU, ([M7a) ZIVEZXFD
SCE O FBERMBFGEINSETORXY L D ENAC ZUEMEE L. M) D LAFIRIIC
ERIFLTWEZEAHERE NS,  IEH PAC THIBMIEMLN ( 2EmMFe+IEER
BHTIH ) LEAREORBEZITIZMEBOLEDRN 7O RS & PRl DA
BOZEL R L. (KT7b ) PARFEORNITORS L ARG, IEH PACRE
FBIHARENWZEDNN D, PA L3I AL H. WD 7D RS 2 L HRlEHIED
LTWaH, IEH PAC BETIIELSEDSN RIS/, L MIBWTE, ZILE
270370 ORBENMI LI LYWL IR > T,

£2 HHREOEK7OZ771M)

Patients Sex | Age | Height | BW PRA PAC p-K Discases
(y.o) | (em) | (Kg) [ (ng/ml/h) (pg/ml) (mEqy/1)
beforefafier | before/afier
1 Male 22 175 | 69.6 <0.1/0.1 330/50 2.8 PA
2 Female | 51 155 | 51.1 <0.1/0.2 189/51 3.2 PA
3 Female | 43 160 | 57.6 <0.1/0.1 778434 2.0 PA
4 Male 26 171 89.0 0.6/0.5 80/58 4.2 Achalasia
5 Female | 51 151 | 45.0 0.5/0.2 91/49 39 PHP
6 Male 37 178 | 92.5 1.8/1.3 94/110 4.2 Cholelithiasis

ML =itk ( PRA ) EIEFZNV FRFE K ( PAC ) IXFhnieHmE 7HBH &I
MEL,

p-K:serum potassium, PA:primary aldosteronism, PHP:primary hyperparathyroidism
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patient 1. adrenalectomy

7 -2V+2 +4 +7 (days)
prostasin R s

8
Na/K ratio
in urine 4
0
b.
Hyper Aldo group Control group
Pt.1 Pt.2 Pt.3 Pt.4 PL.5 PL6

pre post pre post pre post pre post pre post pre post

prostagin ___

. e

5

X7
BRIV ERTO VEBEORT 7024 2 kR

a) PAEE 1 ORIBRIEHEEEIEOKRP 7O Y ¥ VHHitRDOZ(L

R 7 L 7F = 750 ug #4 B DR % TCA-precipitation LY > 7))V L, 4 L/ 70O
v 4 TR L. BRIEREEEIRT 7O 28 2 UERE—ED Ul

JRP Na /K EEOZE(LH T Uizo

b) PAEF 2, 3 k. MERTIER PAC HEDO TR 7O X4 > Y HREtED
21k

PA SBEClIIIMEEHE, Bh7oX 8y U HHRIEED Lize —A. IEH PAC B3
TR DENR V.
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VII& 5%

ENaC 2RBI 77 VAV AATVIEHRRICBNT, CAP-l, M) 7 FX
M) T REDEY L TOFT—ED L EHNIEE I LERESTN TN £
OFEHCD AW =X LEINFTCRWUTH S (1012 ). Kbid. Zvy b7DOX%
S DNAZEZO—= T L. 20Ty N 7TORY S o ENaC 2L T 52 L 2 H
L£LTnwd (13 ) 7OXZ Y. FMUDAMNS O ZAF— MBS EEAMIEIC
FERLTBD. ZOREMAIE ENaC LILHL T3S, LoT. 70X F ¥ H ENaC
ML UBBICBIAF MY ARBCHEELRBHESEZ L TWBEDOTIEIRVWILER
2o ZFITHBIOERTIE. BEMKAETTH M) Y LHRIBIZBEAES 3 FEZRFN
ELOD—DOTHBETIRZAFO L, DT7ORY S Y OFBEHIEHANDBESIC DWW THRE L

FPIERTFO LB T7TORY S L OB HE

AR LA SICTPIRZAFE i M1 cells iZBNWTT DRSPS mRNARB X Z 2
fEimE e, LA LAHAS . tanscription rate [ZEHE L TR DT, mRNA DI
MBEEDTFTAEIZ L D DD, mRNA O turnover DE(LIZL 2D, Zh &y T D0l
HIZLBHOPHS L TIER V. 70X VEAOFKBRYEMIIENT, ZIVE
270 o HMEETOEABK. MILE~oBarE. Ml s o, HEgtxhi
BOEHEOREMREICHASE LTV AHREEDNH D SBRINS ZHISPIZT HLE
BH 5.

FPIVERFOLICLBZF M) AHBRONCBITZ2 70422 005D T

BEAKAETOF M) LAFRRICEY 7o T77—EHlET2 I L 2TRT 5
WEF NI IS DRH o= (913 ), HBOEUL 57~ Nakhoul 5%
M-1 cells BRI 7 70F =0 285328 [ BBEXZ50%HDT 52 L2k
L7ORy oD Y 7057 7—EH ENaC #iFMAL LT 3 alRet 2 b~ T
W3 (19 ). & 512 Masilamani 5l PNV RKRAFO U E2RHERS LES Y POEBIE
T ENaCy ¥ 72w bODFREM B8 5kDa 57 0kDa IZ27 T 2L BIZD
CAP-172&Dt ) 7805 7—EIZ K B ENaC D proteolytic clevage i K % H D TIXR
PEERLTWS (21 ) HAEEME»SERENICHEELZTOXSY 2 55y ENaC
UM LGt LT a2 L& X505,

Akt Y o 7aF7—EA o EH —D natamostat mesilate (MN ) (&, M T7T2 0
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HREX AT, it haitka sty o707 7—-E 20l T5. MN
(. EAENEA LHRFEME M A RESHE B OETIC AN S N B A5 ISR b Y 2 A diE
PEAV D LMFEDFEMNE KT EMBHISNTWS( 22 ) Muto 5 rabbit CCD
IZ NM 2RSS E2L. W DBIERT LAY L05WHAMREh 2 HE2H5LTH3S
(23)(24) WHIE. NMIZKBIKF MY D LAMAEE &Y D LIGED FEIEREF
D—DIZ ENaC DyMEHEERH T T3, TOHY, 7RI 23 LHET B
Do 7oF7—EhRAMEICBITSF M) O LABHRIIZES LTHWa I LETRBT 3
HDTH Bo.

PWEZRFO T, < OEHICIEIERFHZRIILT. F M) LRHZHFTL
Tw3 (B HaiRMEICBIF 27NV K70 O/ )o BIAE. PIVERT
O NEB I BV T ENaC OB ZTTES ¥, EhIRAE OB Lo F v 2 VRl
DOFBEMMEE, F ) LB EEDT,  F /=, serine/ threonine kinase @ sgk
(' serum- and glucocorticoid-induced kinase ) {X. ENaC OHIfNE LAz mE £
28T FMYDLIRNEMP T, TOsgkbERLTINFRTOUTHEIND
(' aldosterone-induced-protein ) ( 25 )o  THBIZMAT. ShlOERIZELD., 7
K270 BB TTORSY S L 2EMEESH I ET ENC 2 ET 5 &0
SH LW pathway ZHIS DI Lze IO pathway i, B RAITHC B35+ YD
L HIME I D RTETERS S S IMIE O FSEA T BT 2 L CHREREICHERI DL EZ SN,
IHICF MUY LARPREDSMEDHROF LY =T v b LTEAENh58D
TH %,

X&578

ZhFETIZPIVERFT O IZK S ENaC OFHEILDOBIY & L TR, K-Ras R sgk 2 L
1= carly effect & ENaC DFEBIEHH DM 5 lac effect BHSN TN B, FRIDIF%
TPNVERTFOLICE Y TORY S L OREDBBINDZ I LA, U AL &R
BLUSv - b MERKICBOTHSRIIR e ELEALEBREINETIIZIDR
B UMENGC BT 22 LR RELTWS, Thbb PIVFRTOUHTDO
28 OFBRMNEAN U ENaC & 1EHEE T % 240 S Hi/= 7% pathway D{AE D RE S .
Z O pathway X UEFRIED B - 2tr & LTCiEHE W%, S50 7O0RS 20D
FEMMP 7O R Y ¥ &k B ENaC DiFEMHALEERF 2 X b IS 9 2 Z & T Ao
L WiRak A s S h 2 nlnEtEDdh %,
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PRBXNF it hilifkie I EIERt) o707 7—E2I1ET 3, MN
. TRERE A IR FEME B NRIFER B OBHUC AW S W B A5, KT - ) T LME
2 A VY AMUEORIEN ZHKI=T I EHHISNTNWAS( 22 )o Muto 5{3 rabbit CCD
I NM ZEFEIEZ L, LW BERTLAVY L02WHBMRINZEEHREL TS
(23) (24 ), PHIE NMIZKBEF M) D LMGEE 57 Y D AINYEDFEERF
D—DIZ ENaC ORI ZHITF TV B, Z0HY, 7RI 2iILHETEE
Vo 7oFP—EMRMECEBITZF MUY LARBRBICEES L TWA I L ETRET 3
HDTH Bo.

PIVERFT O, S<OEAICIEIERMMZRIZLT. F MUY LARHZHE L
T3 (Bt BEhi R BT 27V F X700 ol ). #HIZIE. PV ERTF
O I3 EHEIC BV T ENaC OFIRZ TS €. s R O TN Lo F » )V #EH
ORBEEMMNEE. F M) Y LKRNE®ST. F7-. scrine/ threonine kinase @ sgk

(' serum- and glucocorticoid-induced kinase ) {&. ENaC OHIUIE E~O#kZ X &
28T, FRYDLERNEMPTAS, IOsgk b EETN AT OO CHEHIND

( aldosterone-induced-protein ) ( 25 )o  ThBHIZMAT. SHOERIZED. 7L
FR7OUBERICBNTTORY S o 2MNE® 5 & T ENaC ZiFtEET 2 L0
SH LW pathway ZIIS 2T Lo T O pathway (&, BEIRAITZICBT 2 MU D
LRI D SRETB RS O TR ME D Fehi Iy Z W5 L CIERICHEER D LEZI SN,
IHIZF M) LRBREPLTIMEDIRROHG LI =T v b e LTEIITNEHD
THdo

XS5

ZNETCICPZINEFRFTO IZL D ENaC DiEM{bDtr & U TIE, K-Ras ® sgk Zr L
7= carly effect & ENaC O FEHEI LY AT % lac effect BHISE N T3,  FEIDMZE
TPIVFRTO KD 7ORY S ORBDEEIN B I L. v Allaki &%
BLUS v b b MEEKIIBODTYSMIRoE, FEAEBEFICIAETCICTOX
5 U ENaC ZiEELT 22 2HELTW3, Thbb, P EKXFOUHA 7D
A8 L QRN E N LU ENaC Z3itEL T % & S i /= 72 pathway DFLE DR S h,
C O pathway B MERFEOF -2y L LTiHEHE S, I56IC. 70X 220D
FBRMINPL 705 2 2L % ENaC OFEMLHF 2 K D UIfEICT 52 2 & ¢ EMED
FrLvitsk B I h 3 alietE S B,
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i) BEMRAEICBITIAZPNVERTO DR
BEMRAZCBITZ7ZNVERTF OV OERICDOWT. ChETCOMREZ L O,

PNV ERFO L OERIZ. FIVEVENOEK 6 0 FLINICH SN S early effect & 3
RILIBED late effect LISAHTTEI 6N D, HHFICDWTUIIE wanscription DEHEAL

ICEEF v X NVOBROEMIFRRT 32 L H. Na* /K ATPase & ENaC ICBEWTHISNT
w3 (X8),

1. ENaC ~ODEH

FPURIFOVIES Yy bCCDICBWTaY 7212y FOmRNAZFEHTEHHLrY D
ZhEZ{E LIV, colon T8y ¥ 7=y b mRNA ZIMNT B ald &L L
Ve FIROBSIIEEABERS Y MIBWTHERIN TS (26 ), A6IIBW
T mRNA LRV TR =209 7=y b&Times (27) (28 ), 0a&kal
T2y bOBASHEEIZLERL. 2~ 3KNBISEBY T2y POEBEARHTT
TR,y 72w MIZTLLEZW, mRNADEINE D B BEASHITUET S
b, PIVERTFO U RBIREDRAT v ZIERALTWAR EE XL 5N %,

aldosterone action

RIREFM lag period (30~60%) | early effect7 /L KX 50 ¢ 7L KX 0L BNHER.5 83RaL
PLEMEI~608TE L BIBHSND
HE SRR () :
ER BRLALTORIE P Fo2A0EHELICE ] F+32LEADOMMIIL SNt
MRANARRROEIE | 5. Na"hFLxa=- b PSR- bOHIL

% /i
apical ;

o oo

‘ mRANA’s

| regulatory protsins f

} transcription factors |
| transcription factors

| structurat proteins |+

J
basolateral I
Aldosterone

Na~ {LATY Na*  CHIF
Na.K-ATPase Na, K-ATPase

X8 BRMERMABICBIIZZNVNEIFOLDER
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2. adrenal steroid up-regulated RNAs ( ASURs )

10ERILARICHEZ B carly  cffect {21 channel 2 pump Z WGVE(L 95 regulatory protein
DELEDEE P TREINTE LD, WL 2P PREINZOERBTE IS IR
2TETNW S,
A6 AIfIZBWTZNVEFZRT O %24 0 ERI I BHMICELDH o7 RNA OHH»
5420 cDNADWEEI N, FD—DT&H % ASURS {L Xenopus K-Ras2 mRNA TH 3
( 28 )o K-Ras2 i small G protein ®—2TdH D HfdN S 7 F W EEIZBNTHEL Dk
NIZHD, K-Ras2 mRNA DFRBIAMNT 2 & p21™ Gpidsis 2 (29)e 77
)y A H T)VERHIEIC M O K-Ras2AGI2V & ENaC & 2 HFE X ¥ 3L 70
Z4 KRSV ) D LALHAIMMNT 2. L2 LI DR, LD ENaC BEADFRBILHE
HOLTWS (30 ), AGIZBWTCHERRDOBIRE M HFE I N TS ( 31 ).
K-Ras (38 FIZFRAE LTV % ENaC ZiEH LT 2 0 &S hTW 355, 2Dt
{LOBFDOFMITHITH S,  p21™ % ENaC G subunit A% methylation substrate & LT
FHEhTW 3,

3.sgk  (serum- and glucocorticoid-induced kinase)

a.  sgk OFEBIHIEH

sgk iZ ser / Thr protein kinase family {ZJ@ L. rat mammary tumor cell line 2* 5 [fii7h & 7' )V
2INFIAL FICEDFEEIhBEETE LTRES N (32 ). sgk mRNA DFEBL
WM, 7V EIF O HMNE 303UAICEI 5. sgkidA R o0 M. &L
R b L R EDFIFLT 3-phosphoinositide-dependent kinase ( PDK-1. 2 ) 12k b ) U E#{t
ShithR e 2% (133) (34 )o sgk Z mRNA BXUHAL XV TCHEETBHT-L L
TIL FSH ( 35 ). high extraccllular osmolarity ( 36) ( 37 ) ( 38) ( 39 ). injury of brain

(40 ). ps3 (41 ), TGFG (42 ) REMMENT N3,

Hepatoma cell tine ZHWRFITIEE b sgk iV FaX504( KTCHEEI AL
27 (36 ) E7=t b sgk D 5 'region 2.4kb {ZId glucocorticoid responsive element HS
FELRBRNIEDBAISH TV (43 ) LA LEDSE. WL DHOD cpithelial /
non-cpithelial humam cell line Z W = 83T b sgk mRNA BT XY A4 L CHYG X
haZehmEahit (M),

b. sgk & ENaC

Chen 55X, BEIBHHNIZ v FOFIIIBOTTZIN FXF D I2K b sgk S mRNA B &
U NIV ITHEFIN, I5ITsgk L ENaC 27 7 ) 51V A H T )UBREHAINN I St
RESEZ2LTIDSA FEEZMEF MY AERDSBLZ THEMMT 22 2851
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7=( 25 )o  F 7= Naray-Fejes-Toth 5 | rabbitCCD IC BW T RO EZ L TWB( 45 ),

sgk 12 & B ENaC OiFME(LIZ intact sgk kinase site 127 L ( 46 ), E=FDiFEHE(bid
WEEDF ¥ 2 NG N7 FEBEIININC L B SO TH Y channel opening % conductance D Z
fbEfrian (47 )

in vivo TORGHE LTI, Lolling 5 A& 2 v b D distal covoluted tubule,
connecting tubule IZHBWT ENaCa ¥ 721 =w b H7)V FRAT 0 %5 2 K<
L »D apical membrane flICHERITZ & (G.y ¥ 72w MIELLRV). O
sgk i % 87 L <)V TIE 2 I IS 3 2 A 4 I ICIZ L 3§62 8. 77 )
AR EHAIKEIC Kinase-dead sgk & ENaC % 3L R Bl X ¥ T$H ENaC O surface expression (31
MUZzNWC EEHRELTWHS (48 ) F/=. Bhargava HIC KB &, T v MIEREN
HEOZNVEZXFOY (0.1mg/ 100g BW ) 25L& 60 2 THELABEOD sgk
mRNA DSHEhIL. HE L X)WV TCHE 2RI mbEd e . PV FRAFO 505
3 0 FITITIRY A Y D LAHEMONINDEZRD S . HENT 9 0 LURIZIEF P U D Lk
HOETHAEDENE (49 ),

sgk i ENaC IZED LSBT 2D THA I e TN EFERTFOUIZKD ENaC D
BBETysubunit ® CID Ser / Thr DY LI BT eH6 (50 ). sgkHT
DY EBEICIMEETEEEILSN. LEALAEDS sgkid. ENaCO=D20DH 71 =
v hOD CHE RIS/ ENaC ML E S22 &0 (147 ). sgk i fthd ¥
T %) UL L ENaC DFEVE R EMT 2D EX 6N B, £ sgk S PYmotif
ZELTWAIZ LHE Neddd OIFVEREE (51 ) (52 ) (TS T50fEMBBER o0
=h5, ENaCH72=w F@D PYmolil ICERZH AL TH sgk (T KB ENaC iEHE{LI I
Fohihro/ (47) (53 ) sgkDFZ—4w b & LTIEZDhIC methyltransicrase

(54), ®G-protein ( 55) &¥HEZShhTN 3,

c. 122 2& sgk

PWERFOL &4 2V OF YD LRI EIZSIT 2 RIELE L b

Ho5hTna (56) (57) (58 ),
4 R 2K B ENaC DM ABIZ BN T & sgk DIRL L, Z O#BEIX PI3K dependent
THBEH (59) PVERTO A4 V) OM#HICTED. VUBLE Nz sgk b
MBI 2 Z & DSRERE I NT=e  sgkid ENaCa.BHY 721 =w b & interact T 3 75,
Y72 = v b direct phosphorylation [ZZZSH 5 high o= ( 60 ).

Perrotti 5{&. cAMP IZ K D sgk DVGMEEEha 2 8. 1 VR ) LK BHFEHRHDH
B, 51T cAMP IZ X BWEVEGICIE PDK-12 12K 2 ) VEED L ETH B L %
MELTWS (61 ),

sgk (X ik D X 5 1T 3-phosphoinositide-dependent kinase (PDK1) 12Kk 0 ) VEL X hiF
MR E T B 8 BIEZR O C L ITHITRB O Ras (& PI3K O regulator T3 D sgk i Ras 12 regulate



I3 GeENH 3, F7- ERK/MAPK »* sgk % regulate T30l RENTHED
( 62) ( 39 ). Ras-Raf-MEK-ERK &\ pathway A Eh, LRl N R r—
FofEDFEEINS (X9 ).

d. 7popxzx4%
PEOIhETCOMBICMA T, FHOERICEDZIVEZRFDO U E, 7OREY L D
FEHENMEZEZILICED ENaC ZFEM L L F MU D Ao ZETES R B &0
SE R OEADNS IR 5720 T} D LAHBIRDITHE L T BHFETIE. 7
D242 ORRAEFMT 2 EHREOHBIC DRV HOIHEMLH b WMDY —7
v e LTHEHIN S,

» g

K9 PINERFDODANMRHICEITZHRAART—F.BLUMMOTFNLVE L DM
H{EM
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