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—fE{bZEH# (NO) L hIT LFJRA~TF R (NPs) 1,
MBRANED S RAyE Yy —ToHEY A2V GMP
(cGMP) ZE K L, FRUw7 2RI RS2 10 -1 A D st IS
MBS TND 6, 2070, MlNIZE TS ¢cGMP L
LD, B MER M OA A2 IR RAER L L
THIFRS D, BESCIE, MmN HIIIZ A9 DN R
A NO ARREERZ KKSE T2~ ATIE, TR Ak
DOT=HOIZED I _EF S L7 5 B S 2R
I8 DITHL, RS ORAG AR BL T Dbk
B NO AFEE#RE RIS E I~ AT, mREANE
L CH RIS M & M E2 RS2 0 ZeN S iuTn
%o =07, TRIDLRRATFREEMALT 57077 —
TTHD corin KRS ET=~TATIL, TR LPEREE
FakL, RS MAZRT O olzxtL, FRIT AR
RTFROZRECOLER T T = Vg 77 —8% K
RERTG AT BRI L 25 e S TG 1
F# 1%, NO/cGMP <> NPs/cGMP D /) /L% T 7x
SNDRIBDZAENEZ, cGMP DL/ T =7 —5
T THDH cGMP K7 BT A% —F (PKGla) 12 28
LI EN 2 R CDEE 2, B MEICRBT
BHE RN TRBIL TS,

A REAPRR I T M A IR A AT 5 28T, MR O
— WA o TG BN 2072w, ARG BN O RIS
{bid, SRS & M O FRIE LI boTnA L
EZHND, BARBARIEE O A HURZ M~ DA
L7277 bKBIEE T Va AW B ZE CIE, ma
WAMMCE T EANRBDOENED, ZORERE M
V3 A SR AR A AR AT (RDIN) (2 0 2t 3l 7 A2 S e i
B2+ AL TRASNAZENBIL TS 15, — 7,
WEBRa DT RV 25K B BOTEME L, NO &
FEED M & hER LRI D, TRV B RO K
7T, BREICEIAME E LA Bt E )
ROHNLEDD, RDN 17> Th BHES MO E
FROLIVT 6, AL A~ O AR EI OB 50O K
XL, KR A R ET LV CTRARDZENHESNTND,

IT4E, PKGlo OTEPEFREIHEREEL T, cGMP ITIRFFL
RN Ry 7 IR S s S T, 2O EENER
SNTWD, REZEIKDY R LEEE Thd PKG 1213k
MZFUWTPKGL & PKG2 D 2 SDT AV T +—L00,
PKG1 [ZIZATTA AU T M2 LD PKGla & PKGIB A3

TEET 2, DI B & IT/FEL TD PKGla 12
FREPZ2ELST, N Kianh 42 FHOVAT AL
(C42) gl sd e, 75 FINIZT 2V T A RERKG DN B L
S, VAVTAR ZERMETDIENAEN TN D, 2D
PKGlo TA/L7 4R ZERIE, IEEEIIRZE O BEES
AR/ N 2 cGMP FRRAFHEIC iR S T 52 LA R
I TNB 2,

EFLOMRIZLY, mREHET I~y AFEN T
t PKGla VALV T AR ZERNPFEEL CTWAIED R
AU, IHIT C42 B A SEARHR R E B A L C R
ZPEDRIENZ T G- L OB ETT e KRBV Do TET,
ARG B O MRIZEME ThD / V=17V
(NE) O JR Hr o R gtk 1~ Zp s e HIC C42 Fgfbod
BEE- AV RIBEIUTRY, PKGlo Db EAZBARIRITENC
B HY 7 AMEZKE ST OB LI THD, A
WRFETIL, C42 BV ANTEHL -V Ry 7 2R
PKGla %8 ARBISHIMALET VA, 2R
EIEENCIITD NE DA =X 58 PKGlo LR
o 7 AR O B RE T T 5, B H O—@#OBFIEHE
RATFE D WA W28 THY, RS M & £
BIROBETEIE PKG ORERIA FAPED B A X D47
FTHD,

2. ARAE

Medium change Serum starvation NE

| Days after
0 1 2 3 4 5 6 7 T 8

transfection

Sample collection

2.1 RFMEFEMREANRRIONM—IL

10% horse serum (HS, 26050088, Gibco™), 5% FBS
(SV30014.03, Hyclone) & 1% Penicillin—Streptomycin
(168-23191, & L7 /v 2L MRS ) ZasinL
7= Dulbecco's Modified Eagle Medium (DMEM, 11885092,
Gibco™ ) ¢ PCI12 #fl 2 ( European Collection of
Authenticated Cell Cultures, Salisbury, UK) & 353 L7z,
22 OFEBRTIIARY-L-IVra—hk 12well 71—k (4815-
040, IWAKI), 2.4, 2.5 OFERTIIARY-L-U¥ > a—k
6well 7 L — b (4810-040, IWAKI) {2 PCI12 i in
(1.0x10%/ml) ZFEFEL 7=, 24 WERTEICT T /AL AR
#—% VT FLAG 27 @& LT2eb® PKGlawr £7213
PKGlacas (1x10° vp/ml) Z PC12 Ml 28 s FE AL Y,
6 HFfE 1% 12 neuronal growth factor 2.5S Native Mouse



Protein (NGF, 50 ng/ml, Thermo Fisher Scientific) Z#sINL
7= DMEM (10% HS+5% FBS) CTEHIAZHLL 7=, PAt% 3 H
FEIZ DMEM (10% HS+5% FBS + 50 ng/ml NGF) Chz
ML, 6 AP£IZ PC12 B MHRZE L (iR & 22 A%
g~ bz B L7z,
2. 2 RBEMABZEMRICETSETETFRIBMENT

AR EARFRAFRAINRIZ 431 F%, serum starvation L, 12 [FEfH]
12100 nM D /)L £ %72 NE (A7257, Sigma-Aldrich)
T 30 yRA#II L, Buffer RLT Lysis Buffer (79216,
QIAGEN) Tz [FUX L7z,
2. 3 RNA#IH, U7/LB4L PCR

AR AR AR A2 D RNeasy Fibrous Mini Kit (74704,
Qiagen) % VT total RNA ZflH L7, #HL 7= RNA IX
PrimeScript RT-PCR > A7 A CTHHR G L, ##5 DNA X T
FLORFRAYABMR AR S 77 A ~—& SYBR Green %
FWTHAIRS Y, PCR SUGS O IEEY 2 E=2) 7L
72, FEBLET 18S THIEL, FHRAIICERLTZ,
Rat c-fos Forward; 5’-AGC CGA CTC CTT CTC CAG CA
-3’, Reverse; 5°-AAG TTG GCA CTA CAG ACG GAC
AGAT-3,
Rat 18S Forward; 5°-AAG TTT CAG CAC ATC CTG CGA
GTA -3’, Reverse; 5’-TTG GTG AGG TCA ATG TCT
GCTTTC -3’
2. 4 RFMERMAD NE i E/E

transfection Medium change Medmm change Medmm chmge ACh

|l 1 I

I | Il | I | | | Days after
T T T T T T T T
- <

in vitro Experimental Protocol

A SEARRAR AN o3 b 1%, 2% HS 24 T2 DMEM (28
HIAZHL, 12 BE#IZ 100 pM O 7 &F /Ll Ach
(A6625, Sigma-Aldrich) T 10 ZyfEH4L, 2RI
720 BN L= B2 0.01 M OHEFE (1 mM =F L2 P77
U PUREERE (343-01861, &7 /v AF1thliERpket),
4 mM AZHEE T RN 2 (197-02365, & L7 1 /v A5
R 4) ) Z WL, Noradrenaline Research ELISA
(BA E-5200, LDN 1) 2 ¢, EiFHichti&niz /v
TE R T7YL NE REZHIE LT, AR AR X EY
L, vV FE—R~vAra7L—R)—4 — (SpectraMax i3x,
Molecular Devices, Silicon Valley, CA, USA) CTHEH &%
HIZE LT, NE &%, ELISA TEHM7Z NE JEEE AT

AR OB H B CRIEL T,
2. 5 XB@EFMRICSTSFOI EFOXRLS—E
(TH) D)2 B AL F

ARIEARRARAMIR 253 {b £, serum starvation L7=, 12 I
M2 10 M DT T A FF—F A JLEHKTHS H89
(B1427, Sigma-Aldrich) Z#INL, 30 4712 100 pM D
ACh THIKL 7=, %72, PKGlawr ® ACh FIEEEIL, 1 uM
DERE) PKGla HEZETHS DT3 (D052, BIOLOG Life
Science Institute) Z#SHIIL, 10 /& ZHIIRZ [EI L 7=,
2. 6 BXREMERMEMRDN)ETILIZETS TH Y

Vb L PKG1a BRI — SR D LR ET

B AR PKGlo v A (PKGlawr) & C42 &2 ) A
ST Ry 7 AFEESE PKG Lo (PKGlacss) D /v 7 A
~ U A% R B (8%) T 3 WM E L=, RDN £7213f%
Fit (Sham) 21T o7, FEEN R Fike T 5Fite 2 ¥
M ORE CTHERIL, BigikE W Ty =220 7wy 7
(AT EHAT T,
2.7 DIRAVITOAYTAUY

HE B O PR fE 12 1X NP40 cell lysis buffer (FNN0021,
Invitrogen) , B igkHAROVRAZ 21X T-PER™ Tissue Protein
Extraction Reagent (78510, Thermo Fisher Scientific) % H
Wiz, Z7u7 7 —EBHEH B 7T )L (cOmplete™,
4693159001, Sigma-Aldrich) 1 #7'Lvh& 1 mM 7 ==L
AF VAR =)L 7 LA YR (93482, Sigma-Aldrich) % ¥s
JIAL7= NP40 cell lysis buffer 10 ml £7=13% T-PER™ Tissue
Protein Extraction Reagent 10 ml Z 3%, ZiHD¥RfiE
V7 7—IZiX, RVT 7V T IR OVERUKENE TiEAA
7 7 4 — P [l % #| ( PhosSTOP, 4906837001, Sigma-
Aldrich) 1 #7 Ly M, HEETTARV T ZUNT IR v
BRIKENE T 100mM O N-=F)L~11 2K (E3876,
Sigma-Aldrich) Z¥fML7z, 100 V CEXIKEIR, BIRT
AT vy T4 VA& E (7 27 1y R Turbo™ #5752
AT I, #1704150, Bio-Rad) Z W TRY 7 ke =07
52 (Amersham Hybond P 0.45 PVDF blotting membrane,
GE10600023, cytiva) [ZER T L7=, | RPURITZNEINT
REAfE L, 65258 Ot e H R 3K (Amersham™ ECL™
Prime Western Blotting Detection Reagent, RPN2232,
cytiva) L)V« A A—T T F T A% — (ImageQuant LAS
4000mini, & 74V SRS ) 2 W THBZ LI,
Phospho-Tyrosine Hydroxylase (Ser40) Antibody (27918,



Cell signaling ) , Anti-phospho-Tyrosine Hydroxylase
( pSerl19 ) antibody produced in rabbit ( 3671S, Cell
signaling) , Tyrosine Hydroxylase Antibody (27928, Cell
signaling) , Monoclonal Anti-FLAG antibody produced in
rabbit (F2555, Sigma-Aldrich), PKG-1a(D10G2), Rabbit
mAb (135118, Cell signaling) , GAPDH Rabbit mAb
(14C10, Cell signaling)
2. 8 ffatfRMT

T = F T NP R AE R 25 TR, £, PCI2
MR c-fos FEBLE, NE Mttt &, TH Vb E &7
—X1%, Two-way ANOVA (2T NE #Ii%, ACh $l#4ick
s PKGlo DR TFRID B BAEM D3 80570
BOEL, ZHEAEM DA B2 6 3R T a1 T -7,
BHEOT L TN ARIENZE D Figure NI LT,
HERHIHTIX GraphPad Prism Version 7 2\, A8 /KU
5% CRIELT,
3. MiEHER
3. 1 PKGla ZBAL-XEAEGMIEE NE TR

¥ 5&, cfos OFEBEHAEMLED, MEEFEME
TEZROIEA T

SEREARRIE BN S AL 2V, B A iRz Lo O B TR A
INDOYMSIVIZT B F )Ll (ACh) B Eitk#HED == 5
M ACh ZRBITHE G T DL, Eitk#ED T 7 AFifk
Ko /e 27V (NE) 23 7ibEis (Fig. 1a) , 43 Wk
SHU7Z NE 1, B0, g 728 oRMigE#RD 7 FL
FUAZEFERENUTHER 27, Hitg#iEs 77

a b

Postsynaptic ending NE

AHHERD 0 ZHRERITHFESL, NE O5WEIIHIT 5
FHT AT T 4 — R THREE B D5 2 Invivo D FEER
TIX, NE OS2 PKGlawr & PKGlocsps D CTHEMNE
CAZEMGoTND, ZOAH =R LERDT-DIZ )
T AR BT MR EITIER L, T AR EE
ST AR TRRFILT,

Z v MR AR A S DA EARI CTdh D PCI12 HifiE
V&, ARRRCR K- (NGF) 2 E IS B2 &, AR AR
Rl 2o b T DT ENMBIND, AR, ACh D
FIIZED NE Oz 570, 7 Afii=a—n
YOETNELTHEHEB LN, RREARICBITHY
F T ARG B 0L T T ARMNEE N LT AT 47 7 ¢
—R IR TREL, 2R IA NE CHIBIL,
MEEI~—H—Tb5 c-fos DIEAZZAHL7-, NE #i
W% D c-fos DIEHLE PKGla BRLDOBIRZ L3572
\Z, PC12 MR T T /A NANRT H—% N TehD
FLAG #7 il PKGla (PKGlowr £721% PKGlocss) &35
AL, NE OHIEAVIEL Tl U7, i
DA HHIELIZ728, PCI2 I AL 7 =7 a4
|2 NGF ZWINU Tz, 2SR RARHE T NE R L0 A
BT c-fos DIEBIEHINEET228, PKGlawr & PKGlocss
D HIE(G TR CEE D 720 -7 (Fig, 1b), Z O it
HEK293T “Cb[RI= 72805, PKGla B LI LD A e
WIEBOMFLLT, T T RRIma—ar RO T TR
BAERIZEITD NE ORUGMETTHEIZBI 5L Tz e
DRIB ST,

c-fos/18S in Sympathetic neuron like cells

NE X genotype P=(.7783

WT C428

Fig. 1 a; Neurotransmission between pre- and post-synaptic neuron, b; NE stimulation
similarly upregulated c-fos expression in sympathetic neuron like cells transfected with
either PKG1aWT or PKG10#2S, P values show 2-way ANOVA interaction. NE X genotype,
interaction between norepinephrine stimulation and genotype. *P=0.0127, ¥P=0.0288 vs

each control by posthoc test.



3. 2 PKG1o B AR BRMiZHRHAaZE ACh THIET 5L,
PKG1awr TO#A NE i EAEMNL 1=
NE fittt #&& PKGlo B2 {b D B2 A5 4572, PCI12
AHIEIZ PKGlo 23 AL, ACh OfIA VL T NE figH
EA LT, PKGlawr &8 AL 72 AR RARHI Tl
NE HHEDEIRIZHINLZ12H 05T, PKGlocas
TIX NE 23S 4, PKGlawr & PKGlocss 238 H
T HHINEMIC ACh (255 NE it &IZ #4807 (Fig.
2), ACh HIIC L% NE FUH DI LA PKGla &
BIG- D RIR S AL, ATEARRRTE B F01 T 2 B |12 e A AR A

TWAEFEE 2 BT,
3. 3 AChRIi#Iz&Y, PKGlowr 28 A LT-3 B eiZtk
AT TH OB E A FTHEL 1=

AT A= VT IV ROBEERESNHT Y R R
¥ 7—E¥ (TH)IZ, NE OffHEERCEbY, L-Fry
% L-DOPA |ZZE#aL, NE °R /S ORIBAZ ARk
%o F1z, TH OREETEVETY B ST LRSI 2,
Ser8 <° Serl9, Ser31, Serd0 DOV FAVEL AR % 727 1
TAFF—RBIZL o TRIRRR BRI A 32T TOD T ENE
HNTUWVD, F1IThH, Ser40 DV FR{KIE TH DiFMAVIZ &
HRESHEL TR, RVELEMIIT PKG <° PKA,
PKC OIZELL THIESN TWDZER D> TUND,

ZZT, TH VVEB{bIZB1T5 PKGla M{bOE R R
95728, PC12 #lHEIC PKGlo 23 AL, ACh Ofili4
AL TR RARMILIZITD TH OV ki T -
RE Ty T 47 TRl LT- (Fig. 3), £z, B5-% M
FTE72 PKA (255 Serd0 Vo Bk D BB A PR
728, PKA [HEIED HR9 ¥R INL7= 1T, BIRAY PKGla
FLESRTHD DT3 HINCED Serd0 V(L ~DH %
R U7z, 55, ACh #IIBIE PKGlawr 238 A L7 A3 g
AR 3N T Serd0 O TH Vb A B I CHI NS
B3, PKGlacsps &8 A L7232 AR AR Cirxy v
FRIL OB RN D2 -T2, £12, PKGlawr CTILdEL
72 TH Ser40 V&{biZ, DT3 OAHETE(LE RSN
ENRDOM Tz, —J5, TH Serl9 DU FR{KIE ACh HiliE <A
(b FRD 7o T=, 21V, TH Serd0 OV FVTTHEIZIL
PKGla OFLAISMETHY, PKGla Dfg{bE T4 5
ZEIZED TH Serd0 OV R b ZANH CE DI LD Dh -T2,
F7- PKGla Bkick? TH VU #{biE, PKGlo DTG
AL EFMNIL CRIDEHFS ThHIEDVRIES T,

NE Release (ng/mg protein)
ACh X genotype P=0.0002
300+ *

200- -
100 %
0 LS %&8 & ‘;;

ACh - - +
WT C428

Fig. 2 ACh increased NE release in sympathetic neuron like cells
transfected with PKG1a™T. P values show 2-way ANOVA
interaction. ACh X genotype, interaction between

acetylcholine stimulation and genotype. *P<0.0001 vs WT
control by posthoc test.

3.4 SEREBTHBEINIVATHRBICENT
Ser40 @ TH YU ERIELIETTHELTHY, S RIETHE
mLtz PKGla SRILITAR ZERITERBEEFER
BEEICKD TH UV BREIZERITLT =,

A JEAR AR AL TR 7= PKGla ka3 25 TH
Ser40 V(LR CHORESNDOD, BRIERT
i B L7z PKGlawr ¥V AR LU PKGlacss ¥V AD B
Wz W CRIIEL, B A AP BRARHRAT (RDN) 12 L0 &
RRIEARFERITHEE TH VAR b D B 2 i E LT, i
W AIZEY PKGlowr OEFAAELTIZ TH Serd0 DU 14t
A BTN, PKGlocsns OB ClImatEic
IVEALZRBD Dol £z, BEEREICIOBHMET
@ Serd0 U E2{bIX, RDN (220 PKGlawr & PKGlocas
DB ST CTEBICEINTRII L2, — 7, Serl9 (Zd1)
% TH Vbl Xm B A I IV E L2072 7 (Fig.

4a) , EEH ALY PKGlawr DEECHEIND

PKGloa YAV7 4R &KX, RDN (ZJVZE AR 78

o7z (Fig. 4b) . DL BV, AR Ia TRl 72

PKGla f&{bA&7195 TH Serd0 Vo FfbiX B CLH

BEndZEnbonolz, iz, PKGla ki, B Az

BRI LD TH Serd0 Vo FR(LIZHEATL, EFEICATE

THIENPRIBSNT,

4. % R

NO/cGMP X NPs/cGMP DKz BT 5T =74
—453F PKGlo i, 45 - O sty ) L AE R
72E DODIE ROMRERE ICB W CEEREHEEL TV
%o FEHIL, cGMP FEGIZEDHERD PKG EMEMAEE 1T



p-TH Ser40 —— ——— e e
p-TH Ser19
E-TH | o o oo oo s 60 0 S0 S s s ot
ACh - -+ + + + - -+ o+
DT3 + +
HS89 + + + + + + + + + + + +

WT Cc425

p-TH Ser40/t-TH
AChx genotype

p-TH Ser19/t-TH

3 P=0.0006 3
2 . 2
» @

. =% % & »FIFE
ACh -+ + -+ ACh -+ + -+
DT3 + DT3 +
HS89 + + + + + + HS89 + + + + + +

WT C428 WT C428

Fig. 3 ACh enhanced TH phosphorylation at Ser40 in sympathetic neuron like cells transfected with PKG1o™WT.
*P<0.0001 vs WT control by 2-way ANOVA, with main effect of ACh stimulation and genotype.

a WT C42S
p-TH Ser40 | =™ =™ e
p-TH Ser19 — - - an

t-TH | = SIS0 irss s o

NS HS HS NS HS HS
Sham RDN Sham RDN

p-TH Ser40/t-TH
3.0 * 3.0

2.0 % # s 20

101 L

p-TH Ser19/t-TH

33 1.0 ¥ <
T, 0%%%;%% x

WT C42S8

D — Lms 2

M~ — - -

[eFN )] ; [ —

NS HS HS NS HS
Sham RDN Sham

Dimeric PKGla (%)

sof *%

NS HS HS NS HS HS NS HSHSNS HS HS NS HS HS NS HS
Sham RDN §pam RDN Sham RDN Sham RDN Sham RDN Sham
WT Cc42S WT Cc428 WT Cc42S

Fig 4. Salt-induced PKGla oxidation enhanced TH phosphorylation at Ser40 and preceded renal sympathetic overactivity.
a: P=0.0024 for high salt and genotype interaction, P=0.0009 for RDN and genotype interaction. ¥P<0.0001 vs WT NS
sham, P<0.0001 vs WT HS sham. P<0.0001 vs C42S HS sham by posthoc test. b; ¥*P<0.0001 vs WT NS sham, C42S NS
sham, and C42S HS sham, P<0.0001 vs WT NS sham, C42S NS sham, and C42S HS sham by 1-way ANOVA.

B2, la 7AY 74— LR RV TS ThHhD
C42 DOfbEaiZ T LIZL Ry 7 AR L, 0%
BRI A D TUNVD, C42 (kiZLs PKGlo ALY
SR T ERITE AR THRBLL TRY, B AR OIS
i LRSS EOERICEA L TWHZENTE A D
FZEIZED DD > TE TS, £z, C42 OFERA (L
LD, RSB IR W THRIZEDE TH D/
N X7 (NE) D3 WAL TSR R 235

5, PKGla (28115 C42 ZIRFIER S LTt FRFZE )
REsib, 7 MR et TR i DA HIlE Cdh D PC12
HHaLE, RN - NGF 12X ssieesimiaic a1eL,
FRIT LRIRAT TR B cGMP 7107 %, LA A S
DORFECNE Z T2 ENHHI TS, ZiLdD, cGMP
FOTWRDL 7 FNABTEODENNPE LA A28 NE IS
WA A TVAIENRIBENDN, NE HCkiT5
PKGlo LRy 7 ZHllEIEO BRI IR TH D,



A BIORFZER R TIE, H & ORFZERE R Thh-T&E T
PKGlowr & PKGlacss DfEITTRO5ILS NE g O ZED
B IC B2 DT, SORDMETETT o7z, BRIITIX
AR AR U R D Fi i R 2 S T 7 AR R L O
T AEKERIGT, T AEEE O SMEE PKGlawr &
PKGlacss THI LTz, £, AR IR DT F 7 A
BRRIZHT-DENATEEL, HEK-293T #fEiZ PKG %
EALZ ET NE FRICEARGHEE L7 5,
PKGlawr & PKGlacgs ORI TEEFRD IR -T2, IKIZ,
AR D7 A% D B 3 L O 7 AR A~D
AT AT T 4—=R A\ 7R Z fRE L, AR ERAT A
|2 PKGla &3 AURKRIZ el LU 7=, HEK-293T i
LIRITL, NE FIEIC KO IE S~ — 1 — CTh D A1
BIAT c-fos DOFBLN EFH-LIN, WiBRFAM T
PN Tz, T, PKGlo B E3BE535 NE iz
°/7L7°xﬁﬁ:;—my%°“/+7°xﬁ%%@ah ZHIFTDHNE DK
ETCER R 5 L TWAZ LB EN ThH -T2, £ZT
PKGla %‘f%ﬂbf:é&@@ﬁaﬁ%ﬁﬂiﬂ@%*EF#%{KJJF%E’C“Z?)
%7 vFNal ACh THIBAL, > 7 AR gL
72 o PKGlawr % % Bl 3 2 22 J& i ff A% Al T i
PKGlocgs b, Frvrekndxy 7 —8 (TH) O
Serd( (ZHRIFHV LA TLHEL, NE FH &N EINT5
TN oT, Z0 TH Serd0 DU R TTHEL, DT3 iR
INZEY PKGla DIEHZMHIL THELRHLNRND
LMD, PKGla DIEVEL~UL L IMNZLI- BB L E 2 b
72 C42 %417 PKGla FE{biZ kD TH Vi E21k (Serd0)
DREFIZDNWTE, SHRDIRNTRLETHD,
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Summary

PKGla can be stimulated by oxidation at cysteine42 (C42), which leads to elicit vasorelaxation in resistance
arteries. However, the significance of C42 oxidation in salt sensitivity remains unknown. We compared blood
pressure changes to salt loading and fluid balance in mice harboring either wild-type (WT) PKGla or the C42S
mutant that is redox insensitive PKGla. We found in non-reducing SDS-PAGE that disulfide dimer of PKGla via
C42 can be observed in kidney subjected to salt loading. Despite equivalent fluid retention between genotypes, BP
increase for sodium excretion was required in WT greater than C42S. Intriguingly, low/high frequency ratio in BP
variability, a sympathetic indicator, was elevated in WT during dark period, whereas was suppressed in C42S.
Sympathetic activation in WT compared to C42S was recapitulated in urinary norepinephrine (NE) and renal NE
content. Renal denervation (RDN) suppressed those NE levels and improved a decreased slope of pressure-
natriuresis relationship in WT, while the slope didn't change much in C42S. The suppression of NE spillover by
RDN corroborates PKGla oxidation-related renal sympathetic activation gets involved in NE biogenesis. To
assess the underlying mechanism, we checked neurotransmission between pre/post-synaptic neurons, using
HEK293T or PC12 sympathetic neuron-like cells both transfected with either PKGlowr or PKGlacss. NE
induced comparable c-fos upregulation between genotypes in both cells, suggesting neither NE reactivity in post-
synaptic neuron nor the negative feed-back to pre-synaptic neuron appeared the mechanism of PKG oxidation-
mediated sympathetic activation. Importantly, the upstream neurotransmitter acetylcholine increased NE release
especially in PC12 cells expressing PKG1owr. C42 oxidation activated tyrosine hydroxylase, a rate-limiting enzyme
in NE biogenesis, by phosphorylating at ser40 in PC12 cells and mouse kidney as well. We reveal that PKGla
oxidation exacerbates salt sensitivity through sympathetic tone and propose that C42 redox sensor of is a useful

therapeutic target for salt sensitive hypertension.



