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OARET, DIEOR S THEREEMET L, R BB OMBFRERICAE 5 2T O MmikE%
Mt B F ARSI TE VIR TH 2, AAD 2% A L. A0 O b-oRAERE
DORCAKAL 7R EITHEVEA BN L TW 5, BEIEET X 47 o VAR (Angiotensin
converting enzyme, ACE)fHSESR, 7 o X 4T > v v | ZREFEHIHE (Angiotensin receptor
blocker, ARB) D IHZ L 0 THITEE L= b DD, 5EATERITARTS 50%LL T &b THEE
TT7 Ay F=—XDO@mWEETHY, SORDIEIEOHBIEENTND L, iz, D
NEBHE D 40-50%FLEZITFA RS B-oTEY 2, BEEBILOAROMN L FREVERFT
HHZ LN, L BOWT ZRET DIRRIEOHSLNEEN TN D,

DERIT U 7 AR RAATF R (Atrial natriuretic peptide, ANP)3 X OV B Bl kU 7 AR R
7'F K (B-type natriuretic peptide, BNP)% & ¢ NP |ZHlla EICHFET D LS X —Th DV
7 =L — k77— A (Guanylate cyclase-A, GC-A)ZfEA L. MNIZBWT GTP
(Guanosine triphosphate)7» 5t 1 > KA w& ¥ % —T&H % cGMP (cyclic guanosine
monophosphate) Z 4%, & 512 cGMP X cGMP {177 15 1 % J—+ (Protein kinase
G, PKG)ZTEMAL L, Kk 2% L3 O U Vb &It U C AR AP ER 2 3863 5, F
bbb U U LFRIER. Bifikds K OEIRILAE SRR 1E . SSRRis R EM. L=
Ve TUXLET v - TV RAT % (Renin-Angiotensin-Aldosterone system, RAAS) #Tl
TEM. MRS IS K OMERIMHIER 72 £, DR~ AR 28T 2 RN R 2, Iz
T ANP 2ADEA~ODE - FEAMOBINIIE U TR EN S Z L. BNP NZELEDBHREIC
FVWRBLEFR T2 L0006, FITLDARIREBIOG U TREMITE S R E LTEET D Z
ENDND 3, ERBRIC, BARIZEBWT human ANP (hANP)RAITH 5 LY F RidAattonrs
BIEFICBT 2% ERE L LTRSHNWLR TV D,

EBVEOAEEBICB T 50 - BIEEOMAE(IEERF & LT, AR & RAAS O

fEMKELEFHELTWANL, NP - GC-A - cGMP &RKIZ- N b E2AICHIET A5, X5lc,



RAAS FHEAFN 72T 1+ U 7 SRIRIESCE R AR 2 A4 25 2 L2 b, BEFSEIC
B U CLIEE KO IRO M E 2 R#ET D 2 L OTE DIREEN L 220155, filf, NEP
(neutral endo peptidase) inhibitor & ARB D& #lT& % Entresto 7% ACE inhibitor ¢ BL# & Frii L
TEMELDAEOTHRZUGEL S, 104450 OF# & L TR S 172, NEP inhibitor (2 & 25
F7 4 v ME. NEP OXE TH 5NEMED ANP X2 BNP OS3fMil E O B ER NP oo #in
PRETLHZEICHDLGEEZEXLNTWD T, LL, NPOZ U T Z 2 AL LTI
HAFIEL 8, NEP BLEIC X B NIRME NP BEOBINIR b5, Lo T, EHMIZ GC-A -
CGMP R Z BT 5 A KA O DR EIREK E LTHETH S, L L, ANP<°BNP
FREIANELS 3, £t infusion DI D H1ETH4r 7 Bl 2 RN T 5 Z L SEEETH D |
S BITIEA I =X LR > e PEO M AR IS DRI E 28T 572 0Ic G R BIRON
HiEZLND, Lo T, IMHHEEMED BV Long-acting GC-A activator 73 FEARAY 7 1R SR L
720155, FITIZ/e > T, invitro (23T NEP IZxt L CorfifittE 2 A L, native NP &bt L
THEMES 25 6720y GC-A activator 730 < D72ME STV D289, invivo (231 238 7' 7
7A V7B X RRIEBHER GREO L - BREFEIZOWTIRMOEETH D,

% ZCEFIL, Long-acting GC-A activator D&M HAZ K 5.0 « BARRUITKHT HIREART v

¥AERBNIL, SHIZEDA D= AL Z LT HIT, HEE1To7,



%18 NPHEA TDT DEAEETO T 7 A LOKE

[E#]
F AV 7 Z A3 (Oxyuranus microlepidotus) 2y 739~ 5~ B 52 b il & #1172 TNP-c (taipan
natriuretic peptide-c)ix ANP & [F%: D GC-A {EMALIEA Z#4 L 19 TNP-c #FE{KCTH 5 TDT I
NEP (2 L2 F55> Z L 23 Sz B, Las L, NEP MHHEESIC L 538 T m 7 7 A L
DOZEALE TITFEMICHENT S LTy, £ Z°C, TDT @ Long-acting GC-A activator & L CT?D
AR T 07 7 A NVEPLNTT ST, invitro 35 L TVin vivo (23T cGMP FEATENE

B L OYNEP OB 5125 T hANP & FrlstREE L7~
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PSR
TDT % Scrum, InclZ TAHR L, mifiRiks v~ ~ 77 ZfEHTIc L D 95%LL EOMETH D =
EEMERLI-bDOEMH LIz, TDT @7 X /S 1 %2 L FITRT,
[SDSKIGNGCFGHKIDRINHVSNLGCNRIMQNPPKKFSGE, disulfide bond between C9-C25]

hANP 1355 — =3RSttt cAEm S n= b o a2 vy,

Human GC-A |Zxd 5 7 2 = & MEAH OEEM

Human GC-A (\GC-A)Y DA —F" > ) —F 1 7 7 L— A& FlFIA T2 pCMV6B-Entry X7 X —
% OriGene Technologies, Inc. & Y fif A L7z (Cat. No. RC209267), Z » 77 A I K DNA %,
Lipofectamine (Thermo Fisher Scientific) % i\ >"C Chinese hamster ovary (CHO)-K1 #ifaiZ b = >
A7 =7 KL, G418 (Thermo Fisher Scientific)z H W\ 7= [RAFAIIEIC L D BE— 27 o — U A 15
72o hANP (253 % cGMP FEAETEMERIEIZ LY . b BBUCSUGT D7 v —r 2@ kL, 7
v AW,

hGC-A %88l CHO #ifd, & L <IFBA=FEA L T Btk CHO il 2 4x103 cellsiwell D
FECHEREL, 37°C + B5%UCO 5:AF . A—/3—TF A FTA U Fa— LI, BERERE
%, RAKRY T AT I —FHEH L LT 1.6 mM 1-methyl-3-isobutylxanthine (Merck Millipore)
Zaies Ny 7 7 —HTCTERICT 10 /0 [MEE L. T 10 pg/ml @ NEP (R&D Systems) & L < 1%
Ny 77— 4RI 37°C 30 A[EIALEE L7 hANP & L <1 TDT Z ¥R L T 37°C + 5%CO, 5:AF:
TT15 3R A F 2_X— k L7z, #lE% Lysis buffer |2 X 0 ¥&f# L. cGMP assay kit (Cishio)

Z WA cGMP 2B LT,

Z v b invivo 28 1J 2 MEH cGMP JRE EFAIEME D FEA

7THEEOREME SD 7 v M BATZ AT L —RAS N BEA L THEM L7z, Biid. RER

JE 23+2°C, {ZJE 50£10%, 12 FERBAKE Y 7 L DBREE F T, Y8R (FR-2, &7



V77— L) ROVKIEKE HHICERS® 7, £ TOERRREIL, F— S ihy £
EEERDTA T A > CREUNTEHE L7,

8 WMlE L Ie o 7= IEESD T v b & 2% DA Y T VT T AEE L7, NEP %+ 1ZfLET 5
72, Hashimoto & DR 121218 -> T, AEFAH/K S L <% NEP inhibitor TH %
phosphoramidon (Santa Cruz Biotechnology) % 825 nmol/kg/min T 2 4y M i#iE% . 165
nmol/kg/min O HIEFEIZY) Y B 2| BRI TR CHERF L 70, B GHEY) D B2 E

(Z. hANP L < X TDT % 100 nmol/kg O & CHAFRIR & © SulEHIRNE G L, FREFA9IC 3
R L 0 BRif L, EDTA Mg 2457, MmAE+ cGMP £ 1X Amersham cGMP

Enzymeimmunoassay Biotrak (EIA) System (GE Healthcare) % V> CilllE L 7=,

T — AT EHERERR S TR LT, S EEICIE Tukey’s test 2 L, A E/KYEX 0.05 K

i & L7, fEHTICIT SAS System Release 9.2 (SAS Institute) Z- {5 /] L 7=,



[#5R]

TDT i human GC-AIZx T A5 72V 7 S=X MEAB LV NEP 2 H T 5

fi 5% Figure 1 (278 L7z, TDT (X hANP & [AlEE. hGC-A % R3E A D CHO fllfalZ iy Tl
CGMP PEAETEMEZ /R S 72> 7273, hGC-A F8HL CHO MifalZ 36\ TR EEEAFHIIZ cGMP %
FEAE SH T, TDT O RKBUGIREE T hANP L [FERTH V| ECsofEiX hANP &t~ TRl 2 R
L 7= (TDT, 195 pM; hANP, 19 pM),

hANP (% NEP AUEIC L 0 FIEBIS A —T7 HNRELSAHIZT T B LI Z &6 KIERTEMHEER T2

R ENT=, —J. TDT @ cGMP FEAETEMEIX NEP OB %A 2T e o7z,

TDT i NEP B EIC L YV BERERRI L oo 72 GC-ATEHLEITH B

hANP [ LI AEH cGMP &% EH S, #5.553% D 268 + 36 nM % *— 27 |2 30-90 47 DI
BHRIOL~VE TR F L7, —J7, TDTICX D cGMP B EH- O v — 27 13#% 5 15 k1
KL, 424+11nM & hANP L9 <, 180 3 &IC/ ) TR~ IIE T L7z (Figure 2A),

NEP inhibitor ¢5- FZ46\ T, hANP (2 L 5 I fEH cGMP JR A EFIEMEIL AUC & L THEIS
S L, TDT & IZEF%ED cGMP REHERS 27~ L7 (Figure 2Aand 2B), —J7, TDT % NEP

inhibitor DR 2 1T e o 7,
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Fig. 1. TDT induces cGMP production via GC-A in an NEP-resistant manner.

CHO cells stably expressing human GC-A were incubated with the indicated
concentrations of peptides for 15 min after pre-incubation with or without NEP for 30 min.
cGMP concentrations were measured with an HTRF-based assay. Representative data
are shown from three independent experiments that were performed in quadruplicate.

Data are presented as the mean + S.E.M. Error bars not shown are smaller than symbols.
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Fig. 2. TDT administration enhances plasma cGMP concentration independently of
NEP activity in rats.

(A) After bolus injection of TDT or hANP at 100 nmol/kg in the presence or absence of
phosphoramidon, an NEP inhibitor (NEPI), plasma concentrations of cGMP were
measured. (B) The change in AUC of plasma cGMP concentration from baseline is shown.
Data are presented as the mean + S.E.M (n = 3, each). *P <0.05, %P < 0.01 vs. hANP -
treated group.



[(Z%]
ABETTIE, £ TDT 1% GC-A &1 L TREEKAFANZ cCGMP Z AT 5 Z L &R LTz, £ D
TEMEIT ECso IZFB W TIT hANP (2L L TR 272 b DD, Emax [Z[FAFETH Y . GC-A IZ
AT DTNV T A=A N ThHLZEBNH LMoo, SHIT, TDT X NEP f#E FCTH GC-A
T A=A MEVEDRES L0722 Evh . NEP ISK LifPEZ#15% L7z GC-A T =X hC
bDH LIRS,
I, invivo TORFHZ LY | FAEROEGIZEHW T TDT 1 hANP & et cGMP E
FIEMERE L, KV EHENTHH Z L 2R LT, invitro IZ8 W T, [A—REIZIIT 5 GC-A
TEVEILARBIZ hANP XV & TDT 235822 7223, invivo IZB W CRIA & DL TIiX TDT O 52N
BRVEMEZ R L7, ZAUE, TDT #5125 0 hANP & OTEMZE 24 5 13 &1 f i a3 E5-
L. SHOICHRPEIEL TWD Z LICKD LHEESTE 5, ANP DIl DiE K1 NEP (2
D3R BB/ & B 2 HIVTUW S 823 IDE (insulin degrading enzyme) 13 7z Efth >~
F 2 —+E< NPR-C (natriuretic peptide receptor-C)z 41 L 7=#lflaiN A > ¥ —FF A4 B—T 3 |Z
OyFRRRIE 120 3 R OVEHEMERR IS 70 E AN 6 O R & L CHE STV D, AR
FHZF T, NEP inhibitor ©77/E FT% TDT O cGMP ERIEMEIIA LT, £/ D
b5 #h#IE NEP inhibitor /#7E FI2351F 2 hANP D Z L L A TH 722 Linh, TDTICL D
CGMP L F-TEMEHENE 2R IE NEP IHEERHC N T2 L B b b, 4%, DAEIREEKLE L
C NEP inhibitor % &9 % Entresto ™% & 23 AL Z 4153, NEP inhibitor 12 X 5 NEMED NP
D LFIB IV CGMP O EFIFREN TH L 72D, NP 2RISR T 5 Z L T b n 3K
hEEsE N R C& %, NEP M4 A7 % Long-acting GC-A activator | Entresto & O 3¥y4H A
TER OGN D72 RO RREEZ®mODHTEAS I,
THETIT, LR 5 AR THER SN NP FFEAEN NS O @ES LTS, &
U polyethyleneglycol'* <> Fc!® 2 hANP (Z conjugate L 7=3ZA 23T, in vitro iEPETE
ECso ~\—A T+ nM &, hANP L HE~RE KT LTS, —J7, TDT IF ECsX— AT

195 pM &0 9 SRIEMEZ R EF L TR Y, IRV R EIEHEDO R T U ANEBHTH S, F



7o, IDTIET X/ BEROH TR S LTV D72, fifas L < IERIGES 2 f 72 58 8-
R DERRFIEC L DREFENR TR TH L LB OND, BRRICK DT TF NMEHMi & M E
ETDHNPFHERLEEAND L, AXMNREXT 4y FORTHERLTND THA I,

PIEX Y, TDTIZEHE T 1 7 7 A /U TGRS 2 L 72 27 Long-acting GC-A

activator ThH D £ &z LT,

10



FE2E BIERZM Dahl 5 MZHIFTS Long-acting GC-A activator TDT @
i - BEREDROKRE

[B&9]
#1EIZHB\W T, TDT i native NP & EE~EWFIC B Y 1] % 38495 Long-acting GC-A
activator T2 Z LA G Loz, ZHETIZ, GC-Aactivator D&M 512 X 2 H5h3
WE STV, 22T, JREET LVEM A VT, Long-acting GC-A activator & L T
TDT 2@V L BRI OV THRGET 5 2 & & LT,
FFim CIRAT2 K91, NP IE IR IC B 5 SRPRE 2 J6 43 2 23 U TR BRAS R OREICH < ©
DT Y., Long-acting GC-A activator D&M G2 L V58S 7a0 - BIRENRIT O D & W
HTED, 22T, #ITHOL - BEEET L E LTHIH STV S Dahl & RS M i E
7w N (BAFDS 7 v MEARBRFHIHWZ, DS 7 v MIFmEHEARIZ LY &2 RB5E L,
BN TIR% 2L - BEENEESND, ZoWREBETERIZE MOAE - BA2HERICZRET
LO-EHEAZEM L TWD LE X B, DS 7 v MIXT 23T NIkl 208 LOH
DR EZ TRT 5D L TWD EEXBILD, AET/LZEBWT, Long-acting GC-A
activator MEftTE 5% 7 v b ZUMEICT S HEIT, hANP & TDT O 21T -
7=
Flo, KRBRII P AL —va T AU S —F ONMEMNT TITo7z, BlH, B R TOHER

E - HBEEZKMSE 5720, UTIORT 2 RICEEL THRBREZ T A LT,

@ JRREFEIE - 2 Wik DIRRRIR G-

IEFRREIN S PR O LA - B ARRRREDIIE Z T L T TR ARG 2GS 2 2 &
TNEETH D720 PRBIIER ITIRRAR 512 K 2 /W RROHEATHIH] 25 Long-acting GC-A
activator ™ Target product profile & L Ciiii L T\ 5, LT, ARBRICBWOTmE EF - O

JEXR - BHEEE L2 2 LRI DI G- 2 BilkA LT,

11



@ MEARTER DS IR HE TR S

RENIRE I DB 6E LTI AT & LT < 720, 5l 72 BRI 1308 AR & 0 DFERE D
EAHIRFCE D, LA, BERREIIEREOIR FIC X0 Ui A B S5 nlhE
PERH Y | FEERIZBWTIAE L2V, Ko T, ARBRIZBW T HIRE R R EA AR L

ROHBARE LT,

£l FNEBEMNT D0 FAD=ALZHHT L0, FEhh oA 2=

Long-acting GC-A activator OZJHIFLDOERZE 21T > 72,

12



[Aix]
R
hANP 8 L OV TDT DA TFIIH 1 FEICFEHEH O FIEICHE T 72, 5% 7 KUk (REREETE)

iR L. 1ml/kg DHETEE LT,

HEEE

6 A n O IEM: Dahl B MEmnE > >~ ~ (DIS/Eis [Dahl-lwai S]) %, HAT AT /L —kka
DX VEEA LT L, 83, BROEIRE 23+2°C, R 50 +10%, 12 e BIms 1 2
VOB T T, ¥R (FR2, 7707 7 —2)b L8N EEEHE (8%FR-2, 7
V77— M RUVKGEKE BEICERSE2, £ TOERBRMEL, 55— IS tah £

BEEDHTA KT A AHE-> TN L7,

13



E~7a ha—)L

7'vm ha— LV OEX E LT ICRT,

Age (Weeks) 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Days after dosing (Weeks) | | | | Pre; 0,1 2 3 4,5 6 7, 8
S S S N S S O S S S S e A

; @— Pelleted food containing 8% NaCl I H H H H H ; ;

Groupin Vehicle, hANP, TDT : SC, b.i.d.

Body weightE é f % {

Blood pressu:re measurement ; 3 '
by tail cuff method : : % : : : : % : :

Urine and blood sampling

Echocardiography

Hemodynamic assessment and
necropsy

Analyses after sacrifice /

Urinary / blood biochemistry (additional parameters);

Urinary electrolytes,

Urinary / blood biochemistr . . . .
y y Histological evaluation, mRNA expression

HEPEDS 7 v M, THlEE Y SwBEEARZEBISH2, 12 BRRFIC L3 —/RT A —X
—, R EZ B, BIXOEEDOT —Z 2 HITHES T L, RAS— VIR TR T 5 %

BAse Lo, #BREIL1 B 28], 8 @M b L,

14



Group information in the chronic study

Group Food Dose Num_ber of
Animals
1 Control Normal 0 (treated Vehicle) 6
2 Vehicle 8% NaCl 0 (treated Vehicle) 14
40 nmol/kg,
0,
3 hANP 8% NaCl SC. b.id. 14
TDT Low 8 nmol/kg,
0,
4 (TDT_L) 8% NaCl SC, b.i.d. 13
TDT High 0 40 nmol/kg,
> (TDT_H) 8% NaCl SC, b.i.d. 13

IS A 91 1 36 R UM R D I

11, 16 X O 19 MiisiFic, FEELINH B [E24 @ (BP-98A, V' 7 b r )& AW T, tail cuff 1%
(ZTUHE I L d KOV AER 2 IE U7z, AR 4-5 [EIE L, FeRfEds & O/ IME & B

< 2-3 B DRIED VLB A FH LTz,

BB I YT A—F ORE

11 L OV18 HEGIFIC, T REAZRY v 7 r—VINAE L, 24 ISR E I L7z, JRE
ZRE L, 0% (1,820xg, 15min) EiEZFEUL LTz, AZHRY v 75 —I6 7w h&EEIY
L. Wk Z 210 L, EDTA Mg & U7z, e/ MY B @y (BIOLIS 24i premium, R
HEGAT 4 VA)VEHWCTRFZ NI B LT F = BE, b7 V7 F= U BEs
BE LTz, IRPEMEREILSTAX-2(T 7 /) AT 4 )& AW THIE L=, JR% podocalyxin

(Exocell)F £ O KIM-1 (R&D systems) L iiflx® ELISA & » k& W -CHIE L7z,

15



LT o — R

10 J O 19 i iEEIZ . Vevo® 2100 (FUJIFILM VisualSonics) Z IV TA Y 7 v B AFREE T
(1.5-3%) CHIE L7=, #5E OG5 13HE 12 REERT & 0 JER T £ COMIZHRI Lz, L
T R I K O L, R O T D& 2 Mz 72 T M-mode LV FFE/NT A —H

%1537-, Diastolic wall strain (DWS)IZAT H & O 6126E-> T, FredRE VW HEH L=,

DWS =1 — LV posterior wall thickness in systole (L\VPWSs) / LV posterior wall thickness in diastole (LVPWd)

T8 BR B RE I E

20 R, MR OBERNCEM Lz, A Y 7T VRN T (2%) CTHEBIRL D E T v
AT 2 —H— TS LT= L4Fr 15— /b (Millar Instruments) % i A L KESRIE 2 817 L7
%, EOENETHA LS AT A —2 2157, HIE - fi##r1 PowerLab / LabChart 2 27 A

(ADInstruments) " CITo7z, AL NREMORFEE (tau) 1% Glantz 1% Y7 THRH L7,

16



Quantitative PCR

AR T B L 72 B Y > 7 L D mRNA L)L ORI Bl & % |
TagMan Gene Expression Assays 3 &2 O TagMan universal PCR master mix (Thermo Fisher
Scientific) & i\ 7= B & PCR k12 L - CTHIE L7z, ] L7z TagMan Gene Expression Assays
—E & LI FDFEIZART, PCR Bt 7900 HT Fast Real Time PCR system (Thermo Fisher
Scientific) z T M L 7=, GAPDH ZNHEMEAEL LT, HEA5 122V T GAPDH (24

ZFHxH) mRNA ZEH & & L TR L7z,

Parameters Gene name Gene symbol Assay ID
Internal control GAPDH Gapdh Rn99999916 sl
Fibrotic marker Collagen lal Collal Rn01463848_m1

Inflammatory marker IL-1p 111b Rn00580432_m1
Apoptosis marker Bcl2 Bcl2 Rn99999125 m1l
- KIM-1 Havcrl Rn00597703_m1

Tubular injury markers =
NGAL Lcn2 Rn00590612_m1
. Nephrin Nphsl Rn00674268 m1

Podocyte injury markers -

Podocin Nphs2 Rn00709834_m1

Yo B ARk R (T

i L7z Do — % 10% PR AL~ U > CTEE L, /X7 7 ¢ o Call LT, YA
AT REAER LTz, BERIZOVWTAY ¥ U v - 24V (HE) Az ity 704 A
(R U 72 FLEEM T O EF 123651 5 100 o Ol ia mfgE O FEZ . BT CHEfgfENT

v A7 A (AnalySIS; Soft Imaging System) % VTR L7z,

17



SRR A Gt

i L7z Do — 4 10%H EEE AL~ Y CCEE L, N7 7 4 o TRMLL T, A
AT A REER L=, S5 /12250, Envision+ Kit (Agilent) % W Cifsfto 7 b
2 — )W » THRIEMBAL P EZiE L7z, LRPUERE LT, RRROER CREICHRAES T
W25~ AHLT7 > b Desmin HifA 18 (400 547, D33; Abcam)Z i L7=, 1 >OEMEIZ3 L
20 fE D RERIKZ T o & T8 P L, Desmin OSRERIRHRBLEZ TRl EE T a7k

LB ZE T 5 2 & THRERBMICKRD 2, #HlilE 2 AOWIEE N ER T TITo 7,

Zay | W FEvE

0 BoPEREI DS 1% AT

1 1-20% 0D FEEk T 55 GRE 0O Y th T b,

) “1-20% D FEIK THRVVREE D JLfapr /L & L <1
21-40% D sk T 55 ViR EE oD YL (At i

3 21-40% D FEI CHRVVGREE O QL@ 6 L <X
41-60% D FEIK THH\ IR E D Yeta T HL

A “41-60% D FEI CHRVVGREE O QL @, 6 L <X
81-100% D fiE ik C 55\ Vil B oD YL (it Fi,

5 “61-100% D fEEk TR\ VGRJE 0O Yuth it b,

“

p={i

{5,120

T — Z X EHEHERERZE T LT, BREAFREOR HIZIX Kaplan-Meier 5%, #EIZIX log-
rank ¥£%4 V72, £ OMMOFRERIZ ISV TiE, ZHERM O HLfZIT 1T Student’s t-test & L < 13 Aspin-
Welch’s t-test . 2% 8 i |2 13 Dunnett’s test 2 U, A E /KA 0.05 K & L7z, fENTIC

1% SAS System Release 9.2 (SAS Institute) % i f L 7=,

18



[(#R]
TDT IAHEAMICEVERINDIEARRRT A FDEZHETD

W R b 2 72 Control BEIZ 35\ TIXEBRMIF O AAFERIT 100% Th > 7 DIZx L, 8% R
B & Af L7z Vehicle BEIZ W Tl fe 5-B4h 8 1% DAAFHRIL 57.1% (8/14) L AEIZIK T L
7o TDT 51T LV HEARAFRIC AR L2 SGE L, TDT_L #£Ti 92.3% (12/13), TDT_H #f

2FAAE LTZ (Fig. 3A), Z OFEH & —8 LT, Vehicle BE Tl 5-BA44 2 114 LUK D FEHF
HIER BRSNS S4L7228, TDTIC X ek L., 54 6 Wi T TDT_L. H #EIC 204
IIEE Th-o7- (Fig. 3B), UUHEHIIMITIL, 8% AL I3\ T AP G- BRAAIRF I IXBEIC A
BT EH LT3, Vehicle B G5-8F CTlXZ D% b BA- L7z, hANP, TDT_L B Cldifi+E F5F
A LZeino 72y, TDT_H BECIEE G 4 B ICB W TIEAEICHH L7 (Fig. 3C), —
75, 8WERHEAIZ X B O ORI ERIX TDT 12 X » ARIRFRICA B L7z (Fig.

3D),

TDT LD ERZHHI$ 5

AN GBI 8 Ak, MEI L LEER (LVW)AKE (BW)THIE L7Z LVW/BW % Fig.
AA TR, SWRIRAANIC LV BHEICE K L=2Y, TDT IZHAERFERICA BT L=,
Wiz, EDEMBY R O HE Y2z X0 LMl 4 X2 E& L7282 A, hANP B LD

TDT_L. H O2TORIEH W TOLIHIE IR OB K 2 A5 2 LT /= (Fig. 3B and 3C),

TDT i3 EFEEEFRNIC OESE 2 ET D

AP G- BAART .0 = —FFAHIZ 35U T, Control # & FLit LT 8% & HE & B RE CIIHEIE S
DREEBEE, § b b LEFEE (IVSd)E L OEEBEEE (LVPWA)AAEICIEE L, &R
ICEVRHINDOLHAT 4 7R ADIBETH D DWS KT, TR0 HRAT ¢ 7 R AIH
RKLTWe, —J7, JREMASENE (LVDd), ¥ X OVeSNREHESE (FS) % & TUUiEEE X7

A —HIZET R SN2 7= (Datanot shown), 9725, DEKAT R R 52 DN REIS
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TICHEE S TWRWT = — X0 b IR 5% Blh Uiz, SEAIEG-BRAA 7 8tk oL 20— 3
T A =L % Table LIZ/R LTz, 8NEHERICKVEBERIZII HICEL, DWSIHIE L, £EN
BITEAL LD o T2 b DDOUHE/ ST A —ZITK T Lz, TDT IFHERFIC 2 b 2 0GE
L. DWS B L OULE/ AT A =X IZB L TR & S A IS8R Lz,

L0 IS OERE A RT3~ 2 BT, &5 8 RIS/ RNIEZ JIE LILHE - sthig T A —4
#1372 (Table2), LT a—OfEHFRE—E LT, TDT IFHEIKFHNIUFE T A —X
(dP/dtmax/P)$5 L OVthfE < T A — 4 (dP/dtmin/P 33 & 0% Tau) 2 43 L, dP/dtmex/P & dP/dtmin/P 12
L CIHEHENSAZICHE L., £72. Fig. A ITRLEMEEL —E LT, hANP BLD

TDT_L BE i iE Vehicle #f & 221X/ Hiv7e o 7z,

TDT i3 + U U AP IR FFRIC B R - SE T 5

AP 5-BRLARTIC . 8RR AMEHIB W TIRF X L X7 B3N L Cu /- (Data not
shown), 3E##% 5-Bkh 6 I OBHERE T A — & % Table 3 12", JRE (UV)B KOOk E
1% 8% B ARTIC X 0 BEEICHM L7225, hANP B L OV TDT # 512 X 0 Z ki R 5 hnens-
oo TRU T LAOBRELZRFPICHRE SN F N L& TR LT MY U AR PSR
I%. Control FEIZHA 8% BB AMAEIZIH VTR T LTV a2, hANP B LN TDT #5112 &
WEBY L 7ehote, — . ZVTF=227 T T A (CCNILhANP B L TDT #E5EHCE
WCTERLTEBY ., SREREEREOBINARE S -, JRPH 2737 &I Vehicle BETHIIN L

72723, TDT_HBEXZn 2 a8 Z2ME Lz,

TDT IIRIE « Al « TR b — 22814 %

RIE. BRHEAL « TR b—2 AXBEEICHLE L CAERE SN, SOLRBEDOFRKIZEH RV 15
b, &2 TGC-AJEMHELIZ X 2B R#EDRZFEST 720, HEHIE G- 8 #HE D BRIz o
T, 2D IZBH#T 585 70O mRNA B &4 E & L7z (Fig.5), RIE~—F—IL-1p. #rHE

{b~—71—Collagen lal O FEHLEIX Control #£IZ -~ Vehicle #£ T LS L, hANP B X OV TDT
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BRI WEAEZICIH ST, FLT R =32 Z 37 Thbh b Bel-2 DFELEX Vehicle BT
J U723, hANP $£5-12 K 0 Vehicle #f & b U CREFEIZHEN L, TDT & HIC XL S B2

F130 B AFHNISEEIN LT,

TDT X RAEFEER L O podocyte EE %45

PRE 2237 BOHINTARERE TORBERE DK T & L <IFIRAME TORHPIEE DK T 235 A
EEZOLND, Bl TDT OB RERN R OIEAFMNIL A 52023 25 HAY T, ARERIEIZENT

HeIEIR PERE 2 FE A7~ 5 podocyte & JRAME MR E ALE AU DWW TREE 2 75l L7z, JRANE B

il

L RAE BRI X 0 BEFE SN D KIM-1 O R 9 Ei&E Control BEIZ EE~X Vehicle
FECRE MU, TDT ITHEKRTFMICAEZEE b > TE L7z (Fig. 6A), Z OfEHIC
—H LT, AU RHMIERE~— 7 —Tdh 5 NGAL OElEFH mRNA FEHEOHMNZ TDT X
il L7z (Fig. 6B), podocyte {2 /&1Ed % Podocalyxin o & 8 &% Control #£1Z EE~X Vehicle
BECRE BMUIZA, TDTITHAEKGFOICHE AL b - T L= (Fig. 6C), [RIEEIZ,
podocyte D A Y v hEDERLEK S T 5 Nephrin @ mRNA #5813 TDT £ 5.8 CHEIZE )
- 72 (Fig. 6D), hANP [XZ 415 podocyte [~ — I — 4% L T 57, Nephrin EHL &I
DWT TDT_L BEIZ hANP BEIZHEANFAEICHRELZ R LT, ZOFAZEMIT L7720, BlD
podocyte [E5E~— 4 —Td 5 Desmin (2 DWNT, SKRERIATh & o3 7 3§ HLIRFE 2 574l L 7= (Fig.
6E), TDT |% Desmin 78l A2 HEI(2H06 L, TDT_L BEiX hANP BEIC LG REICIREEZ R L

7= (Fig. 6F),
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Fig. 3. Effects of chronic TDT therapy on survival, body weight, systolic blood
pressure, and heart rate in DS rats.

DS rats were fed a high-salt diet (8% NaCl) from 7 weeks of age. hANP or TDT was
twice-daily subcutaneously dosed from 12 weeks of age for 8 weeks. Control: normal
diet (0.3% NaCl)-fed group (n = 6). Vehicle: vehicle-treated group (n = 14). hANP:
hANP (40 nmol/kg)-treated group (n =14). TDT_L: TDT (8 nmol/kg)-treated group (n =
13). TDT_H: TDT (40 nmol/kg)-treated group (n = 13). (A) Survival rate. (B) Body
weight. (C) SBP. (D) HR. Data are presented as the mean + S.E.M. Error bars not
shown are smaller than symbols. TP < 0.05, * P < 0.01 vs. Control, " P < 0.05, " P < 0.01
vs. Vehicle.
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Fig. 4. Chronic TDT therapy inhibited cardiac hypertrophy in DS rats.

Rats were fed a high-salt diet, concomitant with treatment of hANP or TDT. (A) The left
ventricular weight (LVW)/body weight (BW) ratio was measured (n = 6 for Control, n =
13-14 for the other groups). (B) Representative images of hematoxylin-eosin-stained
sections of the left ventricle are shown (scale bar = 50 um). (C) Cross-sectional areas of
cardiomyocytes were measured (n = 4 for Control, n = 8 for the other groups). Data are
presented as the mean + S.E.M. *P < 0.01 vs. Control, " P < 0.05, P < 0.01 vs.
\ehicle.
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Table 1. TDT preserved cardiac systolic and diastolic function in DS rats.

Control Vehicle hANP TDT_L TDT H

LvDd (mm) 7.50 £ 0.24 7.73+0.31 7.88 £0.16 7.69+0.21 7.84 £0.20
IVSd (mm) 2.16 £0.13 2.84+0.08% 2.59+0.08" 2.61+0.08 235+0.10™
LVPWd (mm) 2.07 £0.09 262+0.10% 2.45 £ 0.05 2.55+0.07 232+0.05"

FS (%) 41.0+1.2 29.2+33° 349+20 40.4+£25™ 448+ 1.7

EF (%) 70.1+15 53.0+46° 61.9+29 68.6+3.0™ 740+19™

SV (ul) 210+ 14 161+6% 204+8™ 214+10™ 244 +13™

CO (ml/min) 84.9+53 624+3.0% 787+31"7 81.6+42™ 93.2+49™

DWS 0.328+0.032 0.191+0.021*% 0.262+0.018 0.272+0.017™ 0.348+0.011 ™

Cardiac systolic/diastolic functional parameters were measured by echocardiography at 19
weeks of age (n = 6 for Control, n = 11 for Vehicle and hAANP, n =12 for TDT_L, and n =
Data are presented as the mean + S.E.M.

13 for TDT_H).
Control group, “ P < 0.05, ™ P < 0.01 vs. Vehicle-treated group.

TP <0.05, P <0.01vs.

LVDd, left ventricular diameter in diastole; 1VSd, intraventricular septum in diastole;
LVPWd, left ventricular posterior wall in diastole; FS, fractional shortening; EF, ejection
fraction; SV, stroke volume; CO, cardiac output; DWS, diastolic wall strain.
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Table 2. TDT improved hemodynamics in DS rats.

Control Vehicle hANP TDT_L TDT H
SBP (mmHg) 138 +4 236+ 3% 226 +5 227+7 206+6™
DBP (mmHg) 97+4 172+ 21 164 +4 165+5 149+5™
dP/dtmax (MmMHg/sec) 8099 + 402 10519 + 767 9987 + 451 12195+ 714 11144 + 625
dP/dtmax/P (/sec) 98.7+3.0 782+52° 825+25 929+4.1" 939+19"
dP/dtmin (mmHg/sec) -9706 + 652 -9073 + 582 -8971 + 702 -10917 £511 " -11594 + 346 ™
dP/dtmin/P (/sec) -101.1+44 -51.7+4.11% -59.6 +4.2 -685+54" -76.9+3.6™
LVEDP (mmHg) 95+1.1 13.1+2.6 11.3+15 10.0+1.6 93+15
Tau (msec) 12.0+0.6 248+38° 202+14 185+ 1.4 16.3+09"

Hemodynamic parameters were measured by catheter with a pressure transducer at 20
weeks of age (n =5 for Control, n = 7 for Vehicle, n = 6 for hANP,n=9 for TDT_L,n=

9 for TDT_H).

Data are presented as the mean + S.E.M.

TP <0.05, P <0.01vs.

Control group, “ P < 0.05, ™ P < 0.01 vs. Vehicle-treated group.
SBP, systolic blood pressure; DBP, diastolic blood pressure; LVEDP, left ventricular end
diastolic pressure.
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Table 3. TDT improved renal function in DS rats.

Control (n=6) Vehicle(n=10) hANP(n=11) TDT L(n=12) TDT _H(n=13)

UV (mL/day) 13.1+3.0 95.9+921 88.5+8.6 76.5+5.4 785+57
Water intake (g/day) 35+3 110+ 91 105+ 8 94+6 96 +6
Na* excretion / intake (g/g) 0.58 + 0.09 0.31+0.01° 0.32+£0.01 0.33+0.01 0.32+£0.01

CCr (mL/min) 20+04 24+0.3 35+04" 3.6+0.3" 42+03™
UP / day (mg/day) 27+3 308 +321 277 + 45 236 + 32 190 +32*

Urine collection for 24 hours was performed at 18 weeks of age. Data are presented as
the mean + S.E.M. TP <0.05, P < 0.01 vs. Control group, “ P < 0.05, ™ P < 0.01 vs.

Vehicle-treated group.
UV, urine volume; CCr, creatinine clearance; UP, urinary protein.
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Fig. 5. TDT and hANP modulated mRNA expression of IL-1p, collagen 1al, and bcl-2 in kidney.
MRNA expression of IL-1p, collagen lal, and bcl-2 was determined by real-time quantitative PCR in
DS rat kidneys at 20 weeks of age and normalized to that of GAPDH mRNA level (n = 4 for Control, n
= 8 for the other groups). Data are presented as the mean = S.E.M. T P <0.05, 1 P <0.01 vs. Control, *
P <0.05, ** P < 0.01 vs. \Vehicle.
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Fig. 6. TDT, but not hANP, protected tubules and podocytes from high salt-induced

injury in DS rats.

(A-B) Tubular injury markers and (C-F) podocyte injury markers were investigated. (A)
Urinary excretion of KIM-1, an injury marker of proximal tubules, and (C) that of
podocalyxin, an indicator of podocyte detachment and fragmentation, were measured at 18
weeks of age (n = 5 for Control, n = 10 for Vehicle, n = 11 for hANP, n =12 for TDT _L,
and n =13 for TDT_H). (B) mRNA expression of NGAL, another indicator of tubular
injury, and (D) that of nephrin, a component of podocytes, were determined by real-time
quantitative PCR in the DS rat kidneys at 20 weeks of age and normalized to the GAPDH
MRNA level (n = 4 for Control, n = 8 for the other groups). (E-F) Glomerular protein
expression of the podocyte injury marker desmin was evaluated by immunohistochemical
analysis. (E) Representative images are shown (scale bar = 50 um). (F) Desmin protein
expression was semi-quantitatively shown (n = 4 for Control, n = 8 for the other groups).
Data are presented as the mean + S.E.M. *#P < 0.01 vs. Control, " P <0.05, ™ P < 0.01 vs.
\ehicle or indicated group.
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AETlE, Dahl B EEIMEZ ~ b (DS 7 » h)IZ Long-acting GC-A activator & L T
TDT Z RHER L2BR00 - BIEEZ S TRBETION T 2327 L. Z4v& EHIRERH
DFL hANP & i L7z,

ARFHZ BN T, BIR COEMEEZBMT 2720, @miE, DIER, #2327 RBSBTE(L
L 72 B\ AN DTN G- 2 BAsG L7z, DS 7 v & FIW iz Clid, RHEARBHIA &
ARG SRAI 5% BliR T 2 PRI G- O T A VR Z AL 03, ARFHIB W TIEES
PR AR A5 CIUE M O - 4513 200 mmHg (12 TH Y . I 2T 212132 BT Rk T
o, ZOFRMFTENTSH, TDTIFAEFREZRBICHFEL, LBLOBRELZRLZ, $742
5. Long-acting GC-A activator [ZJi AEANHETT L 72 IRBEDS & OIEHREI I AT b 90 ) 7 e (ri#
R EFIEST D L2 L TV D, RET MEEMENFIK & 72 o Tlifids i 1087
5, Lo T, BHBEERMEZAT 256, BIEICKE LB RSN RP R T 5137
Thd, BIZIE, WU LEFIKIIDS 7 v MIBWTBAICHELZIHI L, IERER)
REFFET L9, —F, ARFHIIW T, TDT Orm H B BRI I8 1T 2 7 bR R oD U 1 .
JEiX. Vehicle & il d 2 K02 > 72 H DD 200 mmHg ##82 TEB Y . MO FEEED £ %217
STV A 20 LR L Th, TDT OBIFRAEFREEL - BIREDIITRELEIER O
AF LRV EHEERTE D, Jhud, TDT (R B G- I i % (3 Vehicle B & [F1% T
HolebDD, LIEK - DEREELOIFI & 7 LT F=0 7 VT T 0 ADOHRBHERTE T2
ZEDPDLLEMITOND, BIKRTOLARE - EARBHRICIE, ZeEoBland, L0 ERE
BhED D 73 < Nl RN R 2N K & WRFRIK N E £ LV, Long-acting GC-A activator |1 %0 5
IZHRAF L 722 OB RE SN R DN I C X D72 70 DR A - BRI L 72 0 155 2 & AARHF

IZ K> THID TR E T,

ELTCZETUVANBETHS, ., BREDIRBLIOZEDOA =AW TIE, +5

IR STy, £ 2T ARBREHIEBW T TDT OBME#ES R IZ O W TEEICARNT L7,
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DS T v MZBWT, GAREAICL DT Y ¥ ADENERENHREFRIEDOR S Th D=0 T b
U U LRRNFE DA BT ERET D B 6N50, hANP B L O TDT (ZREEL T Y
U LPRER AN S B0 7z, ZHiT. mEEEARIC LV REITRKRIRIZHEML Tk

V. AR LR DEMORMNRTENZ EN—RTH D LHLET L, WThict XL, TDT
DI VT F=r7 VT T AN LIRS 37 Pt & v o 7B RED T N Y
LBRNRUSND AT =X L% L TND T EWREBSL, BEFOFRIEL § A =X L2EB W
TEIbE %,

TDT IR & podocyte D& 488 L7-23, podocyte (254 22 R IXMEHEREICHBWNTYH
hANP LV b1 ThoTe, TOEITEE « 7 U U AFIRICIHEEFITH D Z &b,

TDT I podocyte (ZxF LIEHEHIIZ, 7D hANP & IE_REREIVEA S5 2 & CHfE b Lz b o &
Ez b5, Staffel 513 podoxyte K5 GC-AKO ~ 7 AN [EE|Z %69 5 S MEAHE R L
TWHZ EAMELTEY 2, ARBRIZEBIT D8R & P& L7V, Podocyte IE& 501 # /X
7 I DB AEERE & O LB A el T3, mEEIS b LI IFETEME O CTd 5 7
W, A Z OFEEEZ BT 20 BB REOHE L 70D, ZHVE TIZ podocyte D E R GE %
HEg L L7 1RIEEITBR S TH 59, Long-acting GC-A activator (37 7- 725K v 7 &
BT DA E L THIRFCTE 5D, MA T, hANP & TDT OENEE Tl -2 b DD, GC-
A OTEMAGIZ X 0 JRAEREE IZMH S iz, 25 M GC-AKO ~ 7 A% podocyte 7 #1) GC-A
KO~ U ALY b EEELZITCT N2 LB, podocyte DF73 & F IR R b B R
HHRICFG T LEEABND,

LIk X Y. Long-acting GC-A activator &4 512 L 0 . BEIESCFIRICIKTE L7 - B R#
ENLUORBEZRET D Z 0D ORSNE, SHIZ, BHREIZ OV TITHRFC podocyte £
HOFGIFBENT, FRLARBEEO T 0 7 7 A L LTBEEDREATHZ L1
RERT FNT =L b, AEHOERISHIZET, FZEH 721 T2 < Y ERE - W

Pt - T2 O AR DR BTN D,
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% 3E TDT @ podocyte {Ri& * h — X LDfEEA

[(B#9]
¥ 2 EIZBWT, TDT OB 512 XL Y podocyte DFEE TN S 4L, £ OREITRELE « F b
U0 DFIRIERICIHEAFAITH Y hANP L EERTIREDRPRE NI L 2R L, Zhbd
fi R 5. TDT 13 hANP & B ~REFR]IC B Y EHERIIC podocyte (ZAEI4 2 2 & T, 50470k
HNRERLT-EEZ BN, £ 2T, TDT @ podocyte D EAEFIER ZAMEIZ L, FD A
= A LERET 2 HAYT, podocyte 18 5 MEfEFFIZ 2272 TRPC6 (Transient receptor potential 6)

IZHKH LTS ZIT- 72,
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e AR G

H 2 H T2 DS 7 v FOEHBEIA I L, LIRFUKIZ T B FH507 » b TRPC6 Hifk 2 (100
fE# I, ACC-120; Alomone Laboratories) Z IV T, 55 2 32 F0# L 72 71 Coug sk b 5 e

% hi L. TRPC6 O3Bl EE A a7k L7z,

Podocyte #IftEs 5%

52 B L AR O TIET 8% A& 2 AT L7z 18-21 i DS 7 v b & /o, SKRERIR O HEER
L O podocyte DFIMUESRIZILA Sh B v — v 7% V- 24, HEEL7-BIRE v 810 HL
T2 B 4y % 250 pm D/ NFL A FFO A F— LB 5 5 WITHR LA, @i L7=4- > 7L % 150
pum, 75 um D55 WIZIEIZH T L. 75 pm 55 W BICFEAFE LR Bk IR Z 5% w7 SR V2.
0.5% insulin-transferrin-selenium-A, 35 & O 100 1U/ml penicillin-streptomycin % f Dulbecco’s
modified Eagle’s medium/F-12 {2/ L, collagen | 22—k L7257 ¢ v ¥ =2 [T L C 37°C -
5% CO: §:fF FC4 HIEA v F aX—hL7, PBSICTHNHHE, M) 7Ytk soyva
(ZHAE Loz FIBEL . 40 um F1 = SRR 7 ¢ L2 —IZl T 2 L TRERIBB L
JRANE 2B L=, 7 4V —% @i L7= podocyte % 3x10% cells/well D& & CHEFE collagen |
a— RF 4 T2 |ZT37°C+ 5%C0O; T1 HER Lz, KEoffarnghks L <ix#Eako
podocyte |ZFFEII 72 TEREA R L TN D T & 2 PSR N ChEGR L 721, 7 v A 1IN

776

cGMP 7 vt A

513 L [FERED 1T, cGMP assay kit (Cisbio)Z FV T TDT %Sl 25 min 1% D% H cGMP
JEE A 7%E L. BCA protein assay kit (Thermo Fisher Scientific) Cilll & L 7= % > /37 & Tk L 7=

% cGMP pEAEE & LT,
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AN F9 712 7 I i NHITE

Podocyte % PBS C 2 E i L7-#12. 1 uM KT5823 (PKG inhibitor, Merck Millipore) # L < i
10 uM SKF-96365 (TRPC inhibitor, Merck Millipore) % ¥&f# L 7= RPMI 1640 Z #s0 L, 90 43

A > F 2— kL7, 10 uM Fura 2-AM (Thermo Fischer Scientific)Z #s/1 L. 30 4312 100 nM
TDT £ X ' 1.5 mM CaCl, % #Afi# L 7= Krebs-Ringer phosphate buffer % 4L L 7=, 8I~7BEEE D
AT —Y RIZHR T U— M E S, SORBMEI T A7 A (lonOptix) % VT Fura 2-AM @ 340
nm 35 KX OV 380 nm @ 2 il Kb OO L A JE T 5 2 & TN I LS T A ERE - HIE

L7=, fhIko podocyte Z 3%k L. 10 mM ATP (Merck Millipore) Z ¥RIN7~ % Z & CHIIRAN~D 71

T LR T AR LT,

T — H X VREHERERR 7 Cor LTe, SRk b P e BRI 2 3o W CIE SRR o bl 12 1%
Student’s t-test &, 2 HE L (21X Dunnett’s test Z i L. invitro WL D AFEAT v A T
XL BRI Tukey’s test 2 L7z, A EKUEIL 0.05 Adifi & L7z, fEHTIZIZ SAS System

Release 9.2 (SAS Institute) z & i L 7=,
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[(#R]
TDT i RERIET TRPC6 D& 37 REEMEZIHE 35

TDT B3 L UVhANP % DS 7 v M 8 M 5 L 7By ikt 7 9u a2 X 5 TRPC6 D % >
/X7 FEB BTG B % Fig. 7 (28 L7z, TRPC6 M3&HLEIX Vehicle BEICB W THEIC LS
L. TDT ITHEERIFANCE D A28 Uiz, $£72, TDT_L #TiX hANP BEIZEE~NAEIC

TRPC6 FEH & (3K > 7z,

TDT X podocyte ICEEEH L, cGMP % FH XH¥ 3

TDT @ podocyte (Zx13 2 BEEAIEMA AR T2 HRIT, DS 7 v X0 HpfE - B L7z
podocyte (23T cGMP iEMALEE &2 #imt L 7= (Fig. 8), TDT i 10 nM D¥EERFIT NG, R

{KTFAYIZ podocyte @ cGMP BEAS Z 2t L 7=,

TDT 1 PKG BEOEMIIZE Y TRPC 24t LZHIBEAA~D IV U AFRAZ TGS

TDT @ podocyte {5::# A 7 = X L &R T H7-, DS T v b L v B - 553% L 7= podocyte (2
BWTTRPC 24 LIz o U A AN EA~D AL G LT (Fig. 9), ATP 1% P2Y receptor %
I LT TRPC6 T+ KNV ZIEHAL S5 Z L B@E SN TWD B, RRFHIBWTH, ATPIC
& % podocyte ~D B L7 NERAITES K L7275, TRPC inhibitor Td % SKF96365 TA & (2
il &7z, TDT 1% SKF96365 & [AI4IZ /Lo w7 A A&l L7z, % T, SKF96365 D7
TETFIZHRWTS TDT 12 X 2 IIh Fi3 sk <7z h o 72, PKG inhibitor T % KT5823 13
ATP #FHEMEH Lo T AR AZ R S8 72, KT5823 & o4& Ficks\\»<C, TDT ®h v
DU LPRAHIIRILF v v STz, BLEX Y TDT 13 PKG OiFEM{kZ 41 L T TRPC6
DF v FIEVEZIHIT D Z L1 LV . podocyte (Z31) 5 B/ 7 M AZNHIT S Z LA

BHENE o,

35



Control Vehicle

A4

. ! A
S
82 5 -}i‘
g2
'_lEE 2 I ﬁ
2o
83 s a
S £ 156 | [ |
[C] @
s
a 1 b % . A E wk
0-5 D *k
° o g N !
e
00(\4\ qe'»“\o ‘(‘VS\ 40«/ ;‘0«/

Fig. 7. TDT reduced glomerular expression of TRPC6 protein in DS rats.
Glomerular expression of TRPC6 protein in DS rats at 20 weeks of age was semi-
quantitatively determined by immunohistochemical analysis. (A) Representative images
are shown (scale bar = 50 um). (B) Glomerular expression of TRPC6 protein was semi-
quantitatively shown (n = 4 for Control, n = 8 for the other groups). Data are presented

as the mean + S.E.M. *P <0.01 vs. Control, P < 0.01 vs. Vehicle or indicated group.

36



[l
o

o

o

e¢GMP production (nmol/mg protein)
=]

o

(0) 9 -8 7 6 -5
TDT concentration (log M)

Fig. 8. TDT directly acted podocytes to increase cGMP.
Primary cultured podocytes from DS rats were incubated with the indicated concentrations of TDT for
25 min. ¢GMP concentrations were then measured and normalized by protein amounts. Data are

from four independent experiments performed in duplicate.
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Fig. 9. TDT inhibited TRPC-mediated calcium influx through PKG in primary

cultured rat podocytes.

(A-B) Cultured rat podocytes were pretreated with 100 nM TDT with or without TRPC
inhibitor SKF96365 (10 uM) or PKG inhibitor KT5823 (1 uM) for 30 min, followed by
exposure to 10 uM ATP to evoke Ca?* influx. Intracellular Ca?* concentration was
determined by fura-2 ratiometry (n = 4-5). (A) Ca?* influx was measured at the indicated
time points. (B) AUC of the change in calcium influx from the baseline was calculated.
Data are presented as the mean + S.E.M. Error bars not shown are smaller than symbols.
“P <0.05, " P <0.01 vs. Vehicle group, ¥ P < 0.01 vs indicated group.
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TRPC6 % podocyte DRERLZ > /X7 TV | AV v MEGICHEEREEEDOIKIZTF L L T
%, TRPC6 O H Lo A ATEMIC I 1T 5 gain-of-function mutation 1352 i Bk SR ER (AR,
JE (FSGS)DJFIA & 72 % 2, ANP (35 ERIA Tl podocyte (2 EIZHEA L 27, podocyte FrF 1)
GC-AKO ¥ 7 A T& TRPC6 DIEMIRITHEAF L TREIEENE(LT D Z L5, NP-GC-A-
PKG I3 podocyte (2331 T TRPC6 O il &/ L TLRFEMICE < & B x b,
ARFNZFBN T, TDT ITRERIRIZIS 1T 2 TRPCE D & 2 /37 FBLEIIN 2 Il L7z, ol
JAIZHFN T, podocyte (Z351F % TRPC6 ORBUIIMIIBIREZFHERT L5 LAmEInTnD
BZ LMD, TDTIZ LD TRPCE DFEIUR FILH 2 TR LI /37 R 72 E DOE RS
RICHFELTWL EEZOND, ZORBEFNEOS FHBEOMPNIITE &7 DME N LE
T® 575, PDES5 (Phosphodiesterase 5) inhibitor T& 5 sildenafil 23 #ifiaN cGMP L& -« PKG @
15MEAL & 4 L PPAR-y (Peroxisome proliferator-activated receptor-y)® TRPC6 7' & & — & —~ Dk
AEEET D2 E TEORABEZIKT SE D 2 LANTERL Sz 2, Long-acting GC-A
activator DAE b RIREDOREE 272 LHEZZ TE D,
& 51T TDT IEEHEHIIC podocyte (Z/EF 5 Z & T PKG OiFEMALEZ /ML TRPC DAL 7 A
TENIEMEZ B2 2 L 2R &viz, PKG (X TRPC6 @ Thre9 @ U »EE{k a4 L CF v /b
EEZIHIT 5 08, J722b5, TOT IIRB R TR AL EREIZImG 2524 T
TRPC6 D H /L0 A ANIEMEZFE LT\ D &EE 2 B, Invivo TO Long-acting GC-A
activator @ podocyte fRi#Esh A 1T 5 TRPC6 {HMH:MHI D% 5 £ IZ- DT, TRPC6 / v 7
T MU R EEHWEER RS AN ETH D,
Z B0 TRPC6 DI BLES L ONEMEIIHIERIE D cGMP IEMALIE L HT 2 B2 b b,
L7>L. PDES5 inhibitor X2 NEP inhibitor {2 2 5 NKIM:D cGMP % L < 1% ANP OHIANIZERE R
ThobEEZLI, FMEREDO S THEMENP OBRGOHNESLTHAH, X 5HIZ, soluble
GC I podocyte TORBLE AV 720 2 DIZ%F L GC-A 1% podocyte 12 < FHLL T\ 7 Z &

75 sGC activator & Fb-="T GC-A activator {3 podocyte (235 TH /712 cGMP - PKG % & 15
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PG I, 3RAY TRPCE inhibitor 2% podocyte fRFEICHLTHDH L HIBZ 5, LirL, WD
INDIES FILERDBRE SN THD B b0, RIZBEREHIITES TORY, @EREZ
F2ZEDn—FAOfICh, TRPCE (ZAIGIERIEEZR 3 2 A4 % 7 EARRIC b HE R
NP THDLIEMB, F v RERZRNICIET D 2 LI X 2 BMENAIBEDEEE & 722 2 7>
H LRV, —7 . hANP IZERIR TIR< b Tl Y | MER T & &2 BT IEFEEOBREIX
IR, BV 21T o e AREHZ B W T H —fRIERCMAK « JRNT A — &5 Tt i
Ron7eio7z, Lo T, Long-acting GC-A activator £ TRPC6 #jiffil| & A H = AL & LTHT

LHOBREIL L 205D,
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ABFFE T, Long-acting GC-A activator DM G512 K 0 L « BIRENRDRHA 5 Z L3910
TRENTZ, BRI, MESPHIRICES: LR WIBSREDR D 2 RGBS hs 2 &
X BB EEEBYE AW ICREE TIIORE R, Ko Tl ARWFSERR IR R 2 Bk L7
NI AL—=va L H—F & LTEREPKEV, hANP, Entresto e &'t h TOT BT
ZAHLEBETH Y, AHFFEAUE & T Long-acting GC-A activator |33 5 (12 FZEL ATREME D E
a7 ThHDH I EIRSNIZ, £lo, TRPC6 2 Lica=—7 B R#EA I =X
ORI, DARRIET TRIBRELZ—F y b & LI OREICERT 2725

Do

ARREHCBWTE L B 2[5 T 5 TOFDZ MR L2, R TOaX baBLO=ar 7
TA TV ADOBR THEORMIIFE SN TV, T72b5, L0 iRy Long-acting
GC-Aactivator DBAZFEIZ L 0 B GAEE AW D 92 & AEAHRAI Lo O 2 5 ATRE 72 (K53 GC-
Aactivator OBRFICE VBN T AT 4 r—2a v O—RLVERKLSTDHZ L, HTLV &5
WCEFEFLWT BT 7 AV ERDIEA,
AW FIZ LV . Long-acting GC-A activator O AISEBFIEBAFE N R L, Hillls - BARIRE

L LTHKRICHSND Z L 2Lz,
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