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- AEd A3 A AAHoR A 1,7005F W AHAE @ T8 APTYUASRE bec
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o AT/ H

- 384 2 nFIAg ARrAe olg A o] wE AAA(MRNA, microRNA, IncRNA,
alternative splicing)®] A4 - A4 W3S T2uddy sto a2 F 7FK AlH-79
A3 e TS 5322 &

- A% Sold WA WEHERE FA4 UEQD BA L AR A8 Sold nAE wui

- ARAA W] WEksh: B4 A 1 S FAA 24 el FHFozA
AR AR AR W

- g Q1= Hlol o]~ A

2. ATFIRE 2 A3}

2-1. ® 1 MR 2|

o T2 B 75 O|YLAE(FA, A, ¢4 e AFH TEEDL 75 2 AT

p/

- 839 CH7BL/6 "}9-2~0] ketamine (50 mg/kg)¥} xylazine (5 mg/kg)S <LSFFAslA
3 F, AFsEUE A48 §5F AR & 2533 /)FsF proximal left anterior
descending coronary arteryZS 7-0 silk B3¥AIE £& (29 2). F5 95 E 5-0 silk
VAR B3stal 5T E AlASHY] Sgo] IHE=A g1E

- 8F% C57BL/6 w925 A7) Wi 43 wdsta Mgatar E3AE
epicardium® S3A171 | B3 2dS MI_Sham o2 243

= Cardiac remodaling

1

o
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2
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hins)
2

AH FEe B ClAWAE AP AVA FERD TE

- AAZEHE B3] AF 75S 9u]dE ejection fractionS MI_Sham 15l A
63.86+£3.10 (1), 72.07+£3.73 (8)Z #ZFH UL, MI 1wl = 43.93£4.26 (1),
45.59%6.97 (8% #ZEo] MI_Sham ZLFol thv]s] A= Fola NA7|s #3=
B9 (29 3) (p<0.001, t-test).

- AA%x5399 fractional shorteninge MI_Sham ZI&FolA 29.86+2.02 (1), 35.84+2.79
(8F) #=HY, Ml AFdAE 18.33x2.15 (1), 19.32+3.74 (8F)E T=x|o]
MI_Sham ZZ&ol thH]s] TAG oz F2]3 xFo]E W<l (p<0.001)

- AAEA/AZE 9L ML 1994 oF 10.4%, 1504 23.9%, 854 29.3% =713 (A5
p<0.001, t-test)
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- 8% C57BL/6 v}
tribromoethanol=
Aleg (9 5)

=
—=

- 85% C57BL/6 "5 WOz &

A O & tert-amyl alcoholdl] 3¢l avertin, 2-2-2
W FAeke] ml3 e 5] transverse aortic constriction (TAC)E

13 o v, AFetE TACS FlekA e
TAC_Sham 22& %3t
(A)
(B) (C)
100 EF Ei‘} Fs
£ m p 40
- :
u. 0 E 1
. {o
< - |
bk ot o G
SESE &
&.P_l.'.;" ‘_\v_llp" A\?p -‘3‘:’
(D) _— (E) - {F) -
= 6 ¥ n 12
Es gi 10 E- 10
%-1 E! [ EE 8
Eﬂ ;E [ EE [}
_; 2 g 4 iE 4
I g ] I 2
Tig oot g : bk gt gt o g : bk gt gt g g
ey & » B
PR «1-"'}"9 <+ FEFLELE FEFSELE
‘\.}" x"?ﬁ «"?G. A \‘i‘ﬁ/ «?ﬁf ‘?;. «“Gf «é'l.
a6 v P ARA BERDY A% Vs % A% 20 Bd 7E F 19, 2%,
85 (It 4, U, w4 T Az (AE Fdstd A4 7l B-0O=
$lsta, AF L AFFA D), AFH v AE-P)E 54%. (34 TAC +=9 4
$, % F9 BRAR Ad AF2LT Blstel dolE 9l
- AZZL9 Ax} TAC 259 A% ejection fraction®} fractional shortening©] 238}t
WHEER] ok (EF: 73.07%£4.44 vs 68.10%£5.14; FS: 36.59+3.47 vs 31.87+3.93), TAC
8% TAC_Sham 85l H|alA fFolstAl A7l Astd (EF: 69.59£3.19 vs
48.71+5.50; FS: 34.01+£2.35 vs 23.81%£2.69; t-test, p<0.001) (¥ 6).

7Fst (p<0.001, t-test)

TACo| <3 =¥ n3dIAg vA

AAFA/AS &S TAC 19oME WMekA] &ekar, 25014 37.2%, 8FA 29.4% =

1} NEAS FAAESHoR glsty] fls] ANP
(Nppa), BNP(Nppb), SKA(Acta)2] F#AxF B&d S qRT-PCRZ &<ls}¢lar, BE nlA< vt
o] AF-AoA AASA 7S &2lsA S (p<0.05)

-9 AnE TFEE W, 2 AFdolA AAsta Q= oA WA FUHA] BRI EA H 4
184)e] AR TE Ede u§ AFHdoz FHHASS ¢ F Ads
o A A nFHIYAY HHA FEEDS U&F AAA A L B
o T ARA B AHALA ALt
- Illumina HiSeq20003} HiSeq25002.2 FA/AA/MH AR mdlo] AALAES AYAsH7]

_7_



Al sldd B oHsEA AR ks Bdo AR
Z 2
o

A2 XE total RNASF small RNA
5 747} &3 $ Experions ©]83e] RNA qualityE® 543

1.

A=

HAE AA4" g wAARA FE2Y (MLsham_1d, MI_1d, MI_Sham_lw, MI_lw,
MI_Sham_8w, ML 8w) % H|5dA AP4AFEHA FERD (TAC_sham_1d, TAC_1d,
TAC_Sham_1w, TAC_lw, TAC_Sham_8w, TAC_8w)% total RNAS} small RNAS w4
S22 NGSE o]&3st &% AAAE AL (7 15 9 n=32% total RNAE Z 3671
AMZ . small RNAE 367) =

total RNAS] A4 6.0~8.8G (giga)°ll 3MZF3dt= based read’} ABAFE 3, small RNAS]
749 1.3~1.8G (giga)°ll P 3= base?] read7} 4= 32

AR FEED A T AAA A 4

-

ZF AR sEREY 5 Wl A e AAMA A S AESH7] 8 A A E
e ALEE Fragments Per Kilobase of transcript per Million fragments mapped
(FPKM)o.& ghakal 5 R2Z AF&3F. Sham 258 0.98~0.999 o]Z2& =& 7hA 1+ FA}
Aol B, TAC, MI ZLF2 R2%te] Hit 0.76~0.969] #3E3}H Sham L& H|SHH o)
Aoz e @ol7l st oAz AA T B FAEEL wolt Aoz vehd, ot A

A WEEAL 7 ARA SEude]l 4EAeR THUNLS vl fw Belg (19
7).
(A) L] RLQW _l"ﬁﬂ L] 047 =1 ] R 99 ..R‘_Oﬂ RO '. 0@ l‘:lﬂ LY L X .I"J.R .l‘lﬂﬂl
Wk ke A4 YR TN ¥ Wk ke
2 Risg 88 LR L 0.4 . o L L 3 LT . R"ﬂlﬂ. (ST v — o Ll L Ke052 | RsAD
/ /b kb / Al T T ¥ / "
Tl i i /N T heobi be. 7 T8 b i
Y0 el A S A A el v e e TR
[ T / bbb | T S
b e VIR A Y S N SN O
(B) L ...-.nn :-,on T-,o!s. [TV T TS - Me0M  Asa® | Rkl \l'<§ﬁ .luo-_ el 'u,', ‘.-,.,. [T l:'“'-
VARV ). W /e JE I L
W T A &L vl a7l . T a8 A
l g &g N e e e 7l e\
£ W Tyl e e T FF ¥ a
ra " 7 e . a7l e Yy 1T
W W W e 1T e e A e 1T e

a9 7. 884 (A) # AEEAY B) AT TR AfARY S A 2d Y v

oAl me HEY R WHIEY WY HAFA

4 2o F8 AsLA-fFHA
(Differentially Expressed Genes, DEGs) H|x £4]

- oA sdA/mEEY AFA Fo FAAE T g Ay FEA ARdelA B
A

fHow We DEG/F $A4AHALL, olFIAEZE F7|(WAAA)AA 71 Be& DEGE &
A8 (1% 8)



Early stage
{Day 1)

(A)

Middle stage
{Week 1/Week 2)

09 8 AN olawAle] M2 Sy B gy Ay

- F7FA EFYe] AFEA oA oA yERE HREA Q]
ontology (GO) ¥ KEGG pathway

B0

<
= T

End stage
(Week 8)

kS HlWEAE7] 93] Gene
ekl ¥l e (29 9). 1 A F{EA

2 A AREA olgdAA nEZ=g ol B FAAe] 74, Fatty acid metabolic

process¥# 7129
guts I FHAAY

7+4, TGF beta signaling %
717 3 EA R YEES gl s

cell cycle®dd Aadde] &3} =

GO % KEGG Alsxg

@ DEGO = s34 Ao E4 g, dx Hatd= vsdAd AT v &
g4 A5 ol fgel A 4 Avte A&

,
5} o] 3k
sl

T .
E = =135 )= 5 = [e) = 1= A= =)
- 53], 38 AFA olgIAGe A FolHowm WANkGo] 2I|HE A&HAowm TetA A
o] FS 3Felstar, o)e THFE AS AL (Wnt signaling @ Toll-like receptor signaling)
- - o = -
o] &4g3tys &g
s & & e &8
Fatty acid metabolic process Fatty acid metabolic process
J (GO_BP) (GO_BP) "
Mitechondrion (GO_CC) Mitoehondrion (GO_CC) r-
| PPAR signaling (KEGG) PPAR signaling (KEGG)
1,745 DEC 08 DEGs
| Muscle tissue development
(GO_BP) . D
T > Ubiguitin igase complex (GO_CC) §hdlvision (GO 4D
941 DEGS Extracellutar matrix (GO_CC) Chromesome (GO_CC) oAt
977 DEGs
Immune response (GO_BP) : 2
il i Angiogenesis (G0_BP)
' e 3 (00 BP) TGF beta signaling (KEGG) 520 DEGS
Apoptosis (KEGG)
2412 DEGs ECM organization (GO_BP)
Vasculature development (GO_BP) e
. -Endoplamic reticulum (GO_CC)
u._| Lysosome (KEGG)
=== Cell cycle (KEGG) .
ol Cell migration (GO_BP)
TGF beta signaling (KEGG) Angiogenesis (GO_BP)
oo 605 CELe et
L Immune response-regulating =
3,304 DEGs signal transduction (GO_BP) ECM-receptor interaction (KEGG)
»  Chemckine signaling (KEGG)
TGF beta signaling (KEGG)
Immune response (GO_BF) OEGs.
Endoplasmic reticulum (GO CC) . B

—

s 9. sdAEh % s dAde)

GO % KEGG pathway &4

- % 7HA EBglel AR oldnAel A FIF AolZ Wel: DEGE FHeL,
$4(z270, 71, DDA ARl Aute) PFE wol: DEGES

Al
™

A HAMA ] hierarchical clustering

7} | clustere] o

EERIRE!
A ske] wlan A

g (1" 10). 7 A 58 AT ool sk, W dY AR ol FaA
A F7Feh= DEG 607K, 8187 A% ool M Srhstar Hls|dA AHA ol d a4l
A Zt&3HE DEG 718 53,

Ingenuity Pathway Analysis(IPA) #4]
fraztEe] HsdAd AFAHAA Hol4
), Heursy AH9 T lymphocytes 542
Fa(ROS) #HGAN #a F3A=

He 2
3 AR olgEANM = A)TE FAF

N

, AT FF,
S7betaL (83
2 leukocyte 9

o] s1dd AF-Ael

==
[}
=
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sham M| sham TAC

(A)

QS dF oS op

(B)

hyperirophy of ca

Cluster A
(60 DEGs)

hypertrophy

differentiation of con

Cluster B
(71 DEGs)

Ingenuity
diseases or functions

muscle contraction
ditated cardiomvyopathy

rdiomyocytes
fibrosis

famitial hypertrophic cardiomyopathy
foiding of protein

enlargement of rght atrum
entargement of left atrium

structural integrity of myofibrils

of heart apex

2 3 4 G

Povaluei-iog10)

5

nective tissue

cell proliferation of T lymphecytes
proliferation of lymphocytes

peneration of cells

hyperproduchion of reactive oxygen species
praliferation of fibrablast cal lines
hyperplasia of lewkocytes

cell movement of endothelial cells
differentiation of mesenchymal stem cells
cell death of muscle cell lines

P.valuel(-log10)

a9 10, 8 € usEAd ARA oA F Hojm shite] zHo[X] o]
A B El S Holx= DEGQ hierarchical clustering 2% (A) 2 IPA 7|%
=41 (B).

- 584 9 g AR 2t vlolentA wEES e, FUHA BFd e AR oA
oA 7 & wd Zpo]lE Holx= DEGE AWsle] gRT-PCR Ado = #HAEF3sE (29 11,
a9 12)

VI Myot (B) s
3 §
£ BE
£5 £
33
B £

Dd¢ DAE fiF S

Hm %] #ham TAC
(C) KInl34 (D) (E) ; Bex1
: : :
1 gl gl
53 i 5
II§ ﬁg !Eé
£ £ £

Pag DA DA D S Sag DA Lag Sag Rag Hag nag
sham 8] sham TAL sham (1] pham TAL whgm M sham Bt
(11 5] [ ] (LT 5] [ ] (111 (TASy
a9 11, 884 AT ool A = Lol AaskE v, s dAg AR o
Pyl o = B3 o] Zrtets AR} thEk qRT-PCR A= 2y}

10



(A) Ening B) Aphic © Cebet

5 . 50 ] .
. 164
e 4 B4 1.4]
g8 ° £5 25 10]
55 2: - 2& i
:r:_-_'E F i3 5 44 u:é
na
-4 (-4 e
E E , . E o4
. . 0.2
[ a4 181]

& r'-:' h“l & r'|:' E-.L & a4 t‘.'l & & e-_; &2 ‘:-_I. ﬁ,"\" \Q = i? i ‘:_ 6 & ‘-_\:l. 3 & d:' é-_t & l_.;l.t_-_l. ] & E-_. E.e] ELI E-_;
aham LAl sham T sham L aham TAC sham 1Ll sha= TAC
ety [TACK [ (TAC] iy [TACH

(D) Sle10a6 (E) Myri (F} Abcd?
0 804 il M
"
- ] e G4 e 8
g g g
g g H
E 4] ) = L LT
55 i : i
% o ' H
E-; 4 E-; 4 q‘ég 4]
-4 i w i
B E . E 5]
s
a ad o
Sag i pag dag Hag Dig Hig Hag S Hhg i DG
sham Mi sham T8z sham 1] wam TAC sham M sham TAC
(L2 {TALG) L] Tas LA ITACH

a% 12, 384 AEA oldPAHdA = TdHo] FostAl SR, HFEA ARZ o
AAel] 3k qRT-PCR A= AF

_Pr
= W] ojAlsol Qloit HHA AN el AaRd weh A4 B
[e)

7 Hol= 48719 FAA aF& wsglen (' 13), ol FdAke] dgh
HEYZ ¥4 A3 1eukocyte m1grat1or1 adhesion of immune cells®} & HAU-S-3}
oby AT

a9 130 A A E Zdel A(KIFPKM)E S Ath7h S84 A5
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STEMI_1 STEMI_2 STEMI_3 NSTEMI_2 NSTEMI_3 NSTEMI_4| UAP2 UAP3 UAP4 UAP5
age 77 79 76 76 55 74 68 73 70 82
Sex M F M F M F F M F M
EF (%) 284 45.6 34 221 30 404 62.1 73.38 68.23 75.2
Height (cm) 178 149 173 155 167.3 148 152 167.9 152 178.2
Weight (kg) 62.9 37.2 63.4 50 54.5 49 57.6 74.2 48.6 68.3
WBC (103/mm?2) 9.7 193 5.9 12.8 103 2.6 6.8 10.6 7.3 5.5
RBC (103/mm2) 3890 4170 4060 4210 5010 3480 3860 4360 4250 4700
Hgb (g/dl) 11.5 7.2 12.6 133 14.6 71 123 133 12.7 14.2
Hct (%) 344 26.6 39.5 38.1 423 237 373 39.8 36.4 41
MCV (fL) 88.4 63.8 94.8 90.5 84.4 68.1 96.6 91.3 85.6 87.2
MCH (pg) 29.6 173 31 31.6 29.1 20.4 31.9 30.5 29.9 30.2
MCHC (g/dl) 334 27.1 32.7 34.9 345 30 33 334 349 34.6
PLT (103/mm2) 466 719 164 152 301 257 334 332 222 179
PDW (%) 13.6 9.6 14.6 14.3 13.2 144 107 10.8 9.9 12
PCT (%) 0.23 0.63 0.16 0.17 0.33 0.28 0.37 0.3 0.2 0.18
MPV (fL) 9.7 8.8 9.7 11.5 11 11 10.8 9.5 9 9.9
RDW (%) 13.6 22.9 14.6 143 133 221 13.9 12.6 12.6 139
Lymphocyte (%) 194 6.7 29.6 71 8.7 7.4 44.8 235 39.3 28.1
Monocytes (%) 9.8 6.2 11.9 5.8 33 14 6.1 9.4 74 11.6
Neutrophil (%) 69.4 86.3 57 87 87.6 786 46.5 62.2 52 54.5
Eosinophil (%) 1 0.5 1.2 0 0.1 0 2.5 4.6 1 5.4
Basophil (%) 0.4 0.3 0.3 0.1 0.3 0 0.1 0.3 0.3 0.4
CRP mgydl <0.6 <0.6 <0.6 72 13 1.9 <0.5 0.7 <0.5 <0.5
P (U/L) 54 94 66 116 95 357 85 65 74 95
AST (U/L) 35 34 51 202 31 520 19 17 20 27
ALT (U/L) 20 21 23 105 48 82 20 14 13 11
BUN (mg/dl) 12.1 12.8 22.8 33.8 12.3 21 29.1 22 134 224
Creatinine (mg/dl) 1.24 0.8 1.08 1.65 0.83 0.87 0.7 1.2 0.9 1
MDRD (eGFR) 56.529 69.192 66.476 32.245 96.19 63.648 82.215 59.348 61.206 70.683
CKD-EPI (eGFR) 55.724  70.121 66.318  29.847  99.056 65623 | 89.026 59.63 62.988  67.373
Glucose (mg/dl) 217 453 119 219 121 127 149 127 87 124
Total protein (g/dl) 6 7.5 6 59 6.3 6.6 7.4 7 7.5 73
Albumin (g/dl) 3 3.6 33 2.8 34 3 43 3.8 3.9 3.7
Total Bilirubin (mg/dl) 0.91 0.46 0.59 0.66 0.92 0.97 0.94 0.81 0.79 0.63
K (U/L) 138 182 911 69 442 2913 109 100 69 164
Troponin-| (cTn) 0.574 0.143 0.191 1.56 62.5 0.01 0.01 0.01 0.01
HS Troponin T (mg/dL) 0.1 0.226 0.057 3.96 <0.010
proBNP (pg/mL) 3462 >35000 4016 154.5 1147
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Data Cluster analysis
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Data o Slala ol
HEBELE R :.-“E.«r: 2|2|e
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SEEIEEIE L EEHEE
um&gnﬁ g xl=iEs|R
Web server category VA A*Y BFC | €CC :‘
1 Metabalic global maps

2 Metabalic pathways

Signaling, process, organismal, disease
pathways

Access to integrated annotation data (e.g
uniprot, enzyme, compound and drug)

5 Integrated pathway data

6 | Orthology pathways and maps (KO, EC)
7 Multiple organism

B Integrated with Gene Ontology

9 Links to external database

10 integration of identifiers from several

sources [ PIR, Uniprot, IPILKEGG)

V*A = Malnly for visualization and pathway exploration with support to analysis
AV = Mainly for Gene list analysis supported with visualization

DFC = Data Format Converters

CCC = Collaboration and Community Contribution

A+ = All of the above + additional features

LI ELEL B ndicate advanced [fsatisfacto
implementation than the one inflighter shade
? = unknown

E = via external application
- = Does not apply

13 37. Databaseol A A%+ Data 5. KcPAVSolA 7F4 L Datas ¥4 4+ I



V*A = Mainly for visualization and pathway exploration with support to analysis
ATV = Mainly for Gene list analysis supported with visualization
DFC = Data Format Converters

CCC = Collaboration and Community Contribution
Av =

All of the above + additional features

AET IR P indicate advanced fsatisfactor
lighter shade

implementation than the one |

e

1%l 38. Database°lA] A}-8-%+= Pathway anlaysis. KcPAVSO|A 7} kst B4 23 7t

=
o
L
i 2le|
. _3 = =™ 5k ]
Pathway Analysis § E | E‘ é} § . § § '
= | = = =k y =z
MEIHEHEEIEIEENE
Web server category VA ArY ‘:‘
Over representation analysis (ORA)
1 algorithms - Fisher's exact test and
Binomial proportions
2 Gene set enrichment analysis algorithms
{ @.g. GSEA, PAGE, GAGE)
3 Topology or network based algorithms
4 Supported with visualization .
5 Includes integrated data from several
data sources
6 Gene ontology based analysis
7 Compare two different analysis results
using tables and charts
B Includes collection of experimental data
9 Microarray data
10 | Proteome data
11 | Metabolome data
12 | Multiple condition f time series data
13 Categorical selection of pathways while
analysis
14 Comparative (organism, conditions)
pathway analysis
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Pathway Visualization, animation - Sla| ., 53
and mind mapping = o & 'iii 5 E g £
P =|= & = wlBlS=| | Ele =
o= g E Q ol ﬁ slulgls2|w
$I3|5(2|5|3|3|2/53E125055|2
= 0|2 |la|a i (L] g M EHHEE RS

Web server category v*A AT pFc | ccc | 2

Visually mark the components by
1 clicking on the browser or clicking on
the map (simultanecusly mark all alias)

Overlay symbols + (symbol library of
biological concepts)

3 Overlay isomers as multi boxes . l

Overlay data on single pathway /
simultanecusly on multiple pathways

Customize visualization properties at
S | individual observation and/or group
level

6 | Animate overlay data

Adjust animation setting and manually
control animation

8 Export animation as multiple frames

m

9 Dynamic generation of network or maps .

s
-4
Analysis result visualization - 22| o
= ol | B .S_
I|=| | @ o
g|Z|E| 2 g 3l s|212121%
= 3= m | = T Hai8& o
|0 |ala § Q| = Q|2
Web server category VA AV :

1 Overlay analysis results on pathway

5 Overlay charts on pathway ( ideal for
multiple conditions, time series data)

3 Overlay heat map on pathway( ideal for
multiple conditions, time series data)

a Use symbol, shape, color in overlay.
Customize them to the context

5 Visualize analysis results as charts and
heat map

6 Customize the content of the charts
dynamically

5 Compare two different analysis results
using tables and charts
Store analysis results in user session and

8 retrieve for later reference and
COMmparison

V*A = Mainly for visualization and pathway exploration with support to analysis
A"V = Mainly for Gene list analysis supported with visualization

DFC = Data Format Converters

CCC = Collaboration and Community Contribution

A+ = All of the above + additional features

RIS L B indicate advanced /satisfacto
implementation than the one inflighter shade

E = via external application

1% 39. Databased| Al A5 & dolE A28} WA KcPAVSE thdst AlZrs) WA AlF
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Collaboration = al%|R
|=| | E ¢
oz 285z
E Sl= m|m :Jm &
w0 | a|a el
Web server category VA ccc f

Annotate with text, drawings, predefined
symbaols, charts, images

2 | Implements hierarchical commenting

Store citation details | retrieved from
PubMed web service automatically)

4 | Export and import annotation

Store annotation file in user session on
5 | server get links or download the
annotation file and exchange with peers

& | Integrated with emailing system

Annotations are stored as standard

7| BioPAX format

8 Exports sub network along with
annotation.

3 Can view annotation file in external
software as text

10 Can view annotation file in external

software as network

11 | Create user groups

12 | Voting

13 | Publish

V*A = Mainly for visualization and pathway exploration with support to analysis
A*V = Mainly for Gene list analysis supported with visualization

DFC = Data Format Converters

CCC = Collaboration and Community Contribution

A+ = All of the above + additional features

PP IR EL S i ndic ate advanced fsatisfacto
implementation than the one inflighter shade

E = via external application
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spOl Ansasion rotein name meseet coverage fun(tlnn
number  number P score 9
1 gi6755842 troponin T 85 25% muscle protein
2 gi12805431 pdhb protein 125 30% glucose metabolism
3 Electron transferring flaveprotein 142 43% fatty acid beta-cxidation
5 Electron transferring flavoprotein 281 45% fatty acid beta-cxidation
10 ATP synthase subunit alpha 863 27% lipid metabolism
13 gi3747134 myesin binding protein-C B15 17%  cardiac muscle protein
14 3747134 myosin-binding protein C 452 15%  cardiac muscle protein
15 i myosin-binding protein C 715 19%  cardiac muscle protein
16 31543942  vinculin 346 13% cell adhesion
21 gil98765  myesin 153 % cell adhesion
23 gill32659 short chain acyl-CoA dehydrogenase 243 22%  fatty acid metabolism
24 aspartate arminotransferase. cytoplasmic 567 28% amino-acid biosynthesis
25  @il10946916 myozenin-2 129 19% actin binding protein
26 033563264 myosin light chain 3 90 &% muscle protein
27  gill57787199 tropomyocsin alpha-1 chain £31 40% muscle protein
29 gifl864018  ES1 protein homolog, mitochondria precursor 35 13% not defined
it =& [u] [=] == —
E 2. 5|84 LI MEH™ AIROIAM 2 fold-change O|&te H5lE Hol&
CHEA Z|AE Zo|
Spat Accesion pratein Name fascot function
number  number score
1 gi6755256  glycogen phosphorylase, muscle form 418 glycogen metabolism
2 qil6755256  glycogen phosphorylase, muscle form 582 glycogen metabolism
3 Qif6755256  glycogen phospherylase, muscle form 784 glycogen metabolism
6 gi[1B855641 myosin-7 226 heart development
ail191618 alpha cardiac myosin heavy chain 225
7 gi[15030102 Sdha protein 269 TCA cycle
k] gil186700620 methylcrotonoyl-CoA carboxylase subunit alpha, mitochondrial 270 ATP binding
10 gili227e064 3-methylcrotonyl-CoA carboxylase alpha subunit 128 ATP binding
11 gi|23956084 very long-chain specific acyl-CoA dehydrogenase, mitochondrial precursor 559 lipid metabolism
14 gilBES0T74E  ATP synthase subunit alpha, mitochondrial precursor 330  lipid metabolism
15 gil6680748  ATP synthase subunit alpha, mitochondrial precursor 287 lipid metabolism
16 6680748  ATP synthase subunit alpha, mitochondrial precursor 968  lipid metabolism
17 unnamed protein
18 gil9789985  isovaleryl-CoA dehydrogenase. mitochondrial precurser 263 ovidoreductase
19 g9789985  isovaleryl-CoA d g r ial p 369 owidoreductase
20 gil180298209 aspartate aminotransferase, cytoplasmic 401  amino-acid biosynthesis
21 gil31982522 short-chain specific acyl-CoA dehydrogenase, mitochondrial precurser 362 lipid metabolism
gil18700024 isccitrate dehydregenase 3, beta subunit 121 TCA cycle
2 gil22122625 hiyd! isobutyryl-CoA hydrolase, hondrial precursor 231  amine-acid catabolism
23 gil22122635 3-hyd butyryl-CoA hy , mitachondrial precursor 239 aminc-acid caabolism
24 gi3 9 cytosolic malate dehydrogenase 140 TCA cycle
25 unnamed protein
27 @il1103844  steroid dehydrogenase 402 steroidogenesis
28 qill3097375 Electron transferring flavoprotein, alpha polypeptide 254  fatty acid beta-oxidation
37 gill3097375 Electron transferring flavoprotein, alpha polypeptide 285 fatty acid beta-oxidation
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H SHX| =3ioo{, w2br] RSL30H 2 sF M ZALHE 2 apoptosislte e 22 1070).

= Necrostatin-1 (Nec-1)2 X2|5t% S moll, RSL3A 2|st Al

NecroptosisE AME
Q = UAS (a8 107C). Ol= RSL3oll 2lst MEZAIHO|
St

| =
ZANEES LFE LA

necroptosisE& FE&LE Awetct o &,
A B c H9C2
Hoc2 HOC2 120
i 120
100 i L
- 100 { — -
9 9 T w
; 80 ; 80 &
Z
3 w0 3 o0 5
8 ] ©
E= = T
8 40 3 40 =
20 20 S =
g 0 :
omso 01 02 0S5 5 10 o & & SR DMEM - Fer1 Lip zvad Hec
F & &
RSL3 (pM) qug\' & DMEM (-Cys)

18 102. RSL3ol| 2lall =& ferroptosisoll HOC2 M[EZZ} SIZsIA S &

Hol 2™™ol ZAZ2 25l Neuronal Rat Ventricular Myocytes (NRVM) M=ZE 22| 35}0d

RSL30il oot 2l =S 2HEE

goll wal MxzZe] HEES HLAIZ 2L

RSL3IE =="H=Z X2l 519 o, b
T B NRWME| MIZAFEE2 2 - 5 pMe

=7t
0.2 - 0.5 pM2| RSL37} H9c22 HliAP =
RSL3E L= &(E 108A).
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(=)
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Cysteine ZHEAIO| HIc2 MEZAM= He ZE MEIF F= HH NRWM MZ= 2F 60%2 M
=52 B¥=2(a2 108B).

NRWM Ml Zol| MEZAIES FX|sIX| 2=
o] gl= HIXIM He BE M=EI =
o, M=F0| ciA| S5 S (ad

2 =% 0.5 pMel RSL3E Xzl& 2, cysteine
= AS Eolstyeny, Fer-10[L} Lip-12 XIS
108B)

H

ih2bAM, NRW MIZOIM cysteine ZE EE= cysteine ZE + RSL3 XzZloll ogt M EZALEO|

ferroptosis 2l= HdS & = US.

A B
NRVM NRVM
120 L
i 8
Lo T
i 100 l N
e =
§ 80 - E 804
= E 80 - oDMSO
% 5 | E A - =05 M RSL3
o
20 - 20 -
o - ] J_i_ o0 —L ] -
o |os| 1] 2| 5| 10 DMSO | Ferd | Liprox-1 | DMSO | Ferd | Liprox-1
RSL3 (M) DMEN DMEM (-Cys)
8 103. RSL3oll ofall == ferroptosisZt Neuronal Rat Ventricular Myocytes (NRVM)A|ZE<]
ol s F= AE gl
?lel Zil=, s8N AMEHM Zate| ZEAlo, EH ZZ0| MEEH2ZM cysteine ZHE T}
Z2 Aol MI|of, oluf Gpx4el wsio] g AR, AZMES| ferroptosis?t FEE
Aotz AE A g

0>

- mEtM, sigd A RN ZeolM AZMEe| ferroptosis MEZAIES A & = UCtH



2H x2d JoME ZHEHel ZIE 7t & £ U7 2o AZFHel X=ZHEMe X
80| 7}=8t M2 ferroptosis inhibitorg &= Ags =3

Chemical library screeningS Xl&ist Z3t Ml 7FX|Q| chemical (#1, #2, #3)2 RSL32} Z0|
HOC2M| ol X2l siFUS M ferroptosisol 2|8t MEAIE S 7He| 2MHSIH A SH¥H 20,
Ol= ferroptosisE A & = A= M2 ERAZAQ JtsMdES E2l(OE 109).

Hac2 Hec2
120 - 120 -
00 1 _ 1007
= £
2 804 £ 80
E £
€ 604 oDMSO T 60 oDMSO
E mRSL3 & mRSL3
40 1 40
20 - 20 -
U - T U - T T
DMSO #1 DMSO #2 #3
38 104. HOC2AM| =z ol A ferroptosis% Szet 4= = RSL3et MEBAH 232|d =0 inhibitorE2
Zo| Xzl stHS o M=ol M=Ho| U= HS &ol

SEM ASM SE2RUN Gox4l nRNAS WE Ztad)
7| m2ol, Gpxao| walol ES 0|l miRAE MBS

1 MEEolA 85 miRNA-sequencing ZHE HIEC =2, 5|8M MEM S=2Hol x7|9f
Z7|olM 2sio] B7I5HE miRNA |istS 2 5193,

E3H, GPX42) mRNASF ZEtO| JHSEH miRNA FHE Z2I g AMBSIY o 5519 S.

A, MHZ GPX4o| LE S HASHE miRNAE E7| flof AdEsE T 5.

SIEM U HIGEM MENM S ZHoA HSaE chEE Rl Annexin A22F Annexin A5
CllAlo| disio| Fo|Xoz FIsts wzst.

Annexin A BHEEZ 2 MEE AMI7IXK] & 1S5 F7F L8 J2n], A5, MzZA
AMSHE S| ClUst 7|52 sl A2z L35 US

pd
>
>
(0]
>_<
3
b
l\)
rr
=
_l'I
X
o
Io
nt
0x
mjo
0l
AN
>
N
2
p=d
~
r
|'II
sl
tu

_I
2 2E1st vt AUF.

- HXA, Annexin A2, A4, A50ll CHEF siRNA smartpoolS T SHd, mouse embryonic
fibroblast (MEF)ollA knockdown &€& &el(1E 110).

- Annexin A2E knockdown SIS i, TNFOll 2|8t apoptosis & necroptosis?t S7tst2Lt,
HHCH 2 Annexin A4E knockdown StGH S M, TNFOll 2| St apoptosisZt X|IQA=[ T, Annexin
A5= TNFOll 2|8t apoptosis 2 necroptosisoll H&kS FX| LU= (28 111).
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33 105. MEFOllA Annexin A

(ANXA) 2] knockdown &Hol 8 106. Annexin SHHZEO| TNFOl 2|$+ apoptosis

2 necroptosisol o[x|= &k

- Annexin THEHZEIO| TNFO| 2|st F&HIE 2 MEAIHEA o|X= &S LotET| s,
2t el =lol TRAF2, clAP1, clAP22te| AtSxt2e i sH I 112)

Annexin A2= TRAF22} AtS X250, TRAF2 &40| gl mutantlts A S A
4ton{, Annexin A22} TRAF2 WT= detergent-insoluble fractiondiM = &
CHEl Rlo| Mo Ao 2 I8t complex?t insolublest X0 Sxl= A=z Z|HE (O
113) .

- EESH, TRAF2 WTS| ZHSiA| Annexin A22| CHeHZloff HE 0| REEAS.

- TRAF2= E3 ubiugitin ligase2 &2{™ RU7| W20, MXMZ ubiquitination0] YO{Lt=X]
glolsl| 2 Az}, TRAF2 WT= Annexin A22| ubiquitination® F=3HX|2F, TRAF2 mutant2l

Z22E 7ls0| A S(a8 114).

IP : Myc Whole cell Insoluble
Myc-TRAF2 MT - = + = = + = = &
Myc-TRAF2 WT = + = 2 + 2 = ¥
¢FLAG-ANXAZ (ug) P + P | ] «
IP: Mye WCE z S
. 35
MycTRAFZ - . - 4+ . . . 4 WB : Flag o
e o g o g o0 -
s
Myc-clAP1 - + - - - + _

CFLAGANXAZ  + + + 4+ o+ o+ 4 4+

L)

dlLEeee o v Bo SET
= —

‘q.."" ViR Ty WB : Flag-HRP ”

8 108. TRAF22| &Hdo| & ch A A& =0

2 107. Annexin A22} TRAF29| AtSZME

et
PD : NiZ*-NTA Input
10 UM MG132 +

pcDNA3AcFLAG | 2 [ 2 [ - T -JT3Jz271-7-
Myc-TRAF2 MT. =] =1= 2] = =B = W

Myc-TRAFZ WT = =8 2 = [ 2
His-Ub NEAESEINEAENE!
cAAGANXAZ ugy | 1 [ 1 [ 1 11111

WB : Flag (M)

10 I
WB:Myc (R} | © 4

33 109. TRAF2 THHE2 Annexin A2 THA 9| ybiquitinationg 7= &t



- whafAf, TNFel XF=Aloll TRAF27F Annexin A2 ubiquitinationg RE &

S=M MEZAE

HEEEE THY AR ola=o{, olfst ZHAE0| AlZAMEL AMHIL HES
RESD, ARHoR ol#d JisMe Bl
- AAE A0 M= TRAF2-Annexin A2 4S5 2tg0| MEXM ZEeatof o|x= &S ST,
OlE =EeEMN RN g odstn X2 JtsM g EHRlstAL gt
. SEAM NN FslolM B SHFSO| Hg
- ogd F H5iEN MEN = ZEolA Guanylate-binding proteins (GBPs) THEHZAlQ
2ol MIET|ol SOt ASS =l (T 115)
: MIZE2Z| =7 2=
iguanylate-binding protein 10 [Mus musculus] 2.053 0.897 0.646
guanylate binding protein 2 [Mus musculus] 1.564 1.044 0.709
iquanylate binding protein family, member 9 [Mus musculus] 1.452 0.913 0.765
a8 110. S{EA MEXN mEl non-gel 7|4 CHElx E4AoAM GBP CHEASe| e

- 6BP cHES2 HE|2(ofLt Biol2{A Aol AEHE0 2fshM &M=t =of, =HE|2|ofLt
Hio[2{ A S M3t O &0ists A2z 2™ AF

- mEtM, MEN Ao 2dsks ZEUSol GBP chfEol ol & He= .

- GBP cHE S0l AM=Z clE{H Zoll olsiA a0l Sutete 2fel (28 116)

- Z4Zte| GBP tHMESe| Hes Yot2Y| flsi, Zzfel GBP THiEo| tiet 4 S/ siRNAZ
=l siRNA pool2 0|&3510{, knockdown ({E & AHZ 3sIFS

- GBP2, GBP10 siRNA pool2| &
pool28| A< GBP5 2 GBP102|

ULsAIZ O,
gRT-PCRZ

GBP5 siRNA

< %OIE.EE GBP22| 23
s ; sl sH( 22 116).
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gt IFNyoll 23t Gop E

- Western blot2 S3dl GBP22| knockdown O £1E cCtudEl
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GBP THH A Ol TNFa ol &St cytokine &H|ol|l O|X|= &S L7| 2?6, GBP siRNAE A 2|5t
%, IFNy & X2l5lo{ GBPe| @i FEst ¥, TNFa AF=S 30{ iNOS ¥ TNFo mRNAZS|
U2 =HMIA=S m, GBP22t GBP52| siRNAS| 2, iN0Sel walg IAH A5 o,
GBP102 knockdown RS m, TNFa o &adol A ZASIES(2E 118)

INGS mTNFo
= 250 o
= 200 ik 5,
" =
= &
%150 | B =NTpool g 5 m sNTpool
e o
= 100 - msEbaZpool ESPI  si5bp2pool
= I
= 50 4 i & siGbp5paol 2 2 T = sGbpSpool
R [ P ! . ( E o RAEE = l '
g 0 4 5izbp10pool E 0 # siGbp10poo!
= Ohr 2hr &hr é Chr 2hr r
o [l
o mTNFa (10 ng/mL) z mTNFo (10 ng/mL)
24h 24h

siRMA transfection ——»  IFNy treatment —— THNFa treatment

28 113. BP EM4EE0l TNFa Aol o3 iNOSSH mTNFo el olxls &g

GBP A O] TNchOH o|gt cytokine =H|E Z=HSI= 7|™E2 olalstr| 2IsH, TNFa
HEHE 420 A= AL Qlitsl A ZoiE FHSIUS.
TNFa A5 Aol 152 Lol | kBa 2l&t=trt dojLtod, ofoll w2t | kBo SHE A0 =ofi = 0

F
NF-kB7t &=t =0, ofmf NF-kBel Qlikatyt Z&Eo| (28 119).

NF-kB7 2d §F =|®, target gene®l | kBa 2 walo| Z715104, total | kBa EHHZto]
3020l A 1A|ZF AfOlof| CIA| S7F6HA (& 119).

GBP10 siRNAE Mzleh MZolME, | kBa 2l 2A&ketrt & ot=lo, ofof w2t | kBa 2
ST =3, NF-kBe| l&hatrt Xd=AS (a8 119). wetA, GBP102] &2 TNFa
Z7| AN | kBa 2l eldtetE RESHE dlol &0 st Hez 2l

GBP5 siRNAE XHz|et M=ZoME, | kBa 2l elital A Zslloll= Xto|7t 8120, NF-«k B2
IASIIE XA JS(TE 119). GBP5Rl P2 NF-kBe| QAMEE |RXIAIA F= A2
b

0

o
o F

GBP2 siRNAE Hz|st M=ZolM=, | kBa 2l olatst I E35H, NF-k B2
AAS (- 119). b, GBP2o| &2 NF-«k ola
2.

siNT siGbp2 5iGbp5

15° 300 60" O 15 300 60 O 15 30 o0 mTNFa

1 i

i ]
- - T .- T .-
i
i
]

Phospho-Tkp-u (40kDa)

IxBa (39kDa)

Phospho-NF-Kb p65 (65kDa]

Actin (42kDa)

8 114. GBP CHYAS0| TNFa At=oll 2|8t | kBa ol4kst, | kBa 238, NF-kB 2lAstol| O|x|= H &t
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H 3 MFapH|

AN B NSMUZE ool 23, S8 ¥ YA

MRH B UF2 doleHolAS TES| sl AZMES MSMUH | BB 30004
Ho| MBE22 108 AP0 HY ZAIBI MSHLERE 2+ MSHE HBE
SReh ATAMEO of2f TR YHASS0| FOHE ol WSS EANSE o
Malets AE2 Sof BEe 2H0l i YHE YBE Helz EH(E 14)

THE ZEdE X AHUolEHE HE2R, M2 ChE 177H] 5 zofl tist MMz
BrS2 Xz ZAMe 500001 Aol MHHESS AMANcR Hela(ad 120).

THE MHHEES2 o329 571K g=c=2 o= dele. HH, S3Xe ol ¥
sho|X|ol HHE =2 OfF LHHS(PMID). =M, Aol thao| == MEZF(cell line)
2 MESEC BF. AWM, dHMSO SF. UM, Azt w2 EHASO MHEQl
Hatol M. ciAim, dststd MM okZ9o X2l =AM (pretreatment &)L+

A EZQl(transfection) 2 Alg=A

He|E AYMEEZRE £SO AMUHE(EHAUSIL 2 xof TZstAL XS
FA|SHE AIZHE 471X HA(1E~1E, 12~302, 302~12A|ZF, 12A[Z~702) 2
232838 121A). L2 cAMP, RhoAE 1E~1£0 ERKE 1£2~3020i, HDAC2,
ras= 30=2~12A|Z40ll, Bcl2, Bad= 12A|Z2+~7020l SZtstsS &lolst = A,

)

HelgE AddoleHoAM E5ase| MMl Hete| MEE FEStL O|2FH o EAHIL
CtE2 2A0 o|x[= d&gHZ EFSlsto] CfE AYD v|e = U= el 2 watst
AYE, dEdls, E8HMS S HIEe =z Me|E AFHOoIHE SHE22 24510
AZMEY SHet MSSES BESE =2|del HIAYEE FES. HOIHEZRH FEE
3= =2l HOlE(logic gate), &Xl(branch), SMI =4 (negative feedback),

kM I =l (positive feedback)S CHYst HEQD ZREIZE FAMSD ASS &els(aE
121B) .

SR E MEMo|dy 2HE A2 AHMoIHE A, At ¥ 7S 2 thesEtstd, ol &
ol E24(MATLAB) € E3l Holaidz Hatsk( 12l 122) .

Hjgld g S6ll 2 =72t =M 2 Ax ME, =8E HolEe AY =4 2 MY
MY Ao AI2E MEe BF, AZMHEE AlZtslatcZ2M =Z= A 2ZH0lE 2|
MAZ A ZetE = JAS(ad 123).

>

JHE HMelst 3= &
702702 1 =7}
A =2 Ad A=t

X|5tm AS(2E 124A-B).
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= Algo|o|E{e] 75%= Neonatal Rat Ventricular Myocytes(NRVM) MZFE A28t
Hoz Oo|2ZFE IAZ AMEME ASHEH EQ I MEstH oz EFESHA
TEEAUCID EobE(OF 124D) .
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TExMg xe5tE 121702 =2 2587l @32 FAMHE A2 MSHMYHERIE
(" 125)

£35| 2 AFoA FE A2 AMAZME MSHMEHE/I= 7|&9 HEIK}AE=E 2
MEAIED AHE MSHEYHAZE FAH(MSHEYEA =F)22 Zasln AN, kst
AZA S0l w2 AZME vl MEZAIE § F 71X ZdEo #slE SAlo
=M7tsstAH gt

HESA ZE|Z 2MAN, 752 A2 AZMzZ HE/J:s wE=xfE
( 3

bi-fan) 12|2 A="HM(bi-parallel) RE[ZE
Zestn AN, HWEKIT f ctekst ghalol =MT|xtg 5101 HEX 2|7} o|F0{ X2
ol o
AA

c
22 & £ AS(a2 126).

2 AZHE WENIe Sos AlSaold W 58 ¥ 24
A2 UEYIS ME2 Hefol 02Uy DU Fustl S93t AlSeold 242

MEZo| JHutE wee S =Eg HMsAY|E XS] EXsE B9, EE AXGHE
CIRLSTI0| ZM s 22, d2lD 0|8 ZASHIFIE RS AXIBHE eIXLSO| B
ZMsts 22 S Ml JHRIZ 2Rt AlBHolM A2 7o

SN T2 BNSATE RS0l EXSHE FRE HE A (steady state)oliAe] 1
Eo| BNTE 0|2 BNSAIF|E SIXISS BRYUCR ZHECH S LEE oM sts
QIXLE DOl EM3He AP O =0 SMTE BaAlefoMol = o) AT o} ofF st
IRtSel HRTe Aol HFECH DXL R S =ES BHSIE AXED
OlZ ofxste QIXFE0| SAlo| EXsts FoE T AuhE oX 18 AT b S0
meh 2NE

e wHel =Sty SHE 435 flsl ofo] LT 270 H e =2 FHE &
2079 HERIA 2E|Z & Ha2Z AZ2old 248 s

HE9A RE|Z =& 2= o AlZ3old 42 Moo

A | M= (signal
transduction, motif6), Als2l &X|(branch, motif7), =2l HOIE(logic gate, motif8)
S9| Ztotst fxof EZMEDE ot s L EZ =S| 27 X (coherent feedforward
loop, motifi1)ollA LiEtt= A So Xd=nt 2 HYBN T =ExZ =S ZFE(incoherent

M &3 (pulse generator) HA| M3xo=z

feedforward loop, motifi12)olA Hols HAEAM
¥ )

zoig = ASE AelH(ad 129

e MMz MSHMEHER TS 9t Alg2old 242 Sall MZM=E Y22
ZHES= 771K a2l e MIME ZHY HetE E4e

AlEefo|M EAAD AZM=Eo JtsiE 5 U= chket LS (isoproterenol,
norepinephrine, phenylephrine, IGF1, EGF, endothelin, angiotensinl| &)ol 2}
Al Z M ZAIH (apoptosis of cardiomyocyte) 2 M| =ZH|CH (hypertrophy) S2| E& &9
H3toL Molsictes A2 el (a8 130).

THAHSZ TGF-beta, FGF, IL6, TNF-alphall AF=0| MZAMxEo| FOE A, MEZAIZEO|
ot M zZH|CH2to| RY=|11 jsoproterenol EE= norepinephrine2l AF=0| FO{&l
Ad2o= Hu™ e g Mz i ME Al ZMEAIE D M ZH|CH7F & do S
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b SFEISHAl LIEFE(E 131). olofl Btoll RasAM A& M zZALHO| Hlsi M =ZH|HE
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- Mo E ool 2o FEE ME CHE HdYEZHOME SSH2E XS5t A9
e tedME HE/IAS =MZRE eE5t0] MMz WY Esdg Z2dst= d
Fet dgg HYSe 2AE2 SAU2E 59719 =2 7471e] AR FME A
MNs™E HE = (a8 37) Aol M ZhelEl A 25, MAPK 25,

X

>
R
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2507tX| 2| Jtset e

=7tsst22 =& Mol o

dEfjz Hety ohgez 7
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2 Jetet A 59702 =2 FAE
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MZA 5o 5]4 @™ (sparse
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Ef (unachievable state)E & 2|st0f O E

Z 5to] ZHM o X|E Aldtst A MHE |4 X[ 7F =8st=X] 2elE. nix|2te =z
| 2 {E3E (attractor)l Z|X F7|(basin size)e EX& H|Ws5t0y A1
| w2 Zate| xto|7t s & 2et =FeIX| =elgh (a8 138). = &
cycleH EIE Ojaez st

bEol HIE A =40 FHelsH

Torr
0
>

8

X
A

> X

Mo Mr 12 pe pe N g0 2 ook Lg%
K
|0

AT
oo
mjo
o
o
o
)
fl
T —

o0 1 o

o
ikl
=
m
4>
ok
2
=
fol
=
uo
firs
(m
-0
4]
2
=2
rot
0
ne
rot
4>
]
K
e
ol
H

o
=2
4
H
z
ma
ol
(=}
rz
AL
1=

ol
Rl

- HERSH ASHUERE ATNZ YES
RESVIE 50 NTSHS RUSIIE B
MZe| 2y B3 o

=
S P
s

Z o
o
>
2
ik

m ry
=
H
0
>~
ne
mjo

ol |.|'|
ok
-

o It
gl__l
0>

Lorrrn oA
J

£
m

Lo
H
e
o o
-
H
not
[T
ol
Mo =
r—l—
N
H
=
N

Al

At=oll thof M= ERK M2 MSHE 271 &4st=1 0|2 2l5t0f Bel-2
[m]

t
CH Al o] g2k BULE|0f A2 M Zel MZ=o| X X2 s HEFEEXH 2 X}2of
CHSHM = ICER A S™MEZ 27} EM351E| 10 Bel-2 T Ao gbsizto| ZEASHA = of
MM EL AlHO| Ret=EIct= AlAS Eholst.

- HIEtXICHR o 2SS HE|E 815]7| flet I 2ME AT, And, M=o
HIEMXICHR 2 HM2lstid S o Zet HElEH At=ollA el Bel-2 La ol S7I5t o2
olsto]l MMzl ES0| SatE0 MEESEIIL oS ehela (g 145).

AMZMze #p MSHE EQ Tol e XA E el XA

M
0=
Mo
o
>
1o
4
2

T A A =2 > 21 |
2ot st MEZAYHS FE. A viX|AEfoll M TppSts=4 EH= | jsoproterenol THE,
Je|d opdkste=a2t jsoproterenol& A XMelsh Ml 7HX| 40l CHsto] A2 AMZ o
AMEYEE dt5Moz EHsto] =eler, 2o, DMt Qs FEE=

MM ES AMHO| isoproterenololl 2lsi XMalES Eele(2d 146). AZM =9
AMEBHE= Mz HefHEtE J7|E22 Hohel (a8 147).

- D}AESEEAQL jsoproterenol O A Z Azl AMHof AlZbo| w2} o|x|= P skof| st



Zb M= o|o|& A|AEIQl |ncuCyte ZOOMES &-2%l) . Zzpal,
St A, MIZe| AMHO| AlZtol et Z2lXl= AdS gelE
St = 48A12t ol Foll&=, TpAbEtaof oIS MEAIE S

ol stX[gh, 1 o|=ol= |soproterenol2 FIHo 2 AMe|st 49 253
AﬂiMmOI TR D IMEeA CEEO 2 HE[St A O MESAo REES

Al AZMEASHLY S Tol o ol SWEA 2 Ay

Al AMINEZEAMSHEYELTo e o[ 29 A ol g
AMZMEZol Mz o AMEXMold Mo HAHUSS AMEMoz 57| 25t0] Al
AZMEZ MSHEH ELQTo| et TF5} 0|2 Al 2E 2 syetsh( 22 149)

MSHYHER = 59719 =2 75742 3= +

£
[=}
D|_E_HI-K-IAI EE‘”O.”A—I 2+ iEgI _9_|-A‘|E'— 0_,_|, 1A|-O|°| w{-% 7|-7.§!

0x
on
Kl
MY
Jon

ZALS Pt A‘IE Ct2 M3 (linear), =38 (saturating), 7F °i(aoce|erat|ng), S (Hill
equation) S & 471X "eflo| o|2atM Al nUlg $2lsH 18 150)

chebst mEtolE{ME S0l ChE SEAIBR Ol EMS Sot0f B HZHE
ASHYU ESAe EF5H 0l2UYA RUo| MX MM AME ¥ udsD USE
stolgH( a2l 151)

1. 28 d2 2 dolefojlazFE $HE MAHUHOHE J|He R AIMx
NS HEHERJAIE #5351 (Step 1) 471X Hefjo| E&FE=t 0|2 HA S &35H04
MM E MU EL T et etz S JHEeH(Step 2)
2. JHE dZMZ2f ofZEHel Y=ty Sd2 ZEo| HhI5HY| 2510 47HX] SEf 2
=2 HEA 2= ZfZfoll cieh B2t JHol m2to|Ef M| os=x0| el FE8H(Step

& Wak Jho| mEln|HMESo gk REAIZold M2
[=]

535 o 10%el AITHE B B2 AIY) REshs
TSI HEEE $HUSD OIEE MRUOIY FH0EM 21D SHE(Sten 6). Ol 1
ZHZO BlTh AIE S 2t MTMEO MElE TESHE HA TS BNE

\I|:|>

Al
EQ%'(HliHIEHOI 2 NFAT, MEF2, GATA47F, MIZAIZES| A< CREB, CaMK, ERK1/2,
JNK, p380| Zt MIZAMEfE CHESHE DIF{CHHZAIZ ALRE) . AEXo|H
ofelo|E{MESoM EX mf2lo|e{7} 2ol EZEAMS AMEMo|d FHEZZID

%% 3

4. 7 Tejojejel ARMOIY FHEEE MY, Yz Tetolel ol ARHOY
FoEEe Zol ARHolY m2talEME Lol of Tlole{rt B2 ghg JHxlE
MIE4Tl 55 F9, of malolee| MEBSHE B ARMOlYD Sl ATEAS
JEckD Mzbs| B 4 US(Step 6A). E3 T2julg] P2l ARMOlY FHE T
521gk2 JIRIE MESIL 523 F2, of m2tolgel ol 7L B2 &3 mols 2
MBEN ofatol ARMOIYI YFSH B0l YTk HS 20l BH(Step 68). I12|T



u2tolef P3el XY dSZE(HM) ARt FHEEZ 54
u2tole{ 7} ofi e He ol 20|

gy
2
x
Hn
0>
4r
=

= — = =
5. MMzl Htfet AMHES FUSt=O A0 LotE FHERZ EHE 2o|=
u2toleE SEe. MaEH|fet Aol ofsto] AdbtEl FHEx S48 Hols
u2lo|e o] d2 MzH|tet AFEE2 SA0 gltHez ZHSI= AREMICZAN

X 3talx 2.

al.

6. AFHoldol| chstof JHE mEto|E It = A2 242 olE sk
et =& ot 7o m2lo|HAMESo £ meln|He FHEx 54
prd

=(Step 7) A FTO|H ofF2| HaetE AlE ol 242 Sof 2EE(Step 8).

- SEE ATME ASHLYUEYT o ARH o|BIHS M| Istof okt e
47k%| 7|E2 olHBIG T, OIS 7|ES BF Este melolsE Y NZHE 2
OlZA (0| 2eEAlel 47tx Hehot AR DY mejole| R vdE) ol AErglo] Eks|
MEMES| AIEI [0S mHSHE WA ASAEoR W ok

1. Non-uniform association &44: HX AEHMo|& H2lo|E{ME LHAIM 471X|] HEfS|
EZESH o|E2adA ZH 7F AAE HdEde FHEXZE XY IR0 ASEEZ(SM
HM)ele fo st xHo|(0|Z non-uniform associationO|2t2 XMeo|ghE Ho|=
o2fo|EeE ZASIH D MA 37702l m2lolel & 18707} ololl = AS (28 154).

2. Non-inverse association =41: Zl2}o|E Pm1, Pm28, 2|1 Pm30 52 &%,
MEZd|ti 2l AlHof| Cislo] Atbt=l FH{Ex EM(0|E inverse associationO|2L
7=

T !t
Holghe Hol. U= 2Zt=-HEIS2 2 ASEE8e mAlste Priel 29, 1
FHE Tl AZHZH| M oo AMEIRIIE JIX|X|BF AZMEAIEIHE S
ATRAS J1E. ol = Pr1e ANEORM ARMES ARSI St HP,
A M ZH TS ZtAsIX|DE 25| AZMZAIHO| SbstA 5T, g ppiol e
SO =M ABENMES HMolstnAt ste Holls ATMEAIES ZAstx|at 23]
AZHEH| o} B7bske ZnlE Zefe, ol9b 2ol Al M ZH|Ci9b Aol Cf 50
Aot ZHE T ENS Hols melolE{SS MEH|0j9t AlES SAlo| Bnisoz
x=HsHe ASHEHF L ZS0| ofde ol a8 154)

o
>
i
=

3. Inducing relationship associati c e mefolee FHEZIE MEXOo|E
Ojxl= Jdekdg EME. 0|5 sl #SE =0l w2t F&= eiot 7 l
Ztzto| mizlolee| FHEZ EMS ZHZH giES T MEXNMO|H o{F o HSH(AZMES
HICH &2 AIH)E A|S2o|M BAME & ol Wi §& zm2lole{el F= b
AMEXMo|HES SIIAF|= A< ol T2Io|E ) inducing relationship associationSAMS
Holctn Meolgh(a& 155A, C).

T
s
H
d

4. Suppressing relationship association 241: 7| ZZio|Ee HFHEZ(ASEZO
CHstod cHalolsEl FHEZ)IF AEXMo|H o|x[= d&$HZS 2ME. 0| ¢

=L . S
zof w2t FEE #ak JHo| u2fole{MESo| 2t2te| mi2io|Eo] AFMHEx
z 5

T

SEME 24z gtdst 3 MEXMO|E ofF o HEH(AZAMES HI =2 AH)E
AlEeolM A2 Saff atEe. ol if 3 um2lo|ge AFHExIL MEMo|H S
LA F|= 25 ol m2talE{7} suppressing relationship associationSM S Eeolcln
Ho|gh( 8 1558, D)

- 2 47X =HE 25 tFSt= n2lo|el= 3770l mietolel & Pm7, Pmi0, Pmi12, Pmi16,
Pm7 S & 570 (E 17). Pm7= alpha-adrenergic receptor2t Galphag subunit Zt



CREB, elF4E, BNP, NFAT, aMHC, ANP, cJun,

BMHC, GATA, MEFZ2,

ASEZZ,) P02 IP3-Calcium?t AS2EE, Pm12= Calmodul in-CaMKZt &S &E 2,
Pmi62 Calcineurin-NFAT 2+ MS2tES ) 2|10 Pn172 p38-NFATZH A5 75.%% olojgt, ¢
Al2Elo|M 22 2E O|F MEEXE 2t 84S52E0| Mx 2t ol Mol &2 28X 2=
7I2d MZMEH/AIEE S-SR HMojg = U= X=ZEPICZE FMotE = UZSS
slo| 5t
2 HAFE AlZFE oS SsF MEEE ABEHE= 4= 53 24

AMEME gudoz AXE = U= EHHMAZERLES wWZs5tY| 915109 AFEH AlZ2lolM
7|8te] HEEXN ES0HF TS L[ 26§ 7-9].

RN 50 F 7|2 80 M AEEE= A4=9 MR AZETE
A4 AlZao[M ZAut, MM E Tl X = ctekst XS0 w2t MEMoldM S

2AH oz Mojshks x2M=to| HEtd S 2le (a8 156, & 18).

|2 Akt AXMA el B 180, NE, FGF, IL-6, TGF-beta, Angl!l, ET-1, PE %Oﬂ o| i
FoE = AZMHE U 2FE o2 O”HI3 = UL}, PDES O*HIJHIOI A Angl |,
ET-1, PE S0l 25l RE=E= AMIZME dHOjgts S0MoZ MO = JUS

A MSHMEHEYIE 7(Hlez HUSH strd 32X
AMEM 2 MZM=EZ MSHYHHEYT 75

Kyoto Encyclopedia of Genes and Genomes(KEGG) —12|Xl PID(Pathway Interaction
Database) &= =Z&st o8] CtYst 28 /O0IEHHOlA HEE S5t - &350 AF™ oA
A2 MAZME MSHMEHEIE FFSIFS[ELD &8 10].

ol HER A= 1770 & ==(PGE2, ET1, Angll, NE, PE, CT1, LIF, EGF, NRG1, HGF,
VEGF, IGF1, FGF, TGFB, ECM, IL, and TNFa) 2 157 &2 L=(cFos, ATF2, COX-2,

elF2B, and Casp3) &

Zotet 14170 == J2|3 28978 @Az FEE (3™ 157, F 19).

AZMEZ MSHMYH ER o ZateEl @3 L=E52 AZMEZo 2FoM Mz LHER
MSE HMEtsiol MAESH ME HlgE MMsi= slot 8 AMSHE HAZE M5
Clekst o X=2 2 LIEMY (a8 157, % 19). +=% HESLFol= o- or B-AR, Ca,
CGMP-PKG, MAPK, PI13K-Akt, TGF B, Src-FAK, JAK-STAT, TNFa , 12/ NFkB Z Z(pathway)
S SMIX] E0E 2 MZME U o MSHE HZE EZast.

AMZMNEZ MSHMYHER TSl £3 L= F Casp3c ME AIEQ X|E=Z, LIHX| 14742
Z2{ - =(cFos, ATF2, COX-2, CREB, elF4E, BNP, NFAT, aMHC, ANP, cJun, BMHC, GATA,
MEF2, 2l elF2B)= M= d|the| X|EZ ALSE(2E 157, & 20).

AMZM=E MSHYH EL To| st st

k=X X0 2 ZHMEZe ZHEM EMS Mo E EME £ e =2l"
st J|Heg s D 235 11-12].

=2l HERA setZ oM ZtzZte| =9 Atef g2 &M EE LIEH

M sl/H| e 5l AlEll= 22 13} 022 HHEE . S2lY U ERIT 2HE J|HE 235H0
AMZME Yol EX45HE ofe] MSHE chMASo| stMa/H| &M s HEof| 7| X8 A2
AMIZME MSHEH ER Fof| st =stZH S J|UsIRS(E 21). 2t =9 Ae|lx=
2t 283 diolEHol Ao EZEE MESAM HEHE I8 Z £ EH(E 19, 21)
AMIME MSHEHERHT stz st cHF 2 HAFE AlZEolMd M2 2-25}0]
MMzl HAMEIE JIE & Mo = Aes 2N 8 L= =4S AHSIHS(E
22) .



MM E MSHHUERR eet2d o 2 ¢ L= =740| 7| &0 2E0E o3 A
Y=Y iy EH4E2 & 2ZAE = AUSE ARH AlE2old 242 Sl
A5 158, FE 23)

MY 7ls2 AMstEA & HZ2s[AL A
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tractor)= &9t A|ARIOA oHYEtE AEfZ HoZt =1 BIl= M=ZTL

Zo| EY E&E(phenotype) S LIEH . BIle| /ES

o LIX| & (attractor landscape) 22

LI Ee 2t M2 HER/{ZI AlAaH0| JtE £ U= BE AMEfER
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BrESe dYs Sotet A2 sela(ad 161-162, E 25-28). 53| H|s{E Mol
Hish slgd MFHoAM MIME AME 2ige THFESU0l 52 Aoz e,
Ol= 38y MFTo| v5{EY MFHECH B A2ME ABS FEetchks 7(&2
Mg ZAutsn A= (OF 161). Sestod 2 of, 2 dTEO| HEE MEH A
MEME MSHIUERT $of220| dHHolESS UK 2Ate = ASS & =
U=

MEH olde| HEYD BYZEX 7Y L A5t S4 B4
=
o

2 ZAFE AlZE ol EME S5t sigd A5 A=dMe= Gaqg/11, TRAF, PI3K,
AC, G/S, 2|1 H|S{EM A8 AFo|M= TGFR, Integrins, PI3K, Gag/11, TRAF, Ras,
2 5 ol

Gsa 7t MM ZE2l AFE I} B AHzHA S steleh(x

Il
l
-
ke
rir
fl

AHTHEXL| ddEE Mollstie if MFH dFolM MM ze| AFED BItHZF 37

A xMXo| ST E HOS= ZS random nodel| M TE Z=HSIF S w2t
2o Z AMIMIEL AIET} HITHE AXMES = ASS &ole, £t ¢ 22 59
xR SMTE M rF AZMEL AIEZ HUZ7F S AM=E= AS
Slo| S

Zgsoz, of Ane 2 odTolM FEE FWZHAESO|
(o]
o

5
i st=d &

MM ol HEYT WYRTRe| J|He £ Holy Y NRH x2HY
My xEAtel B EA 7he| BAMS 24517 2I5t0f HA DrugBank HolefH ol 2
8 ZALE Sol SUEUAL 2T Fol Y MEM MBotEel BACHN MRS

M

AYEZHAIL SAHZE RolsP Ad=xMY Yol =rte DS =l 165).

AHEZHXIE A Ao AL B2 MEHM X=X (B -blocker, a-blocker,
AT1R-blocker, ET1R-blocker) 2l 258 SXAZ7|= ol &EE = JU=X BT L7
?|5t0f ti e AFE AlZ2lold BEMS FaE. O Aot A=A HE0 EYHZHXLS
SMTE Ao HOsIUS EF MEXM aFoM AMZAMEZe| AIED HICHZF S
A== WS &elsi( a8 166, E 31). ol AHZMEAPII AREHM X2He 258
SEAZL = JUSE AlAtE

e AFE AlZ2old 2M 23, MEHM XE2HMe a2 grfMoz THAZL
U AHEHX xgho| 2t AR ME 52 AU4Eo T/ U2l Helrlcks WS
EolsH(E 32). SEMozZ, & AFoA= AEH st M2 Ad=2EMSE HE = U=
Xl X2 MR MA|SIE S
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(A)

(B

)

1s~1min 1min~30min Logic gate Branch
EGF | ‘ BAR -
) | Gag y \ >  Gia s
_— i ' "
cAMP | . A PKA
= (mnen) A - - -
30min~12hr 12hr~70day Negative feedback Positive feedback

Cell
Area

0

CAMP g

a9 121, R ASAEAY #E A EAA FEIHA) ATHERKB) AR oA
aAR =T T - T T T a ]
arl= g == - - an = - - = - - - - .
BMHC (— - —
Cai|~ = = . '—_ : - - . - - - - = =
cGMPL- == == - R ol
EoFl-m - " e m - - - ™ - =« - " =z ama =" - -
ERHE17- - - - - - ]
. momom - - - - - - = o= - == |
CATAM "= B i - —
T - - - - : -
KK (— -
cor_ Bt LI T a .- - “mm = mm omoemoam RLTT T
MAP3K23 — —
MEKaE.—'_I - ] :' -n " . ] - = = e - . -
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E 14 ASAEAR A it AFue]E (50004 719 dlelE & 100071 o). =" AFdele = 57HA
FgHoz Ad#HA xndsle] divtR HENA F500 8§ 7t JuH2 A
No. Cell line Input Output Effect Time
1 NRVM none pFOX01/3a/4/pAkt 1 10min
2 NRVM IGF—-1 pFOX01 2 10min
3 NRVM IGF—-1 pFOX04 3 10min
4 NRVM IGF—-1 pFOX03a 1.5 10min
5 NRVM IGF-1 pAkt 2 10min
6 NRVM Insulin+LY294002 pFOX01/3a/4 1 10min
7 NRVM insulin+1.Y294002 pAkt 1.5 10min
8 NRVM none pAkt 1. 12hr
9 NRVM+TM-FOX0O3a | none pAkt 2. 12hr
10 NRVM+WT-FOXO0O3a | none pAkt 2. 12hr
11 TAC on mouse none pAkt/pFOX03a 4/2 TAC 1wk
12 NRVM IGF—-1 cell size 1.4 48hr
13 | NRVM+WT—FOXO3a | IGF—1 cell size 1.3 ifg“% )+24
14 | NRVM+TM-FOX03a | IGF-1 cell size 0.85 2ahr(1GE)+24
15 NRVM stretch cell size 1.3 48hr
16 | NRVM+WT-FOX03a | stretch cell size 1.15 %ihg(figft%g*
17 | NRVM+TM-FOX03a | stretch cell size 0.9 gabr(streich) +
18 HEK293 none pMAPK 1 5min
. INIEYE 1.2/2/4/5.5/ .
19 | HEK293 Soprepaline(19” ~10/~ | pMaPK i Smin
20 | HEK293 Isoprenaline+Propran | \jzpg 1 Smin
21 HEK293 Isoprenaline pMAPK 6.5 5min
22 HEK293+bARKct TF | Isoprenaline pMAPK 3 5min
23 HEK293 Isoprenaline+PTX pMAPK 1.7 5min
24 HEK293+Csk TF Isoprenaline pMAPK 3 5min
25 HEK293+Sos—Pro TF | Isoprenaline pMAPK 2.6 5min
26 HEK293 Isoprenaline pMAPK 7 5min
27 HEK293 Isoprenaline+H—89 pMAPK 1.5 5min
28 HEK293 LPA pMAPK 8 5min
29 HEK293 LPA+H-89 pMAPK 8 5min
30 HEK293 isoprenaline pMAPK 5 5min
HEK293+ERK1 . . .
31 isoprenaline pMAPK 7 5min
TF+b2ARWT TF
HEK293+ERK1 . . .
32 isoprenaline pMAPK 3 S5min
TF+b2ARmut TF
1.0/0.95/0.
Adult 0/0.92/0.98 | 0/1/2/3/4/5/10/
33 . phenylephrine(10uM) | normalized LTCC current 1
cardiomyocyte(Rat) /1/1.15/1.1 | 5min
8
Adult
34 cardiomyocyte(Rat)+B | phenylephrine(10uM) | normalized LTCC current 1;11/1/1/1/1/ %1141 21{1 3/4/5/10/
APTA pretx
Adult 1.0/0.9/0.8/
35 cardiomyocyte(Rat)+K | phenylephrine(10uM) | normalized LTCC current | 0.8/0.79/0. %11{1%3/4/5/1 o/
N-93(0.5uM) pretx 76/0.7/0.65
1.0/0.98/0.
Adult 95/1.0/1.03 | 0/1/2/3/4/5/10/
36 cardiomyocyte(Rat)+K | phenylephrine(10uM) | normalized LTCC current 11.05/1.15/ | 15min
N—-92(0.5uM) pretx
1.17
Adult 1.0/0.9/0.8/
37 cardlomy(fcyte(Rat)Jrc phenylephrine(10uM) | normalized LTCC current 0'77/0'_70/0 0/1/2/3/4/5/10/
helerythrine(10uM) .7/0.55/0.4 | 15omin
pretx 5
gg | Adult control/phe(0.1uM)/1/ | confK1T activation LOOALSONT |
cardiomyocyte(Rat) 10/100 0/190/185
39 Adul.t control/prazocin/pra+ CaMKII activation 1007100710 15min
cardiomyocyte(Rat) phe 5
40 Adult control/KN—93/KN—93 | CaMKII activation 100/70/75 | 15min
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cardiomyocyte(Rat) +phe

Adult o )
41 ) control/che/che+phe | CaMKII activation 100/85/99 | 15min

cardiomyocyte(Rat)
42 control mouse none p38 kinase activity 1
43 control phenylephrine p38 kinase activity 1.6 30min
44 p38aCKO(10wk) none p38 kinase activity 0.25
45 p38aCKO(10wk) phenylephrine p38 kinase activity 0.4 30min
46 control none FS 37
47 p38aCKO(10wk) none FS 37
48 p38aCKO(10wk) TAC(1wk) FS 15
49 p38aCKO(10wk) sham(1wk) FS 37
50 control TAC(1wk) FS 37
51 control sham(1wk) FS 37
52 control sham(1wk) TUNEL(+) myocytes 37
53 control TAC(1wk) TUNEL(+) myocytes 37
54 p38aCKO(10wk) sham(1wk) TUNEL(+) myocytes 37
55 p38aCKO(10wk) TAC(1wk) TUNEL(+) myocytes 115
56 control sham(1wk) cytochrome ¢ in cytosol | 1
57 control TAC(1wk) cytochrome c¢ in cytosol | 1.5
58 p38aCKO(10wk) sham(1wk) cytochrome c¢ in cytosol | 1.3
59 p38aCKO(10wk) TAC(1wk) cytochrome c¢ in cytosol | 3.7
60 control TAC(1wk) Bax/Bcl 1
61 p38aCKO(10wk) TAC(1wk) Bax/Bcl 1.7
62 control sham(1wk) pJNK/totalINK 1
63 control TAC(1wk) pJNK/totalINK 2.2
64 p38aCKO(10wk) sham(1wk) pJNK/totalINK 0.7
65 p38aCKO(10wk) TAC(1wk) pJNK/totalINK 3.5
66 control sham(1wk) pERK/totalERK 1
67 control TAC(1wk) pERK/totalERK 2
68 p38aCKO(10wk) sham(1wk) pERK/totalERK 1
69 p38aCKO(10wk) TAC(1wk) pERK/totalERK 2
70 control sham(1wk) pMKK3/6 / totalMKK3/6 | 1
71 control TAC(1wk) pMKK3/6 / totalMKK3/6 | 5
72 p38aCKO(10wk) sham(1wk) pMKK3/6 / totalMKK3/6 | 5
73 p38aCKO(10wk) TAC(1wk) pMKK3/6 / totalMKK3/6 | 40
74 control saline LVDd 3.5
75 | control ;%g?tgfnggagg’gng/k LVDd 3.5
76 p38aCKO(10wk) saline LVDd 3.5
77 | p38aCKO(10wk) S/%F;ry‘)t?gfngé(a7y§§lg/k LVDd 45
78 control saline FS 40
79 | control isoproterenol(7-Sme/k | ps 18
80 p38aCKO(10wk) saline FS 38
81 | p38aCKO(10wk) isoproterenglt7.ome/k | 15
82 control saline TUNEL(+) myocytes 23
83 control tgs/%;;l;)t?é’?ngé(a@gl)ng/k TUNEL(+) myocytes 26
84 p38aCKO(10wk) saline TUNEL(+) myocytes 25
85 | p38aCKO(10wk) isoproterengll7 Sk | TUNEL(+) myocytes | 50
86 control cell isoproterenol(OuM) survival 100
87 p38aCKO(10wk) cell | isoproterenol(OuM) survival 100
88 control cell Bsoproterenol(O.SluM survival 120
89 | p38aCKO(10wk) cell | isoproterenollO.3IuM | gy iy 110
90 control cell 1)50proteren01(0.63u1\/[ survival 110
91 | p38aCKO(10wk) cell BSOPrOtereml(O“uM survival 105
92 control cell 1)50proterenol(1.25uM survival 120
93 | p38aCKO(10wk) cell I)SODmtere“Ol(l'%“M survival 102
94 control cell isoproterenol(2.5uM) | survival 120
95 p38aCKO(10wk) cell | isoproterenol(2.5uM) | survival 50
96 control cell isoproterenol(5uM) survival 120
97 p38aCKO(10wk) cell | isoproterenol(5uM) survival 30
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98 control cell isoproterenol(10uM) | survival 50
99 p38aCKO(10wk) cell | isoproterenol(10uM) | survival 25
100 control cell isoproterenol(20uM) | survival 28
101 p38aCKO(10wk) cell | isoproterenol(20uM) | survival 28
102 control cell isoproterenol(40uM) | survival 28
103 p38aCKO(10wk) cell | isoproterenol(40uM) | survival 28
104 H9C2 myocyte none MEF2 1
105 H9C2 myocyte dbcAMP(1mM) MEF2 0.1
106 | H9C2 myocyte dbeAMPCImM) + | MEF2 0.8
107 COS cells Myc—PKA:none MEF2 0.05
108 COS cellstMEF2C Myc—PKA:none MEF2 1
COS
109 Myc—PKA:none MEF2 0.1
cells+tMEF2C+HDAC4
COS
110 cells+MEF2C+HDAC4 | Myc—PKA:none MEF2 1.2
+CaMKII
111 COS cells Myc—PKA:low MEF2 0.05
112 COS cells+MEF2C Myc—PKA:low MEF2 1
COS
113 Myc—PKA:low MEF2 0.15
cells+MEF2C+HDAC4
COS
114 cellstMEF2C+HDAC4 | Myc—PKA:low MEF2 0.5
+CaMKII
115 COS cells Myc—PKA:high MEF2 0.05
116 COS cells+MEF2C Myc—PKA:high MEF2 1
COS .
117 Myc—PKA:high MEF2 0.13
cells+MEF2C+HDAC4
COS
118 cells+MEF2C+HDAC4 | Myc—PKA:high MEF2 0.3
+CaMKII
119 NRVM none ERK1/2 0.1
10 | NRVMdthapsigargin/ui | ERK1/2 0.1/0.1/0.1 | 0.1/0.1/0.1
fedipine/EGTA pretx
121 NRVM Iso ERK1/2 1
19g | NRVMrthapsigargin/ni || ERK1/2 0.5/0.2/0.2 | 0.5/0.2/0.2
fedipine/EGTA pretx
123 NRVM none ERK1/2 0.1 8min
124 NRVM Iso ERK1/2 1 8min
~ NRVM+KN93/W7/CsA .
125 Iso ERK1/2 1.3/0.4/0.4 | 8min
pretx
126 NRVM none ERK1/2 0.1 8min
127 NRVM Angll ERK1/2 0.4 8min
128 NRVM PHE ERK1/2 2 8min
129 NRVM+CsA pretx none ERK1/2 0.1 8min
130 NRVM+CsA pretx Angll ERK1/2 0.4 8min
131 NRVM+CsA pretx PHE ERK1/2 1.5 8min
100/120/18
132 | NRVM Tso(10uM) caleineurin 0/260/150/ | J/1/2/5/15/30m
130
100/180/19
133 | NRVM 150(0/0.01/0.1/1/10/1 | catcineurin 0/200/310/ | 5min
300
134 | NRVM Iso Raf—1 OVOSAAT | on/2/5/10/15m
1/0.5 in
135 | NRVM+CsA pretx | Iso Raf—1 0.1/0.L0.17"1 0/1/2/5/10/15m
0.1/0.1/0.1 | 1n
136 Rat myocardium Sham/TAC Epacl expression 1/1.6 5day
137 | ARVM Sham/Sham +8- ST/ Cell area (1););)1210/ " 2anecs—cm)
138 ARVM ?%/(}AF(féfA;)ig/i%+E?pa% Cell area 100/115/10 36hr(_Ad.Epac
+8—CPT 5/130 or 8—CPT)
Ad.GFP/Ad.GFP+8—C .
139 | ARVM Eg/i%&b]/ﬁ;lpac/Ad.Epac Ras—GTP/total Ras ?'1/0'7/0'3/ S6hr(d Epac)
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Ad.GFP/Ad.GFP+Ad. 100/105/12
140 ARVM RasS17N/Ad.Epac/A | [3H]—Leucine uptake 1day(8—CPT)
d.Epac+8—CPT 0/85
Ad.GFP/Ad.GFP+Ad. 100/150/22
141 ARVM RasS17N/Ad.Epac/A | Calcineurin activity 30min(8—CPT)
d.Epac+8—CPT 0/130
Ad.GFP/Ad.Epacl/Ad
142 ARVM Epac1+8—CPT/Ad.Ep | P—CaMKII/total CaMKII | 1/1.2/3/1.2 | 30min(8—CPT)
acl+8—CPT+KN-93
none/CsA/KN93/8—CP 100/95/96/
143 ARVM T/8—CPT+CsA/8—CPT | [3H]-Leucine uptake 24hr
+KN—-93 150/115/98
ShCT/shCT+ISO/shE 100/150/10
144 | NRVM pacl/shEpacl +1S0 Cell area 4130 48hr(I1SO)
ShCT/shCT+ISO/shE 25/225/60/
145 NRVM pacl/shEpacl +1S0 ANF 140 48hr(ISO)
. 110/95/150
146 | ARVM %%?{?SdOPKMSO/Ad’ [3H]-Leucine uptake 140 24hr(1SO)
. 80/70/180/ _
147 | ARVM none/APRIISO/AL. | pRa activity 00 10min(1S0)
Ad.Epacl/Ad.Epacl+ 100/135/11
148 ARVM ISO/Ad.Epac1R279K/ | [3H]—Leucine uptake 24hr
Ad.Epac1R279K+ISO 5/115
Human
149 heart(NonFailing(NF)/ | none Epacl expression 1.0/2.0
Heart Failure(HF))
1.0/1.0/0.8 .
150 | ARVM 8—CPT(10uM) nuclear HDACS 710.12/0.66 O/ Lor20150/40/
0.63
1.0/0.95/0.
151 | ARVM endothelin(100nM) | nuclear HDAC5 87/0.82/0.7 g{)l/%/ozé)lﬁww/
8/0.67/0.55
152 NRVM control/epacl1WT TF | MEF-2 100/300
153 NRVM 8—CPT/KN93+8—CPT | nuclear HDAC5 0.7/1.0
control/Iso(10 ™ =7)/Iso(
10~ 615010~ —5)Iso( | % of TUNEL positive | 4/5/10/15/2
154 | NRVM 107 ~6)/ / 48hr
5¢10 )5)/Ion0mycm(1 cells 1/18
0™ -6
control/Iso(50uM)/Cs
A .
155 | NRVM pretx(1hr) +Iso/FK506 | % Of TUNEL positive | 518/5/5/9 | 4gnr
(1hr)+Iso/nifedipine(1
hr)+Iso
156 NRVM Iso(50uM) pBad 1/0.5/0.5/1 | 0/2/4/6hr
157 NRVM Iso(50uM) +FK506 pBad 1/1/1/1 0/2/4/6hr
158 NRVM Iso(50uM) +nifedipine | pBad 1/1/1/1 0/2/4/6hr
159 NRVM Iso(50uM) Bel—2 1/1/1/1/1 0/6/12/24/48hr
160 NRVM Iso(50uM) cytosolic cyt ¢ 1/2/3/3 0/8/18/24hr
1.0/1.0/1.0/ p
161 control none survival %1000/200/300/
0.95/0.95
1.0/0.98/0.
162 Crebl deficient mice | none survival %1000/200/300/
95/0.9/0.9
control/crebl deficient .
163 . none bel—2 expression 100/100
mice
Vector/Active AKT
164 3T3 cells TF/WT AKT pBAD 0/1/0/0
TF/Inactive AKT TF
none/PDGF/Wort+PD 0.1/1/0.5/0. -
165 3T3 cells GF/LY294002+PDGF pBAD 5 0.1/1/0.5/0.5
Basal
166 DHL-9 cells Promoter/WtUREDR | bcl—2 1.0/3.0/1.3 | 1.0/3.0/1.3
E/MutCRE
167 ARCM none TUNEL positive cells(%) | 2/4/5/8/9 0/1/2/3/4day
- 3/9/18/20/2
168 ARCM CA—CaMKIlIdc TUNEL positive cells(%) ) 0/1/2/3/4day
_ _ 3/4/12/13/1
169 | ARCM O CAMRIACTDN=C | pyNEL positive cells(%) ) 0/1/2/3/4day
170 ARCM CA—CaMKIIdc+AIP | TUNEL positive cells(%) | 3/7/8/12/13 | 0/1/2/3/4day
3/5/10/12/1
171 ARCM CA—CaMKIIdc+Bcl—XL | TUNEL positive cells(%) 4 0/1/2/3/4day
CaMKII .. i 4/6/14/16/1
172 ARCM aCthlty(1/2/3/5/7) TUNEL positive Cells(%) 7 24hr
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HEK293+BAD DMSO/BAY43-9006 0.35/0.45/0 | 16pr TF +
173 TF+B—RAF TF 0.1uM/1uM/10uM pBAD(S75) 25 22hr BAY
HEK293+BAD DMSO/BAY43-9006 0.4/0.4/0.0 | 16nr TF +
174 TF+B—RAF TF 0.1uM/1uM/10uM PBAD(S99) 5/0 22hr BAY
HEK293+BAD DMSO/BAY43—9006 0.15/0.3/0. | 16nr TF +
175 TF+B—RAF TF 0.1uM/1uM/10uM pBAD(S118) 01/0.01 22hr BAY
. . . +
176 | HEK293+BAD none Apoptotic cells(%) 25 oAb+
HEK293+BAD+B—RAF . +
177 _KD none Apoptotic cells(%) 24 égﬁ? ;rlﬁture
. +
178 | HEK293+BAD+B—RAF | none Apoptotic cells(%) 10 LT
179 | HEK293+B—RAF none Apoptotic cells(%) 8 oAb
ISO(1uM)
aAo_ . 90s,
180 HEK293+PDE3A2 Ctrl/ISO/PMA PDE3A2—pS428 0.1/0.1/1.0 PMA(10ng/ml)
for 15min
ISO(1uM)
on . s,
181 HEK293+PDE3A1l Ctrl/ISO/PMA PDE3A1—pS312 0.1/1.0/0.1 PMA(10ng/ml)
for 15min
ISO(1uM)
Ctrl/ISO/IBMX/IBMX + B 0.2/0.2/0.2/ | 9o,
182 HEK293+PDE3A2 SO PDE3A1—pS312 10 PMA(10ng/ml)
for 15min
ISO(1uM)
} ) ) Ctrl/ISO/IBMX/IBMX + B 0.1/0.2/0.2/ | 9o,
183 HEK293+PDE3A2 SO PDE3A1-pS312 1.0 PMA(10ng/ml)
for 15min
184 HEK293+PDE3A2 (P))rIlil\%/IOnM/lOOnM PDE3A2-pS312 0.1/0.5/1.0 | 20min
PKA B .
185 HEK293+PDE3A1 0nM/10nM/100nM PDE3A1-pS312 0.1/0.2/1.0 | 20min
. 100/120/12 PMA 15min
186 HEK293+PDE3A2 Ctrl/PMA/dBcAMP PDE3 activity 5 dBeAMP 1h
100/100/10 | ISO 90s,
187 | HEK293+PDE3AL | STVISOPMA/BAM | pppg 4cijvity PMA 15min,
0/145 dBcAMP 1h
t1/20ff relaxation(s) of 0.45/0.4/0. | 0.45/0.4/0.25/0
188 ARVM Ctrl/Bay/Iso/Iso+Bay caleium transient 95/0.95 95
. —1/~2~10~1
189 ARVM Ctrl/Bay/Iso/Iso+Bay | Sarcomere shortening s -1/-2/-10/-15
) ] t1/20ff relaxation(s) of 0.5/0.35/0. | 0.5/0.35/0.15/0
190 ARVM Ctrl/Bay/Iso/Iso+Bay sarcomere shortening 15/0.15 15
: : | 20/45/100/
191 | ARVM Ctrl/Cil/Iso/Iso+Cil | Fura2 ratio(% of diastolic 20/45/100/140
ratio) 140
. . t1/20ff relaxation(s) of 0.4/0.3/0.2 | 0.4/0.3/0.25/0.
192 ARVM Ctrl/Cil/Iso/Iso+Cil caloium transient 5/0.2 )
, , , ] ,
193 ARVM Ctrl/Cil/Iso/Iso+Cil Sarcomere shortening ; —1/-3/-10/-17
. . t1/20ff relaxation(s) of | 0.5/0.25/0. | 0.5/0.25/0.15/0
194 ARVM Ctrl/Cil/Iso/Iso+Cil sarcomere shortening 15/0.1 1
2O ot coatali 20/20/80/1
195 | ARVM Ctrl/Ro/Iso/Iso+Ro | FuraZ ratio(% of diastolic 10 20/20/80/140
t1/20ff relaxation(s) of 0.4/0.35/0. | 0.4/0.35/0.25/0
196 ARVM Ctrl/Ro/Iso/Iso+Ro calcium transient 95/0.95 95
. 1
197 ARVM Ctrl/Ro/Iso/Iso+Ro Sarcomere shortening g -1/-1/-12/-18
(1/20ff relaxation(s) of | 0-5/0.45/0. | 0.5/0.45/0.15/0
198 ARVM Ctrl/Ro/Iso/Iso+Ro sarcomere shortening 15/0.1 1
KT/DT—2/SNAP/SNA o
199 | ARVM P+KT/SNAP+DT—2/S | ICNG density 0L U207 | SNAP(1~Zmin
p—8 .0/4.5
80/90/100/
200 | ARVM none/KT/ABMN/IBMX | vp SNAP(5min)
110
SNAP/SNAP+KT/IBM 180/280/42
201 ARVM X+SNAP/IBMX+SNA | ¢cGMP SNAP(5min)
P+KT 0/400
202 | ARVM ANP/ANPRTSE23/S | 10NG current 4.0/2.0/5.0 | less than
203 ARVM control/DT—2/SNAP/S | PDE5 1.2/0.8/2.3/ | SNAP(5min)
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NAP+DT-2 1.2
ANP/ANP+PKG(+)/A - 8.0/12.0/7. .
204 | ARVM NP+PKG(+)+KT ICNG density 0 8.0/12.0/7.0
control/PKGI/ANP(10 -
205 | ARV ;%f&ﬁpuoﬁM)pr C aetivi 0.3/0.4/0.5/ | 0.3/0.4/0.5/0.7/
GI/ANP(100nM)/ANP | PO activity 0.7/0.8/1.3 | 0.8/1.3
(100nM) +PKGI
206 | NRCM Angll ANF 1.8 12hr
207 | NRCM Angll+Los ANF 1.1 12hr
C2C12
208 Angll ANF 14 12hr
myoblast+ATla TF
C2C12
209 Angll+Los ANF 1 12hr
myoblast+ATla TF
C2C12
210 Angll ANF 1 12hr
myoblast+N74D
C2C12 myoblast+AT2
211 Angll ANF 1 12hr
TF
212 C2C12 myoblast AnglI ANF 10 12hr
C2C12
213 | myoblast+STAT site | Angll ANF 5 12hr
del
C2C12
214 | myoblast+AP—1 site | Angll ANF 13 12hr
del
C2C12
215 | myoblast+GATA site | Angll ANF 7 12hr
del
C2C12
myoblast+GATA site
216 Angll ANF 1 12hr
del+GATA/SRE &
GATA site del
C2C12
217 | myoblast+GATA/SRE | Angll ANF 8 12hr
site del
C2C12
myoblast+STAT site
218 . Angll ANF 3 12hr
del+AP—-1 site
del+GATA site del
C2C12
myoblast+STAT site
del+AP—-1 site
219 ) AnglI ANF 2.5 12hr
del+GATA site
del+GATA/SRE =
SRE site del
C2C12
220 AnglI ANF 1
myoblast+promoter
C2C12
221 myoblast+promoter+S | Angll ANF 5
TAT site
C2C12
222 | myoblast+promoter+G | Angll ANF 7
ATA/SRE site
C2C12
myoblast+promoter
223 Angll ANF 31
+STAT
site+GATA/SRE site
C2C12
myoblast+promoter+S
224 . AnglI ANF 6
TAT site
del+GATA/SRE site
C2C12
225 AnglI ANF 14
myoblast+promoter+G
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ATA/SRE & GATA
site del+GATA/SRE

site

C2C12
myoblast+promoter+S
226 . Angll ANF 11
TAT site+GATA/SRE
< SRE site del
227 C2C12 myoblast AnglI ANF 5.2 24hr
C2C12
228 Angll ANF 1 24hr
myoblast+GATA mut
C2C12
229 Angll ANF 2.5 24hr
myoblast+STAT del
230 C2C12 myoblast Angll ANF 100 12hr
231 C2C12 myoblast AnglI+GF109203X ANF 20 12hr
232 C2C12 myoblast AnglI+LY294002 ANF 180 12hr
233 C2C12 myoblast Angll+U73122 ANF 5 12hr
234 C2C12 myoblast AnglI+SB203580 ANF 80 12hr
235 C2C12 myoblast AnglI+PD98059 ANF 150 12hr
236 C2C12 myoblast AnglI+AG490 ANF 40 12hr
C2C12
237 Angll ANF 100 12hr
myoblast+AT1aR WT
C2C12
238 myobalst+AT1aR Angll ANF 70 12hr
11GG
C2C12
239 myoblast+AT1aR Angll ANF 60 12hr
WT+STAT mut
C2C12
240 myoblast+AT1laR Angll ANF 60 12hr
IIGG+STAT mut
C2C12
241 myoblast+AT1laR AnglI ANF 100 12hr
expression vector
C2C12
blast+ATI1aR
249 | YOV ¢ AnglT ANF 225 12hr
expression
vector+PKC
C2C12
myoblast+ATI1aR
243 . Angll ANF 140 12hr
expression
vector+ERK1
C2C12
myoblast+AT1aR
244 . Angll ANF 135 12hr
expression
vector+ERK2
C2C12
245 myoblast+SRE Angll ANF 4 12hr
mut/—135 ANF
C2C12
246 myoblast+SRE AnglI+GF109203X ANF 1 12hr
mut/—135 ANF
C2C12
247 myoblast+STAT/—57 | Angll ANF 4.5 12hr
ANF
C2C12
248 myoblast+STAT/—=57 | Angll+GF109203X ANF 4.3 12hr
ANF
249 C2C12 myoblast none ANF promotor activation | 1.8 12hr
250 C2C12 myoblast GF109203X ANF promotor activation 12hr
C2C12 L
251 none ANF promotor activation | 6.5 12hr
myoblast+GATA 4
252 C2C12 GF109203X ANF promotor activation | 0.1 12hr
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myoblast+GATA—4

253 C2C12 myoblast none ANF promotor activation | 1 12hr

254 C2C12 myoblast Ang II ANF promotor activation | 3 12hr
C2C12

255 myoblast+GATA—4 none ANF promotor activation | 7 12hr
WT
C2C12

256 myoblast+GATA—4 Ang II ANF promotor activation | 9 12hr
WT
Cc2C12

257 none ANF promotor activation | 0.8 12hr
myoblast+DBD
C2C12 .

258 Ang 11 ANF promotor activation | 1 12hr
myoblast+DBD
C2C12 myoblast+ZN L

259 . none ANF promotor activation | 1 12hr
mu
C2C12 myoblast+ZN L

260 . Ang 11 ANF promotor activation | 0.9 12hr
mu
NIH 3T3 o

261 none ANF promotor activation | 2.5 12hr
cell+STAT1a
NIH 3T3 o

262 Ang II ANF promotor activation | 5 12hr
cell+STAT1a

263 NIH 3T3 cell none ANF promotor activation | 1 12hr
NIH 3T3 o

264 none ANF promotor activation | 2.5 12hr
cell+GATA—4
NIH 3T3 o

265 none ANF promotor activation | 1.8 12hr
cell+STAT1la(+)
NIH 3T3

266 cell+GATA—4+STATI1a | none ANF promotor activation | 5.8 12hr
(+)
NIH 3T3 o

267 . none ANF promotor activation | 0.5 12hr
cell+STAT1la(++)
NIH 3T3

268 | cell+GATA—4+STATla | none ANF promotor activation | 11 12hr
(++)
NIH 3T3 o

269 none ANF promotor activation | 1 12hr
cell+STAT3(+)
NIH 3T3 o

270 none ANF promotor activation | 2 12hr
cell+GATA—4+STAT3
NIH 3T3 L

271 none ANF promotor activation | 0.6 12hr
cell+STAT3(++)
NIH 3T3

272 | cell+GATA—4+STAT3( | none ANF promotor activation | 2.2 12hr
++)
NIH 3T3 L

273 none ANF promotor activation | 0.4 12hr
cell+STAT5b(+)
NIH 3T3

274 cell+GATA—4+STAT5b | none ANF promotor activation | 6 12hr
(+)
NIH 3T3 o

275 none ANF promotor activation | 0.2 12hr
cell+STATSb(++)
NIH 3T3

276 | cell+GATA—4+STATS5b | none ANF promotor activation | 6 12hr
(++)
NIH 3T3 L

277 none ANF promotor activation | 1 12hr
cell+GATA—-4
NIH 3T3 L

278 none ANF promotor activation | 0.2 12hr
cell+tHA—STAT1a

279 NIH 3T3 cell CBP(+) ANF promotor activation | 0.5 12hr

280 NIH 3T3 cell CBP(++) ANF promotor activation | 0.4 12hr
NIH 3T3

281 | cel+GATA—4+HA-STA | CBP(++) ANF promotor activation | 5 12hr
Tla

282 NIH 3T3 CBP(+) ANF promotor activation | 0.7 12hr
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cell+GATA—4

NIH 3T3 L

283 CBP(++) ANF promotor activation | 0.6 12hr
cell+GATA—-4
NIH 3T3 L

284 CBP(+) ANF promotor activation | 0.7 12hr
cell+HA-STATla
NIH 3T3 L

285 CBP(++) ANF promotor activation | 0.6 12hr
cell+HA—STAT1a
NIH 3T3

286 cell+GATA—4+HA—STA | CBP(+) ANF promotor activation | 25 12hr
Tla
NIH 3T3

287 cell+GATA—4+HA—STA | CBP(++) ANF promotor activation | 40 12hr
Tla
cardiomyocyte L

288 none ANF promotor activation | 1.3 12hr
WT+STAT1la(+)
cardiomyocyte

289 WT+STAT1a(+)+GAT | none ANF promotor activation | 1.4 12hr
A mut
cardiomyocyte L

290 none ANF promotor activation | 2 12hr
WT+STATla(++)
cardiomyocyte

291 WT+STAT1a(++)+GA | none ANF promotor activation | 1 12hr
TA mut
cardiomyocyte L

292 none ANF promotor activation | 4 12hr
WT+STATla(+++)
cardiomyocyte

293 WT+STAT1a(+++)+G | none ANF promotor activation | 2 12hr
ATA mut

- ANF fold
294 cardiomyocte+aG4 Ang II enrichment (distal) 3.8 48hr
_ Sy ANF fold

295 cardiomyocte+aG4 Ang 1I enrichment(proximal) 4.8 48hr
cardiomyocte+aSTAT ANF fold )

296 1/3 Ang I enrichment(distal) 3.8 Ashr

di te+aSTAT

gg7 | CArdlomvocteTd Ang TI ANF fold : 3.9 48hr
1/3 enrichment(proximal)
NIH 3T3 cell+ o

298 none ANF promotor activation | 1
—1176VEGF+GATA—4
NIH 3T3 cell+ .

299 . none ANF promotor activation | 3
—1176VEGF+STAT1la
NIH 3T3 cell+

300 —1176VEGF+GATA—4+ | none ANF promotor activation | 6
STATla
NIH 3T3 cell+ .

301 none ANF promotor activation | 3
—360cFos+GATA—-4
NIH 3T3 cell+ L

302 none ANF promotor activation | 3
—360cFos+STATla
NIH 3T3 cell+

303 —360cFos+GATA—4+S | none ANF promotor activation | 7
TATla
NIH 3T3

304 cell+—757Bcl—X+GATA | none ANF promotor activation | 2
—4
NIH 3T3

305 cell+—=757Bcl—=X+STAT | none ANF promotor activation | 4
la
NIH 3T3

306 cell+—757Bcl—X+GATA | none ANF promotor activation | 16
—4+STATla
C2C12 .

307 none ANF promotor activation | 1
myoblast+STAT1a
C2C12 .

308 none ANF promotor activation | 2

myoblast+SRF
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C2C12

309 none ANF promotor activation | 15
myoblast+GATA—4
C2C12
310 myoblast+STAT1a+S | none ANF promotor activation | 5
RF
C2C12
311 myoblast+STAT1a+G | none ANF promotor activation | 22
ATA—-4
C2C12
312 myoblast+SRF+GATA | none ANF promotor activation | 25
—4
C2C12
313 myoblast+STAT1a+S | none ANF promotor activation | 55
RF+GATA—-4
314 NRCM none MEF2 fold activation 1 15hr
315 NRCM PE MEF2 fold activation 4.5 15hr
316 NRCM FBS MEF2 fold activation 5.5 15hr
317 NRCM+Gal-MEF2C | PE MEF2C fold activation 45 15hr
318 NRCM+Gal—-MEF2C | PE+KN62 MEF2C fold activation 25 15hr
319 NRCM+Gal-MEF2C | PE+SB202190 MEF2C fold activation 35 15hr
320 NRCM+Gal-MEF2C | PE+KN62+SB202190 | MEF2C fold activation 5 15hr
321 NRCM none MEF2C fold activation 1 15hr
NRCM +activated o _
322 none MEF2C fold activation 15 15hr
CaMK 1V
NRCM+activated .
323 none MEF2C fold activation 1 15hr
MKK6
MEF2C—AN fold
324 NRCM none activation 1 15hr
NRCM+activated _
325 achivate none MEF2C—AN fold 2 15hr
CaMK 1V activation
NRCM+activated MEF2C—AN fold
526 MKK6 fone activation 9 15hr
327 10T1/2 cell none MEF2 fold activation 1 48hr
10T1/2 cell+MEF2A o
328 none MEF2 fold activation 10 48hr
reporter TF
10T1/2 cell+MEF2A o
329 none MEF2 fold activation 15 48hr
reporter TF+HDAC1
10T1/2 cell+MEF2A .
330 none MEF2 fold activation 10 48hr
reporter TF+HDAC3
10T1/2 cell+MEF2A o
331 none MEF2 fold activation 0.5 48hr
reporter TF+HDAC4
10T1/2 cell+MEF2A .
332 none MEF2 fold activation 0.7 48hr
reporter TF+HDACS
10T1/2 cell+MEF2A
333 reporter none MEF2 fold activation 6 48hr
TF+HDAC5AN
334 10T1/2 cell none MEF2 fold activation 1 48hr
10T1/2 cell+MEF2C .
335 none MEF2 fold activation 12.5 48hr
reporter TF
10T1/2 cell+MEF2C L
336 none MEF2 fold activation 15 48hr
reporter TF+HDAC1
10T1/2 cell+MEF2C .
337 none MEF2 fold activation 9.5 48hr
reporter TF+HDAC3
10T1/2 cell+MEF2C .
338 none MEF2 fold activation 0.2 48hr
reporter TF+HDAC4
10T1/2 cell+MEF2C L
339 none MEF2 fold activation 0.5 48hr
reporter TF+HDACSH
10T1/2 cell+MEF2C
340 reporter none MEF2 fold activation 7 48hr
TF+HDAC5AN
341 10T1/2 cell none MEF2 fold activation 1 48hr
10T1/2 cell+MEF2D .
342 none MEF2 fold activation 50 48hr
reporter TF
343 10T1/2 cell+MEF2D | none MEF2 fold activation 40 48hr
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reporter TF+HDAC1

344

10T1/2 cell+MEF2D
reporter TF+HDAC3

none

MEF2 fold activation

40

48hr

345

10T1/2 cell+MEF2D
reporter TF+HDAC4

none

MEF2 fold activation

0.5

48hr

346

10T1/2 cell+MEF2D
reporter TF+HDACS

none

MEF2 fold activation

48hr

347

10T1/2 cell+MEF2D
reporter
TF+HDAC5AN

none

MEF2 fold activation

35

48hr

348

10T1/2 cell

none

GAL fold activation

48hr

349

10T1/2
cell+Gal—MEF2C

vector

none

GAL fold activation

15

48hr

350

10T1/2
cell+Gal—MEF2C
vector+HDAC1

none

GAL fold activation

20

48hr

10T1/2
cell+Gal—MEF2C
vector+HDAC3

none

GAL fold activation

13.5

48hr

352

10T1/2
cell+Gal—MEF2C
vector+HDAC4

none

GAL fold activation

0.5

48hr

353

10T1/2
cell+Gal—MEF2C
vector+HDACH

none

GAL fold activation

0.5

48hr

354

10T1/2
cell+Gal—MEF2C
vector+ HDAC5AN

none

GAL fold activation

15

48hr

10T1/2 cell

none

GAL fold activation

48hr

356

10T1/2
cell+Gal-MEF2CAN

vector

none

GAL fold activation

48hr

357

10T1/2
cell+Gal-MEF2CAN
vector+HDAC4

none

GAL fold activation

120

48hr

358

10T1/2
cell+Gal-MEF2CAN
vector+HDACS

none

GAL fold activation

48hr

359

10T1/2
cell+Gal—-MEF2CAN
vector+tHDAC5AN

none

GAL fold activation

48hr

360

10T1/2 cell

none

MEF2C fold activation

48hr

361

10T1/2
cell+Gal-MEF2C

none

MEF2C fold activation

48hr

362

10T1/2
cell+Gal-MEF2C+HDA
Cb

none

MEF2C fold activation

48hr

363

10T1/2
cell+Gal—MEF2C+CaM
K1

none

MEF2C fold activation

60

48hr

364

10T1/2
cell+Gal—MEF2C+CaM
K I+HDAC5

none

MEF2C fold activation

25

48hr

365

10T1/2
cell+Gal-MEF2C+MK
K6

none

MEF2C fold activation

30

48hr

366

10T1/2
cell+Gal—MEF2C+MK
K6+HDACS

none

MEF2C fold activation

48hr

367

10T1/2
cell+Gal—MEF2C+CaM

none

MEF2C fold activation

48hr
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K I+MKK6

10T1/2
368 cell+Gal—-MEF2C+CaM | none MEF2C fold activation 35 48hr

KII+MKK6+HDACS
369 293T cell none HDAC enzymatic activity | 200 48hr
370 293T cell+HDAC4 none HDAC enzymatic activity | 650 48hr

293T
371 cell+HDAC4+CaMK none HDAC enzymatic activity | 750 48hr

v
372 NRVM none surface area 4.4 72hr
373 NRVM PE surface area 9.7 72hr
374 NRVM+Afos TF none surface area 5 72hr
375 NRVM+Afos TF PE surface area 9.7 72hr
376 NRVM none a—MHC 1 72hr
377 NRVM PE a—MHC 0.3 72hr
378 NRVM+Afos TF none a—MHC 1.1 72hr
379 NRVM+Afos TF PE a—MHC 8 72hr
380 NRVM none SERCA2a 1 72hr
381 NRVM PE SERCA2a 0.4 72hr
382 NRVM+Afos TF none SERCA2a 1.1 72hr
383 NRVM+Afos TF PE SERCA2a 0.7 72hr
384 NRVM none ANP 1 72hr
385 NRVM PE ANP 8 72hr
386 NRVM+Afos TF none ANP 0.8 72hr
387 NRVM+Afos TF PE ANP 2 72hr
388 NRVM none B—MHC 1 72hr
389 NRVM PE B—MHC 1.7 72hr
390 NRVM+Afos TF none B—MHC 0.3 72hr
391 NRVM+Afos TF PE B—MHC 0.2 72hr
392 NRVM none sACT 1 72hr
393 NRVM PE sACT 4.5 72hr
394 NRVM+Afos TF none sACT 0.9 72hr
395 NRVM+Afos TF PE sACT 2.4 72hr
396 NRVM none BNP 1 72hr
397 NRVM PE BNP 7 72hr
398 NRVM+Afos TF none BNP 0.9 72hr
399 NRVM+Afos TF PE BNP 2.3 72hr
400 NRVM none a—MHC 1 72hr
401 NRVM+Afos TF none a—MHC 1.3 72hr
402 NRVM+MKK6 TF none a—MHC 0.2 72hr
403 | JRVALRRIOS none a—MHC 0.8 72hr
404 NRVM none SERCAZ2a 1 72hr
405 NRVM+Afos TF none SERCAZ2a 1 72hr
406 NRVM+MKK6 TF none SERCA2a 0.2 72hr
so7 | YRYMERL0s none SERCAZa 1.2 72hr
408 NRVM none ANP 1 72hr
409 NRVM+Afos TF none ANP 0.9 72hr
410 NRVM+MKK6 TF none ANP 18 72hr
a1 | RRYAEEAL0s none ANP 4 72hr
412 NRVM none B3—MHC 1 72hr
413 NRVM+Afos TF none B—MHC 0.3 72hr
414 NRVM+MKK6 TF none B—MHC 3.8 72hr
a15 | JRYMEAT0s none B—MHC 0.1 72hr
416 NRVM none sACT 1 72hr
417 NRVM+Afos TF none sACT 0.7 72hr
418 NRVM+MKK6 TF none sACT 9 72hr
419 | JRVMERL0s none SACT 2 72hr
420 NRVM none BNP 1 72hr
421 NRVM+Afos TF none BNP 0.1 72hr
422 NRVM+MKK6 TF none BNP 11 72hr
423 | JRYMEAL0S none BNP 1.3 72hr
424 NRVM+B—MHC TF | none promotor activity 1 48hr
425 ¥§¥¥;VBC__I\JA£C none promotor activity 10 48hr
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426 NRVM+ a—MHC TF | none promotor activity 1 48hr
427 ¥§¥1}\{/I§_Vf:}\f§c none promotor activity 0.4 48hr
428 NRVM+sACT/CAT TF | none promotor activity 1 48hr
429 ¥§X1}\Q/I§\ECA_CJE/HCAT none promotor activity 5 48hr
430 %@VM-’—SERCAZ/CAT none promotor activity 1 48hr
431 %@X%;&E_RJCLQZ/CAT none promotor activity 0.8 48hr
432 HEK293 TNF(1nM) PI3K 0 0
433 HEK293 TNF(1nM) PI3K 3.8 5min
434 HEK293 TNF(1nM) PI3K 5 10min
435 HEK293 TNF(1nM) PI3K 7.2 20min
436 HEK293 TNF(1nM) PI3K 7 40min
437 HEK293 TNF(1nM) Phos—Akt 0 0
438 HEK293 TNF(1nM) Phos— Akt X 10min
439 HEK293 TNF(1nM) Phos— Akt 1.7 20min
440 HEK293 TNF(1nM) Phos—Akt 2.2 40min
441 HEK293 TNF(1nM) Phos—Akt 1.5 60min
442 HEK293 TNF(1nM) Phos— Akt X 120min
443 HEK293 none Phos—Akt 1 30min
444 HEK293 TNF(1nM) Phos— Akt 2 30min
445 HEK293 wortmannin(100nM) | Phos— Akt 1 30min
wortmannin(100nM)
446 HEK293 pretx 30min + Phos— Akt 1 30min
TNF(1nM)
447 HEK293 TNF(1nM) Phos— Akt 2 30min
448 HEK293+dnp8&5 TNF(1nM) Phos—Akt 1 30min
449 HEK293+pCMV none NF—kB 1 6hr
450 HEK293+pCMV TNF(1nM) NF—-kB 5 6hr
451 | [BR293FCMVECA=A | one NF—kB 4 6hr
452 | JERZOSHEMVFCAZA | (1o NF—kB 5.5 6hr
453 | JEK293HpCMVARD=A | 1\ g (10 NF-kB 3 6hr
454 HEK293 TNF(1nM) IKKa 1 Omin
455 HEK293 TNF(1nM) IKKa 1 10min
456 HEK293 TNF(1nM) IKKa 0.5 20min
457 HEK293 TNF(1nM) IKKa 0.4 40min
458 HEK293 TNF(1nM) IKKa 0.3 60min
wortmannin(100nM) :
459 HEK293 pretx + TNF(1nM) IKKa 1 10min
wortmannin(100nM) .
460 HEK293 pretx + TNF(1nM) IKKa 1 20min
wortmannin(100nM) .
461 HEK293 pretx + TNF(1nM) IKKa 1 40min
00« wortmannin(100nM) .
462 HEK293 pretx + TNF(1nM) IKKa 1 60min
wortmannin(100nM) .
463 HEK293 pretx + TNF(1nM) IKKa 1 60min
HEK293+IKKa .
464 mutant(T23A) TNF(1nM) IKKa 1 10min
HEK293+IKKa .
465 mutant( T23A) TNF(1nM) IKKa 1 20min
HEK293+IKKa .
466 mutant(T23A) TNF(1nM) IKKa 1 40min
HEK293+IKKa .
467 mutant(T23A) TNF(1nM) IKKa 1 60min
HEK293+IKKa .
468 mutant(T23A) TNF(1nM) IKKa 1 60min
+p: -
469 %}‘_i%/[_ ;’);lTP Lux none hypertrophy 1 24hr
+p- —
470 ¥§¥“§_§5TP Lux- 1 1gp—p1 hypertrophy 5.5 24hr
471 NRVM+ANF TF+@3—gal | none ANF promotor activity 1 24hr
472 NRVM+ANF TF+B—gal | TGF—31 ANF promotor activity 1.87 24hr
473 NRVM+ANF TF+@3—gal | ET—1 ANF promotor activity 2.12 24hr
474 ¥§¥1\é[jg%}fp none BNP promotor activity 1 24hr
475 I%Ig‘j%/[fgfp TGF—pB1 BNP promotor activity | 2.12 24hr
476 %Xl\é{fgfp ET-1 BNP promotor activity | 1.87 24hr
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477 NRVM TGF—-1 pATF2 0 Omin
478 NRVM TGF—-31 pATF2 0 2.5min
479 NRVM TGF—-1 pATF2 2 5min
480 NRVM TGF—-1 pATF2 6 10min
481 NRVM TGF-1 pATF2 3 15min
482 NRVM TGF—-B1 pATF2 0 30min
483 NRVM TGF—-B1 pATF2 0 60min
484 NRVM TGF—-B1 pATF2 0 120min
485 | NRVM+Gal—4 none GAL4 ATF2 binding 0 24hr
activity
_ _ GAL4 ATF2 binding
486 NRVM+Gal—4+TGF—B1 | none activity 0 24hr
_ ~ GAL4 ATF2 binding
487 NRVM+Gal—4 ATF—2 | none activity 1 24hr
NRVM+Gal—4 GAL4 ATF2 binding
488 | ATF—2+TGF-p1 | home activity 24 24hr
NRVM+Gal—4 GAL4 ATF2 binding
489 | ATF—2+Angll none activity 1.5 24hr
NRVM+Gal—4 GAL4 ATF2 binding .
490 | ATF—2+ET-1 none activity 1.3 24hr
491 NRVM+pcDNA none ANF promotor activity 1 24hr
492 NRVM+pcDNA TGF—1 ANF promotor activity 1.8 24hr
493 NRVM+ATF-2DN none ANF promotor activity 0.5 24hr
494 NRVM+ATF-2DN TGF—-p1 ANF promotor activity 0.6 24hr
495 NRVM+TAK1DN none ANF promotor activity 1 24hr
496 NRVM+TAK1DN TGF—B1 ANF promotor activity 1.1 24hr
497 NRVM+pcDNA none ANF promotor activity 1 24hr
498 NRVM+pcDNA TGF—-p31 ANF promotor activity 1.3 24hr
499 NRVM+ATF-2WT none ANF promotor activity 1.7 24hr
500 NRVM+ATF-2WT TGF—f31 ANF promotor activity 2.3 24hr
501 NRVM+p38WT none ANF promotor activity 1.7 24hr
502 NRVM+p38WT TGF—1 ANF promotor activity 2 24hr
503 NRVM+ANF TF+@3—gal | none ANF promotor activity 1 24hr
504 NRVM+ANF TF+B—gal | TGF—31 ANF promotor activity 1.8 24hr
505 NRVM+ANF TF+@—gal | GF109203X ANF promotor activity 0.9 24hr
506 NRVM+ANF TF+@3—gal | TGF—B1+GF109203X | ANF promotor activity 1 24hr
_ NFAT transcriptional
507 NRVM+AdB—gal none activity 1 48hr
- NFAT transcriptional
508 NRVM+AdNFAT none activity 2.5 48hr
NFAT transcriptional
509 NRVM+AdMEK1 none activity 2.3 48hr
- NRVM+AdNFAT+AdM NFAT transcriptional
510 EK1 none activity 9.8 48hr
511 NRVM none NFAT 1 2hr
512 | PRYMPAMERI+NFA | ope NFAT 2.8 ohr
513 NRVM none NFAT 0.5 2hr
514 | NRYMFAMEKIFIAT | one NFAT 0.7 2hr
NFAT transcriptional
515 NRVM none activity 5 6weeks
516 | NRVM+NFAT—luc | none NFAT transcriptional 50 6weeks
activity
517 | NRVM+NFAT—luc | MEKI ety franseriptional = 590 6wecks
518 NRVM none % nuclear NFATc1 1 48hr
519 gx%gﬁ%ﬁPAATd_G none % nuclear NFATc1 90 48hr
NRVM+AdNFATc1-G
520 FP+AdACnA+AdMEK | none % nuclear NFATcl 85 48hr
1
NRVM+AdNFATc1-G
521 FP+AdACnA+AdMKK | none % nuclear NFATc1 50 48hr
7
NRVM+AdNFATc1-G
522 FP+AdACnA+AdMKK | none % nuclear NFATc1 18 48hr
6
523 NRVM none % nuclear NFATc1 1 48hr
524 E};X%gﬁgﬁPAATd_G none % nuclear NFATc1 95 48hr
NRVM+AdNFATc1-G
525 FP+AdACnA+AdMEK | none % nuclear NFATcl 90 48hr
1dn
526 NRVM+AdNFATc1—G | none % nuclear NFATc1 85 48hr
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FP+AdACnA+AdMKP
3

527 &%ngzé“é)_gal none % nuclear NFATc1 5 30min
528 %/[I}EIDBF&(—XQ—I'\—/[)EKl none % nuclear NFATcl 10 30min
529 CnB1(+/+) MEF Tono % nuclear NFATc1 90 30min
530 %Anl*%glg-ﬁgéé)—gal none % nuclear NFATc1 3 30min
531 %/[?FIJERQX/I)EKl none % nuclear NFATc1 5 30min
532 CnB1(—/-) MEF Tono % nuclear NFATc1 6 30min
533 | CnBL(+/+) none glc}‘;fgty“anscr iptional 1000 12.5day
534 | AAMEKI+CnB1(+/+) | none iﬁﬂy”anscriptio“al 200000 12.5day
535 | CuBl(—/—) none ?th{?/iTty“a“SC”DtiO“a' 500 12.5day
536 | AAMEK1+CnB1(~/=) | none iﬁﬂytraﬂscrip“o“al 50000 12.5day
537 CnB1(+/+) none fold NFAT activation 1 12.5day
538 AdMEK1+CnB1(+/+) | none fold NFAT activation 11 12.5day
539 CnB1(—/-) none fold NFAT activation 1 12.5day
540 AdMEK1+CnB1(=/=) | none fold NFAT activation 8 12.5day
_ _ NFAT transcriptional
541 NRVM+AdNFAT—luc | none activity 1 48hr
- NRVM+AdANFAT —luc+ NFAT transcriptional
42 | MEK1 none activity 10 48hr
NRVM+AdNFAT —luc+ NFAT transcriptional
543 ANFAT none activity 110 48hr
= NRVM+AdNFAT —luc+ NFAT transcriptional .
544 | VIEK1+ ANFAT none activity 280 48hr
NRVM+AdNFAT —=luc+ NFAT transcriptional
545 | TAMe67 none activity 1 48hr
NRVM+AdNFAT—luc+ NFAT transcriptional
546 | MEK1+TAM67 none activity ! 48hr
- NRVM+AdANFAT —luc+ NFAT transcriptional
547 | ANFAT+TAM67 none activity 40 48hr
NRVM+AdANFAT —luc+ .
548 | MEKI+ANFAT+TAM6 | none NFAT transcriptional 70 48hr
7 activity
= a NFAT transcriptional
549 NRVM+AP—-1~-luc none activity 1 6hr
550 NRVM+AP—1-luc+ME none NFAT transcriptional 35 6hr
K1 activity
- NRVM+AP—1-luc+TAM NFAT transcriptional
551 67 none activity 0.7 6hr
552 | NRVM+AP—1-luc | U0126 NFAT transcriptional 0.3 6hr
activity
553 NRVM+AP—1—luc+MK none NFAT transcriptional 0.8 6hr
P3 activity '
554 | NRVM+AdB—gal none cardiomyocyte surface | 48hr
555 | NRVM+AdMEK1 none cardiomyocyte surface | 1 g 48hr
556 | NRVM+Adcain none cardiomyocyte surface | ) 48hr
557 | NRVM+AdVIVIT | none cardiomyocyte surface | ¢ g 48hr
558 | NRVM+MEK1+cain | none cardiomyocyte surface | 5 48hr
559 | MEK1+VIVIT none cardiomyocyte surface ) 48hr
560 NRVM+ANF —luc none ANF promotor activity 1 48hr
561 II]RVM+ANF_IUC+I\AEK none ANF promotor activity 3.5 48hr
562 NRVM+ANF—luc+cain | none ANF promotor activity 0.5 48hr
563 II\TE\%;ANF_IHCH\AEK none ANF promotor activity 1.7 48hr
564 | NRVM+AdB-gal none cardiomyocyte surface | 48hr
565 | NRVM+AdACnA none cardiomyocyte surface |y 7 48hr
- NRVM+AdMEK1dn+A cardiomyocyte surface
566 dACnA none area 1.2 48hr
NRVM+AdMKP3+AdA cardiomyocyte surface
567 CnA none area 1.2 48hr
568 NRVM+NFAT—luc+Ad | none NFAT transcriptional 1 48hr
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B—gal

activity

NRVM+NFAT—luc+Ad

NFAT transcriptional

569 | MEK1dn none activity ! 48hr
- NRVM+NFAT—luc+Ad NFAT transcriptional
570 MKP3 none activity 1 48hr
NRVM+NFAT—luc+Ad NFAT transcriptional
571 ACnA none activity 160 48hr
= NRVM+NFAT—luc+Ad NFAT transcriptional
572 | \[EK1dn+AdACnA | Mone activity 50 48hr
NRVM+NFAT—luc+Ad NFAT transcriptional
73 | MKP3+AdACnA none activity 50 48hr
574 NRVM+ANF —luc none ANF promotor activity 1 48hr
575 gEXM-FANFilu“—AdA none ANF promotor activity 11 48hr
576 gﬁﬂ&%}lgc-’—AdA none ANF promotor activity 3 48hr
577 | RRUMEANECHAIA | hone ANF promotor activity | 3 48hr
578 NRVM none 3H—Phe incorporation 1 48hr
579 NRVM ET1 3H—Phe incorporation 1.4 48hr
580 NRVM PE 3H—Phe incorporation 1.5 48hr
581 NRVM none cardiomyocyte size 1 48hr
582 NRVM ET1 cardiomyocyte size 2.3 48hr
583 NRVM PE cardiomyocyte size 2.5 48hr
_ AP—1 DNA binding
584 NRVM ET1 activity 1 Ohr
. AP—1 DNA binding
585 NRVM ET1 activity 3.5 3hr
AP—1 DNA binding
586 NRVM ET1 activity 3.8 6hr
= AP—1 DNA binding .
587 NRVM ET1 activity 3.5 12hr
. AP—1 DNA binding
588 NRVM ET1 activity 2.2 24hr
= AP—1 DNA binding
589 NRVM PE activity 1 Ohr
. AP—1 DNA binding
590 NRVM PE activity 4.8 3hr
= AP—1 DNA binding
591 NRVM PE activity 4 6hr
AP—1 DNA binding .
592 NRVM PE activity 3.8 12hr
coe AP—1 DNA binding .
593 NRVM PE activity 2.1 24hr
594 NRVM none AP—1/Luciferease activity | 1 48hr
595 NRVM ET1 AP—1/Luciferease activity | 2.4 48hr
596 NRVM PE AP—1/Luciferease activity | 2.9 48hr
597 NRVM+LacZ none AP—1/Luciferease activity | 0.8 48hr
598 NRVM+LacZ ET1 AP—1/Luciferease activity | 2.2 48hr
599 NRVM+LacZ PE AP—1/Luciferease activity | 3.8 48hr
600 NRVM none ANP 1 48hr
601 NRVM ET1 ANP 1.9 48hr
602 NRVM none BNP 1 48hr
603 NRVM ET1 BNP 1.6 48hr
604 NRVM+LacZ none ANP 1 48hr
605 NRVM+LacZ ET1 ANP 1.7 48hr
606 NRVM+LacZ none BNP 1 48hr
607 NRVM+LacZ ET1 BNP 1.5 48hr
608 NRVM+DNJun none ANP 1 48hr
609 NRVM+DNJun ET1 ANP 1 48hr
610 NRVM+DNJun none BNP 0.5 48hr
611 NRVM+DNJun ET1 BNP 0.6 48hr
612 NRVM none ANP 1 48hr
613 NRVM PE ANP 1.8 48hr
614 NRVM none BNP 1 48hr
615 NRVM PE BNP 1.7 48hr
616 NRVM+LacZ none ANP 0.9 48hr
617 NRVM+LacZ PE ANP 1.6 48hr
618 NRVM+LacZ none BNP 1.1 48hr
619 NRVM+LacZ PE BNP 1.4 48hr
620 NRVM+DNJun none ANP 0.8 48hr
621 NRVM+DNJun PE ANP 0.9 48hr
622 NRVM+DNJun none BNP 0.3 48hr
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623 NRVM+DNJun PE BNP 0.4 48hr
624 NRVM PE pCREB/CREB 0.2 Omin
625 NRVM PE pCREB/CREB 0.3 1min
626 NRVM PE pCREB/CREB 0.5 2min
627 NRVM PE pCREB/CREB 1.5 5min
628 NRVM PE pCREB/CREB 1.4 10min
629 NRVM PE pCREB/CREB 1.5 15min
630 NRVM PE pCREB/CREB 0.6 30min
631 NRVM none p—MSK1 50 10min
632 NRVM PE p—MSK1 200 10min
R0318220 pretx _ .
633 NRVM 10min+PE p—MSK1 150 10min
634 NRVM H89 pretx 10min+PE | p—MSK1 210 10min
635 NRVM none p—MSK1 40 10min
636 NRVM PE p—MSK1 200 10min
637 NRVM RpcAMP 10min+PE | p—MSK1 220 10min
638 NRVM none MSK1 activity 60 10min
639 NRVM PE MSK1 activity 270 10min
640 | NRVM Ro318220 pretx MSK1 activity 280 10min
641 NRVM PE+R0318220 MSK1 activity 50 10min
642 NRVM H89 pretx 10min+PE | MSK1 activity 200 10min
643 NRVM PE+H89 MSK1 activity 70 10min
644 | NRVM RpcAME pretx MSK1 activity 280 10min
645 NRVM none pCREB/CREB 1 10min
646 NRVM PE pCREB/CREB 4 10min
647 | NRVM DB +Ro318220 pretx | |, cREB/CREB 2 10min
648 NRVM PE+HS89 pretx 10min | pCREB/CREB 1.9 10min
649 NRVM none pCREB/CREB 10min
650 NRVM PE pCREB/CREB 10min
651 | NRVM PEFSB203580 pretx | |, cREB/CREB 1.5 10min
652 | NRVM PE+PDIB0SY pretx | ,cREB/CREB 1.4 10min
PE+SB203580 pretx
653 NRVM 10min+PD98059 pCREB/CREB 1.4 10min
pretx 10min
654 NRVM none pCREB/CREB 1 10min
655 NRVM PE pCREB/CREB 4 10min
656 | NRVM PE+RpeAMP pretx | cppp/CREB 1.5 10min
657 NRVM PE+FORSKOLIN pCREB/CREB 2.2 10min
658 NRVM PE ANF mRNA expression 1.6 Omin
659 NRVM PE ANF mRNA expression 1.7 20min
660 NRVM PE ANF mRNA expression 2.6 30min
661 NRVM PE ANF mRNA expression 1.8 40min
662 NRVM PE ANF mRNA expression 2.5 60min
663 NRVM PE ANF mRNA expression 2.9 90min
664 NRVM PE ANF mRNA expression 2.8 120min
665 NRVM none ANF mRNA expression 1.9 40min
666 NRVM PE ANF mRNA expression 3.1 40min
667 | NRVM et SB203580 pretx | ANF mRNA expression | 2.1 40min
668 | NRVM PE+PDIB0SY pretx | ANF mRNA expression | 2.3 40min
PE+SB203580 pretx
669 NRVM 10min+PD98059 ANF mRNA expression 2 40min
pretx 10min
670 | NRVM PE+Ro318220 pretx | ANF mRNA expression | 2.4 40min
671 NRVM PE+HS89 pretx 10min | ANF mRNA expression 1.6 40min
672 | NRVM PE+RpeAMP pretx | ANp mRNA expression | 2.5 40min
673 NRVM none BNP mRNA level 1 24hr
674 NRVM ET-1 BNP mRNA level 2.2 24hr
675 NRVM none ANP mRNA level 1 24hr
676 NRVM ET-1 ANP mRNA level 1.5 24hr
677 NRVM none BNP 1 24hr
678 NRVM ET-1 BNP 3.4 24hr
679 NRVM ET—-1+BQ610 BNP 1.1 24hr
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680 | NRVM ET—1+bosentan BNP 1.4 24hr
681 NRVM none p—ERK1 X Omin
682 | NRVM ET-1 p—ERK1 positive 5min
683 | NRVM ET—1 p—ERK1 positive 15min
little
684 | NRVM ET-1 p—ERK1 c 1hr
positive
685 | NRVM ET-1 p—ERK1 x 3hr
686 | NRVM ET—1 p—ERK1 x 24hr
N 0/375/500/ ,
687 HEK293 ERK?2 MSK1 activity 550 0/10/20/40min
— 0/350/440/ .
688 | HEK293 388 MSK1 activity 170 0/10/20/40min
. N 0/200/310/ .
689 HEK293 p38a MSK1 activity 200 0/10/20/40min
. 0/50/70/10 ‘
690 HEK293 p386 MSK1 activity 0/120 0/10/20/40min
. 0/10/20/30/ ,
691 HEK293 p38y MSK1 activity 40 0/10/20/40min
0/43/65/70/ 920/:
692 | HEK293 ERK2 MAPKAPK—1a | 0/10/20/30/40
75 min
693 | HEK293 p38B/SAPK2D MAPKAPK - 1a 0/0/0/0/0 | O/10/20/30/40
694 | HEK293 p38a/SAPK2a MAPKAPK - 1a 0/0/0/0f0 | O/10/20/30/40
695 | HEK293 p386/SAPK4 MAPKAPK—1a 0/0/0/0/0 Ion/ian/ 20/30/40
696 | HEK293 p38Y/SAPK3 MAPKAPK - 1a 0/0/0/0/0 | O/10/20/30/40
697 NRVM CT-1 p—p38 1 Omin
698 NRVM CT-1 p—p38 2.1 1min
699 NRVM CT-1 p—p38 2.2 5min
700 | NRVM CT-1 p—p38 2.8 15min
701 | NRVM CT-1 p—p38 5.1 30min
702 | NRVM CT-1 p—p38 17 60min
703 | NRVM CT-1 p—Akt 1 Omin
704 | NRVM CT-1 p— Akt 1 Tmin
705 | NRVM CT-1 p—Akt 2.7 5min
706 | NRVM CT-1 p—Akt 9.7 15min
707 | NRVM CT-1 p—Akt 71 30min
708 | NRVM CT-1 p—Akt 1.9 60min
709 | NRVM CT-1 p—ERK 1 Omin
710 | NRVM CT-1 p—ERK 6.1 Tmin
711 | NRVM CT-1 p—ERK 71 5min
712 | NRVM CT-1 p—ERK 15.7 15min
713 | NRVM CT-1 p—ERK 6.2 30min
714 | NRVM CT-1 p—ERK 14 60min
715 NRVM none p—p38 1 30min
716 | NRVM CT-1 p—p38 3 30min
717 | NRVM G171 SB202190pretx | 38 4 30min
CT—14LY294002 - :
718 NRVM pretx 1hr p—p38 2 30min
719 | NRVM CI1HU0126 pretx | ;38 3 30min
720 NRVM none p—Akt 0 15min
721 | NRVM CT-1 p—Akt 1 15min
o CT—1+SB202190 ~ :
722 NRVM pretx 1hr p—Akt 1 15min
CT—14LY294002 - :
723 NRVM pretx 1hr p—Akt 0 15min
724 | NRVM CI=1HUOLZ6 pretx |y 1 15min
725 NRVM none p—ERK 1 15min
726 | NRVM CT-1 p—ERK 3 15min
727 | NRVM CT—1+SB202190 | ,_ppy 5 15min
pretx lhr
CT—14LY294002 ~ :
728 | NRVM Srets 1os p—ERK 3 15min
729 | NRVM GI-1+U0126 pretx |, _ppri 1 15min
730 Myocardial CT-1 OnM NF—kB 20 24hr
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cells+NF—kB/luciferase
+RBgal

Myocardial

731 cells+NF—kB/luciferase | CT—1 0.01nM NF—kB 26 24hr

+RBgal

Myocardial
732 | cells+NF—kB/luciferase | CT—1 0.1nM NF-kB 65 24hr

+Bgal

Myocardial
733 cells+NF—kB/luciferase | CT—1 1.0nM NF—-kB 95 24hr

+RBgal

Myocardial
734 cells+NF—kB/luciferase | CT—1 5.0nM NF—-kB 100 24hr

+Bgal

Myocardial
735 cells+NF—kB/luciferase | CT—1 10nM NF—-kB 86 24hr

+3gal
736 NRVM CT-1 1kB 31 Omin
737 NRVM CT-1 kB 91 1min
738 NRVM CT-1 kB 101 15min
739 | NRVM CT-1 IkB 27 30min
740 | NRVM CT-1 1kB 25 50min
741 | NRVM CT-1 1kB 89 90min
742 | NRVM none NF—kB 28 24hr
743 | NRVM CT-1 NF—kB 100 24hr
744 | NRVM CT-1+SB202190 | NF-kB 65 24hr
745 | NRVM CT-1+LY294002 | NF—kB 55 24hr
746 | NRVM CT-1+U0126 NF—kB 45 24hr
747 | NRVM Sdroon BR02190+LY | NF-kB 29 24hr
748 NRVM none NF—kB 18 24hr
749 NRVM CT-1 NF—-kB 100 24hr
750 NRVM+IkBa—M CT-1 NF—kB 38 24hr
751 NRVM+IKKB—M CT-1 NF—kB 30 24hr
752 NRVM+TAK1-M CT-1 NF—-kB 39 24hr
753 NRVM+MEK—-M CT-1 NF—kB 32 24hr
754 NRVM+pl10—M CT-1 NF-kB 40 24hr
755 NRVM none Apoptosis 12 60min
756 NRVM+H/R none Apoptosis 49 60min
757 NRVM+H/R CT-1 Apoptosis 13 60min
758 NRVM+H/R control peptide Apoptosis 44 60min
759 NRVM+H/R CT—1+control peptide | Apoptosis 18 60min
760 NRVM+H/R NBD peptide Apoptosis 48 60min
761 NRVM+H/R CT—1+NBD peptide | Apoptosis 52 60min
762 | NRVM+AdGATA4 | none vty + DNA binding 1y 3hr

sATA4 : DNA bindin

763 | NRVM+AJGATA4 | PE ety binding | 5 1 3hr
764 NRVM+AdGATA4 none GATA4 binding activity 1 48hr
765 | o PAGGATAIFAL | 4o GATA4 binding activity | 1.1 48hr
766 gl}%;;;dGATA“Ad none GATA4 binding activity | 0.5 48hr
767 NRVM+AdGATA6 none GATAG6 binding activity 1 48hr
768 gﬁ;}”*Ad@ATA“Ad none GATA6 binding activity | 1.1 48hr
769 glé\f\é[:gédGATA“Ad none GATAG binding activity | 0.7 48hr
770 NRVM+pCDNA none BNP promotor 1 24hr
771 NRVM+AdGATA4 none BNP promotor 4 24hr
772 NRVM+AdGATA6 none BNP promotor 3.9 24hr
773 NRVM+pCDNA PE BNP promotor 4 24hr
774 NRVM+AdGATA4 PE BNP promotor 16 24hr
775 NRVM+AdGATA6 PE BNP promotor 10 24hr
776 NRVM+G4—Engr PE BNP promotor 1 24hr
777 | NRVMAGA=Engr+GAT | pp BNP promotor 2 24hr
778 | NRVMHGAZEngr+GAT | ppy BNP promotor 1.5 24hr
779 NRVM+Engr PE BNP promotor 10 24hr
780 | NRVM+Bgal none cardiomyocyte surface | g9 48hr
781 | NRVM+GATA4 none cardiomyocyte surface | 594 48hr

area
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cardiomyocyte surface

782 NRVM+GATA6 none area 2250 48hr
783 | NRVM+GATA4+Engr | none cardiomyocyte surface | 5350 48hr
784 | NRVM+GATA6+Engr | none cardiomyocyte surface | 9550 48hr
785 NRVM+GATA4+G4—E none cardiomyocyte surface 1000 48hr
ngr area
786 NRVM+GATA6+G4—E none cardiomyocyte surface 1000 48hr
ngr area
787 NRVM+ Bgal none 3H—Leucine incorporation | 1 48hr
788 NRVM+GATA4 none 3H—Leucine incorporation | 1.28 48hr
789 NRVM+GATA6 none 3H—Leucine incorporation | 1.3 48hr
790 NRVM+GATA4+Engr | none 3H—-Leucine incorporation | 1.25 48hr
791 NRVM+GATA6+Engr | none 3H~—Leucine incorporation | 1.27 48hr
792 II:I;W-’—GATAA‘-’—GLL_E none 3H—Leucine incorporation | 1 48hr
793 nN;VM-FGATAG-’—GZL_E none 3H—Leucine incorporation | 1 48hr
794 | NRVM+AdBgal none cardiomyocyte surface | g 24hr
795 | NRVM+AdBgal PE cardiomyocyte surface | 1409 24hr
796 | NRVM+AdEngr PE cardiomyocyte surface | 1600 24hr
797 | NRVM+AdG4—Engr | PE cardiomyocyte surface | 1999 24hr
798 NRVM+AdRBgal none 3H—Leucine incorporation | 1 24hr
799 NRVM+AdPBgal PE 3H—Leucine incorporation | 1.2 24hr
800 NRVM+AdEngr PE 3H—Leucine incorporation | 1.15 24hr
801 NRVM+AdG4—Engr PE 3H—Leucine incorporation | 1 24hr
802 NRVM+AdRBgal none ANF expression 17 24hr
803 NRVM+AdBgal PE ANF expression 68 24hr
804 NRVM+AdEngr PE ANF expression 68 24hr
805 NRVM+AdG4—Engr PE ANF expression 30 24hr
806 WT mouse none Heart/body weight ratio 4.2 2month
807 ?E\(fé\/;g?;fml none Heart/body weight ratio | 4.5 2month
808 WT mouse none Heart/body weight ratio 4.1 4month
809 ¥}é\(]¥§g§;A4 none Heart/body weight ratio 4.7 4month
810 WT mouse none Heart/body weight ratio | 4.3 6month
811 ¥}é\(fé\/{5§g§)TA4 none Heart/body weight ratio 5.5 6month
812 WT mouse none Heart/body weight ratio | 4.5 8month
813 ¥}é\(fé\/[54%(()31/3)1‘/%4 none Heart/body weight ratio 6.5 8month
814 WT mouse none ANF mRNA levels 1 wild—type
2month old mouse
815 heart+GATA4 TG none ANF mRNA levels 3.8 2month
4month old mouse
816 heart+GATA4 TG none ANF mRNA levels 4.2 4month
6month old mouse
817 heart+GATA4 TG none ANF mRNA levels 13 6month
g1g | Bmonth old mouse | one ANF mRNA levels 9.5 8month
819 WT mouse none BNP mRNA levels 1 wild—type
2month old mouse .
820 heart+GATA4 TG none BNP mRNA levels 2 2month
821 ﬁg??ihGoAl%Anim’lste none BNP mRNA levels 3.9 4month
6month old mouse
822 heart+GATA4 TG none BNP mRNA levels 6 6month
8month old mouse
823 heart+GATA4 TG none BNP mRNA levels 4 8month
824 WT mouse none Sk—a—actin mRNA levels | 1 wild—type
825 ﬁg‘;?&%g%gﬁoﬁ% none Sk—a—actin mRNA levels | 1.1 2month
826 ﬁ;??ihGg%Aniog[‘sé none Sk—a—actin mRNA levels | 1 4month
827 ggg?ithl%Anio%‘sGe none Sk—a—actin mRNA levels | 6 6month
828 E;??ihGg%AﬂOl}[‘sGe none Sk—a—actin mRNA levels | 5 8month
829 NRVM none BNP mRNA levels 1 24hr
830 NRVM+AS4 none BNP mRNA levels 0.35 24hr
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831 NRVM+AS6 none BNP mRNA levels 0.39 24hr
832 NRVM none a—MHC mRNA levels 1 24hr
833 NRVM+AS4 none a—MHC mRNA levels 0.18 24hr
834 NRVM+AS6 none a—MHC mRNA levels 0.7 24hr
835 NRVM none B—MHC mRNA levels 1 24hr
836 NRVM+AS4 none B—MHC mRNA levels 0.27 24hr
837 NRVM+AS6 none B—MHC mRNA levels 0.6 24hr
838 NRVM none c.a—actin 1 24hr
839 NRVM+AS4 none c.a—actin 0.97 24hr
840 NRVM+AS6 none c.a—actin 1.1 24hr
841 NRVM none pERK 1 Omin
842 NRVM+stretch 2min | none pERK 1.6 2min
843 NRVM+stretch 5min | none pERK 2.3 5min
844 NRVM+stretch 10min | none pERK 1.8 10min
845 NRVM+stretch 15min | none pERK 1.6 15min
846 NRVM ATB pERK 1 Omin
847 NRVM+stretch 2min | ATB pERK 1.7 2min
848 NRVM+stretch 5min | ATB pERK 2 5min
849 NRVM+stretch 10min | ATB pERK 1.2 10min
850 NRVM+stretch 15min | ATB pERK 1.1 15min
851 NRVM none p—p38 1 Omin
852 NRVM+stretch 2min | none p—p38 1.3 2min
853 NRVM+stretch 5min | none p—p38 1.7 5min
854 NRVM+stretch 10min | none p—p38 1.6 10min
855 NRVM+stretch 15min | none p—p38 1.6 15min
856 NRVM ATB p—p38 1 Omin
857 NRVM+stretch 2min | ATB p—p38 1.2 2min
858 NRVM+stretch 5min | ATB p—p38 1.5 5min
859 NRVM+stretch 10min | ATB p—p38 1.2 10min
860 NRVM+stretch 15min | ATB p—p38 1 15min
861 NRVM none pJNK 1 Omin
862 NRVM+stretch 2min | none pJNK 1.8 2min
863 NRVM+stretch 5min | none pJNK 2 5min
864 NRVM+stretch 10min | none pJNK 1.5 10min
865 NRVM+stretch 15min | none pJNK 1.4 15min
866 NRVM ATB pJNK 1 Omin
867 NRVM+stretch 2min | ATB pJNK 1.6 2min
868 NRVM+stretch 5min | ATB pJNK 2 5min
869 NRVM+stretch 10min | ATB pJNK 1.9 10min
870 NRVM+stretch 15min | ATB pJNK 1.9 15min
871 NRVM+stretch none FAK—-pY397 1 Omin
872 NRVM+stretch none FAK-pY397 1.7 2min
873 NRVM+stretch none FAK-pY397 1.9 5min
874 NRVM+stretch none FAK—-pY397 1.2 10min
875 NRVM+stretch none FAK-pY397 1.2 15min
876 NRVM+stretch ATB FAK—-pY397 1 Omin
877 NRVM+stretch ATB FAK-pY397 1.7 2min
878 NRVM+stretch ATB FAK-pY397 2 5min
879 NRVM+stretch ATB FAK-pY397 1.1 10min
880 NRVM+stretch ATB FAK-pY397 1.1 15min
gs1 | NRVAHRO S none pERK 1 5min
882 I;?X[%ir?RNK none pERK 0.8 5min
883 | NRVMAstretch none pERK 2 Smin
884 I;ﬁxll\f%-}zg%tch none pERK 1.2 5min
885 | etehrGFP ATB PERK ! omin
g6 | VMR K ATB pERK 1.5 Smin
887 | MRVMEstretch ATB PERK 1.6 5min
gss | NRVMEstretch ATB pERK 1.7 5min
ggg | NRVAMmO none p—p38 1 5min
890 | NRVMERO K none p—p38 1.4 5min
891 NRVM+stretch none p—p38 1.3 5min
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5min+GFP

892 gﬁ}@f;ﬁggm none p—p38 1.6 5min
NRVM+no _ .

893 stretch+GFP ATB p—p38 1 5min
NRVM+no - -

894 stretch+FRNK ATB p—p38 1.4 5min
NRVM+stretch £

895 5min+GFP ATB p—p38 1.4 5min
NRVM+stretch . .

896 5min+FRNK ATB p—p38 1.6 5min
NRVM+no .

897 stretch+GFP none pJNK 1 5min
NRVM+no .

898 stretch+FRNK none pJNK 1.6 5min

+ .

899 Igfrﬁ?{ll\_’/_l(}ggetch none pJNK 1.8 5min

900 I;ﬁxll\f%—ﬁg%tch none pJNK 3.3 5min
NRVM+no .

901 streteh+GFP ATB pJNK 1 5min
NRVM+no :

902 stretch+FRNK ATB pJNK 1.8 5min
NRVM+stretch .

903 5min+GFP ATB pJNK 2 5min
NRVM+stretch ~ s

904 5min+FRNK ATB pJNK 3.2 5min

905 wild type none HDAC kinase activity 0.25

906 CM+Cn—Tg none HDAC kinase activity 1

907 CM+Cn—Tg rapamycin HDAC kinase activity 0.8

908 CM+Cn—Tg wortmannin HDAC kinase activity 0.9

909 CM+Cn—Tg PD98059 HDAC kinase activity 1

910 CM+Cn—Tg SB203580 HDAC kinase activity 1

911 CM+Cn—Tg olomoucine HDAC kinase activity 0.9

912 CM+Cn—-Tg roscovitine HDAC kinase activity 0.8

913 CM+Cn—Tg 62 HDAC kinase activity 0.7

914 CM+Cn—Tg 92 HDAC kinase activity 0.9

915 CM+Cn—Tg 93 HDAC kinase activity 1

916 CM+Cn—Tg AIP HDAC kinase activity 0.9

917 CM+Cn—Tg GF109203X HDAC kinase activity 0.8

918 CM+Cn—Tg Go6976 HDAC kinase activity 1

919 CM+Cn—Tg G06983 HDAC kinase activity 1

920 CM+Cn—Tg Ro—31—-8425 HDAC kinase activity 0.8

921 CM+Cn—Tg H89 HDAC kinase activity 0.9

922 CM+Cn—Tg 4—cyano HDAC kinase activity 0.75

923 CM+Cn—Tg HA1004 HDAC kinase activity 0.6

924 CM+Cn—Tg AIP+Go06983 HDAC kinase activity 1

925 CM+Cn—Tg HA1004+Go6983 HDAC kinase activity 0.8

926 NRVM none ANF expression 1 24hr

927 NRVM PE ANF expression 4 24hr

928 | NRUMFAI-HDACS(SZ | pg ANF expression 0.3 24hr

929 gﬁ%;)z%d—MITR(SZl PE ANF expression 1.2 24hr

930 NRVM none B—MHC expression 1 24hr

931 NRVM PE B—MHC expression 2.5 24hr

932 | NRUMFAA-HDACS(SZ | pg B—MIHC expression 0.4 24hr

933 gﬁ%;{*d_mm(sm PE B—MHC expression 0.4 24hr

934 wild type none Heart weight/body weight | 5.1 1month

935 | HDAC9(—-/-) none Heart weight/body weight | 5.1 1month

936 wild type none Heart weight/body weight | 4.2 8month

937 HDAC9(—/-) none Heart weight/body weight | 6.3 8month

938 wild type+Sham none LV weight/body weight 3.7 21days

939 wild type+TAB none LV weight/body weight 5 21days

940 HDAC9(—/—)+Sham | none LV weight/body weight 3.9 21days

941 HDAC9(—/-)+TAB | none LV weight/body weight 7.8 21days

942 non—Tg+HDAC9(+/+) | none Heart weight/body weight | 5 4weeks

943 non—Tg+HDAC9(+/—) | none Heart weight/body weight | 5 4weeks

944 non—Tg+HDAC9(—/—) | none Heart weight/body weight | 5 4weeks

945 Cn—Tg+HDACI9(+/+) | none Heart weight/body weight | 12 4weeks

946 Cn—Tg+HDACI9(+/—) | none Heart weight/body weight | 15 4weeks
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947 Cn—Tg+HDAC9(—/=) | none Heart weight/body weight | 17 4weeks
948 wild type none ANF mRNA expression 1 4weeks
949 HDAC9(—/-) none ANF mRNA expression 1.1 4weeks
950 Cn—Tg none ANF mRNA expression 1.2 4weeks
951 Cn—Tg+HDAC9(—/—) | none ANF mRNA expression 3 4weeks
952 wild type none BNP mRNA expression 1 4weeks
953 HDAC9(—/-) none BNP mRNA expression 1.1 4weeks
954 Cn—Tg none BNP mRNA expression 2.9 4weeks
955 Cn—Tg+HDAC9(—/—) | none BNP mRNA expression 5.8 4weeks
. B—MHC mRNA
956 wild type none expression 1 4weeks
g B—MHC mRNA .
957 HDACY9(—/-) none expression 1.1 4weeks
_ B—MHC mRNA
958 Cn—Tg none expression 5 4weeks
_ _/_ B—MHC mRNA
959 Cn—Tg+HDAC9(—/-) | none expression 9.8 4weeks
960 myocardial cell+pCEP | none p38 fold activation 8 48hr
myocardial
961 cell+activated Ras none p38 fold activation 5 48hr
TF
myocardial .
962 cell4activated Rac none p38 fold activation 7 48hr
myocardial S
963 coll+activated Raf—1 | hone p38 fold activation 8 48hr
myocardial ..
964 cell+activated MEKK1 | hone p38 fold activation 30 48hr
myocardial S
965 cell+activated MKK6 | none p38 fold activation 100 48hr
966 myocardial cell+pCEP | none JNK fold activation 10 48hr
myocardial P
967 cell4activated Ras none JNK fold activation 10 48hr
myocardial netivat:
968 coll+activated Rac none JNK fold activation 75 48hr
myocardial .
969 cell+activated Raf—1 | none JNK fold activation 5 48hr
myocardial R
970 coll+activated MEKK1 | hone JNK fold activation 100 48hr
myocardial .
971 cell+activated MKK6G | none JNK fold activation 8 48hr
972 myocardial cell+pCEP | none ERK fold activation 4 48hr
myocardial . ,
973 cell+activated Ras none ERK fold activation 38 48hr
myocardial P
974 coll+activated Rac none ERK fold activation 2 48hr
myocardial .
975 coll+activated Raf—1 | mone ERK fold activation 28 48hr
myocardial .
976 celltactivated MEKK1 | none ERK fold activation 100 48hr
myocardial .
977 coll+activated MKK6G | none ERK fold activation 1 48hr
myocardial
978 cell+ ANP—300GL+pCE | none ANP 1 48hr
P
myocardial
979 cell+ ANP—300GL+acti | none ANP 18 48hr
vated Ras
myocardial
980 cell+ ANP—300GL~+acti | none ANP 8 48hr
vated Rac
myocardial
981 cell+ ANP—300GL+acti | none ANP 5 48hr
vated Raf—1
myocardial
982 cell+ ANP—300GL+acti | none ANP 16 48hr
vated MEKK1
myocardial
983 cell+ ANP—300GL~+acti | none ANP 100 48hr
vated MKK6
myocardial
984 cell+BNP—2501GL+pC | none BNP 1 48hr
EP
myocardial
985 cell+BNP—2501GL+act | none BNP 100 48hr
ivated Ras
myocardial
986 cell+BNP—2501GL+act | none BNP 20 48hr
ivated Rac
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myocardial
987 cell+BNP—2501GL+act | none BNP 10 48hr
ivated Raf—1
myocardial
988 cell+BNP—2501GL+act | none BNP 22 48hr
ivated MEKK1
myocardial
989 cell+BNP—2501GL+act | none BNP 80 48hr
ivated MKK6
myocardial
990 | cell+a—SkA—394GL+pC | none a—SkA 1 48hr
EP
myocardial
991 cell+a—SkA—394G+acti | none a—SkA 100 48hr
vated Ras
myocardial
992 | cell+a—SkA—394G+acti | none a—SkA 30 48hr
vated Rac
myocardial
993 | cell+a—SkA—394G+acti | none a—SkA 20 48hr
vated Raf—1
myocardial
994 | cell+a—SkA—394G+acti | none a—SkA 20 48hr
vated MEKK1
myocardial
995 cell+a—SkA—394G+acti | none a—SkA 90 48hr
vated MKK6
996 myocardial cell+pCEP | none Cardiac myocyte area 600 48hr
997 myocardial cell+pCEP | PE Cardiac myocyte area 1800 48hr
998 gglll‘f:?tjils;ted Raf—1 | none Cardiac myocyte area 1000 48hr
999 ggl]l(f;crt(iixllzlted MEKK] | none Cardiac myocyte area 1700 48hr
1000 g}lllofizgilxited MKKg | hone Cardiac myocyte area 2300 48hr
E 15, 759 dirE ASAE vEYA i 593 AlEd ol AAE ATH AR va-HE5E AP drReR
B g1ek F 4117109 3 Foll A 405709 ¥ 3(9854%)7F AlEe o] Aol A AdE. YA o5 (coherency, coh)
2o Ci AFdoldATe ARAN ANEE, [= ANeA FSS e
Link coh PMID Link coh PMID Link coh PMID
CREB—Bcl2 C| 165545 IGF1—p70s6k C | 11493700 | Stretch foxo C | 15781459
ERK124 Bim C| 1091313 p70s6k- Bad C | 11493700 | cFosq aMHC C | 15795322
PKCH GSK3B C | 1324914 | ERK12—GATA4 C | 11585926 | cFosH SERCA C | 15795322
EGF—PLCG C | 2472219 MEK12—GATA4 C | 11585926 | cFos—ANP C | 15795322
EGF—EGFR C | 2472219 MEK12—CellArea C | 11585926 | cFos—bMHC C | 15795322
PE—ANP C| 8621626 MEK12—ANP C | 11585926 | cFos—BNP C | 15795322
MEK36—p38 C| 8622669 MEK7—GATA4 C | 11585926 | cJun—bMHC C | 15795322
cFos—sACT C| 8631897 MEK7—CellArea C | 11585926 | MEK36- SERCA C | 15795322
cJun—sACT C| 8631897 MEK7—ANP C | 11585926 | MEK36—bMHC C | 15795322
EGF—MEK12 C| 8798560 | PE>MEK12 C | 11585926 | PEH{ SERCA C | 15795322
gpl30LIFR— _
STAT C| 8921810 | IGF1—Akt C [ 11715022 | PE—>sACT C | 15795322
LIF>STAT C| 8921810 SHP2—p70s6k C | 11715022 | JNK—cJun C | 15961069
LIF>ERK12 C| 8921810 | mTor—p70s6k C | 11715023 | INK—ERK12 C | 15961069
EGF—MEKK]1 C| 9305638 ET1—CellArea C [ 11799083 | NFkB—MEF2 C | 15961069
EGF—JNK C| 9305638 ET1—BNP C [ 11799083 | Stretch—JNK C | 15961069
EGF—ERK12 C| 9305638 CaN—NFAT C | 12177418 | Stretch—ERK12 C | 15961069
MEKK1—ERK12 C | 9305638 LTCC—NFAT C | 12177418 | Stretch—FAK C | 15961069
MEK36—ANP C | 9314533 PE—cGMP C | 12177418 | PE—aAR C | 15964981
MEK36—BNP C | 9314533 JNK—Bad C | 12189144 | EGFH foxo C | 16020479
MEK36—sACT C| 9314533 HDACIIa- CellArea C | 12202037 | EGFH GSK3B C | 16020479
MEKZ36 —
C| 9314533 MEK12—HDACIIa C | 12202037 | PEH foxo C | 16020479
CellArea
MEK36—MEF2 C | 9314533 PE—bMHC C | 12202037 | PE—Akt C | 16020479
MEKK1—p38 C | 9314533 PI3K—HDACIIa C | 12202037 | PEH GSK3B C | 16020479
MEKK1—ANP C | 9314533 PKA—HDACIIa C | 12202037 | Akt foxo C | 16021479
MEKK1—BNP C| 9314533 Angll>MEK12 C | 12494267 | Angll>ATF2 C | 16125722
MEKK1—sACT C| 9314533 ANPi—cGMP C | 12727932 | ET1—ATF2 C | 16125722
MEKK1—
C | 9314533 JNK—Bim C | 12818176 | TGFB—CellArea C | 16125722
CellArea
PE—CellArea C| 9314533 Gabl—sACT C | 12855672 | TGFB—ANP C | 16125722
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PE >MEF2 Cl 9314533 | Gabl >ERK12 C [ 12855672 | TGFB—BNP C [ 16125722
Racl—>INK Cl 9314533 | Gabl >Akt C [ 12855672 | TGFBATF2 C [ 16125722
Racl >ANP Cl 9314533 | LIF>SHP2 C [ 12855672 | TGFB—PKC C [ 16125722
Racl >BNP Cl 9314533 | LIF>Akt C [ 12855672 | PKC—Rafl C [ 16172266
Racl—>SACT Cl 9314533 | aAR—cIF2B C | 15001529 | PKCOMEK12 C | 16172266
Rafl] JNK C | 9314533 | BARcIF2B C | 15001529 | PKCERK1Z C | 16172266
Rafl SERK12 | C| 9314533 | GSK3B cIF2B C | 15001529 | PKCOSTAT C [ 16172266
Rafl >ANP Cl 9314533 | 1SO—>elF2B C | 15001529 | Angll>ANP C 116260600
Rall >BNP C | 9314533 | 1504 GSK3B C [ 15001529 | ATIR—ANP C 116260600
Rall >SACT C 19314533 | 1SO>CellArea C | 15001529 | JAK>ANP C | 16260600
Rafl>CellArea | C| 9314533 | GSK3BHDACIa | C | 156367659 | PKCANP C | 16260600
Ras ERK12 Cl 9314533 | PEH HIDACIIa C | 15367659 | PLCB—ANP C | 16260600
Ras >ANP C 19314533 | PE>RhoA C [ 15367659 | STATSANP C [ 16260600
Ras >BND Cl 9314533 | PESPI3K C [ 15367659 | ERK124 Akt C [ 16687399
Ras>SACT Cl 9314533 | PESPKC C [ 15367659 | PI3K] Gabl C [ 16687399
Aki] Bad C | 9346240 | PECREB C | 15522277 | Bim—>Apoptosis C | 16318494
[SO>BAR C| 9363896 | PEMSK1 C | 15522277 | p38—Bim C | 16818494
ISO—>GBG C 19363896 | p384 Apoptosis C | 15572667 | PKA>RGS C | 16385398
SO SPKA C 19363896 | CT1—>BNP C [ 15623435 | PKAJ Gaqll C [ 16385398
Angll>TAK C 19468195 | CT1—CellArea C [ 15623435 | PKGISRGS C [ 16385398
AngllSATIR | C| 9468195 | ET1>MEKIZ C [ 15623435 | PKG14 Gaqll C [ 16385398
LIF>JAK C 19468195 | MEK12—BNP C [ 15623435 | cAMPH GSK3B C [ 16934435
TNFa>NFKB C 19520446 | CaN>MEK12 C | 15657416 | ePacq GSK3B C [ 16934435
TNFaIKK C 19520446 | MEKIZoNFAT C [ 15657416 | IGF14 GSK3B C [ 16934435
EGF—Rafl C 1 9525855 | foxo Akt C [ 15781459 | PI3K4 GSK3B C [ 16934435
EGF—Ras C 1 9525855 | IGFI foxo C [ 15781459 | PKAJ GSK3B C [ 16934435
Angll>NFAT | C| 9568714 | IGF1—CellArea C [ 15781459 | MEKI2—ELKI C [ 17082647
CaN—BNP C 19568714 | CaMK—CaN C [ 10811847 | MEK12>CREB C [ 17082647
CaN—CellArea | C| 9568714 | CaMK >sACT C [ 10811847 | TNFa—ERKIZ C [ 17082647
PENFAT Cl 9568714 | CaMK—CellArea | C | 10811847 | TNFaELK1 C [ 17082647
ET1—p38 C 9584192 | CaMKH aMIC C [ 10811847 | TNFa—CREB C [ 17082647
ET1INK Cl 9584192 | BGFMEF2 C [ 10849446 | CaMK—Apoptosis | C | 17296607
ET1>ERK12 Cl 9584192 | EGF—cimn C [ 10849446 | CaMK4 BelxL C | 17296607
ET1>ANP Cl 9584192 | ERK12>MEF2 C | 10849446 | MEK12 Ras C [ 18059341
LIF—p38 Cl 9584192 | MEF2—ciun C | 10849446 | Rafld Akt C | 18059341
MEKKI—cJun | C| 9584192 | MEK5ERK12 C | 10849446 | Rafld Ras C | 18059341
P38 >ANDP Cl 9584192 | MEK5—cJun C [ 10849446 | ePac—CellArea C | 18323524
PEINK Cl 9584192 | CTI>STAT C | 10856262 | ePac—>CaMK C | 18323524
PEERK12 Cl 9584192 | INKH Bel2 C [ 10913135 | ISO—ANP C [ 18323524
FRK12>MSK1 | C| 9687510 | JNKH BelxL C [ 10913135 | Gaqll—PLCB C [ 18390926
P38 >MSK1 C 19687510 | 1SO—Apoptosis C | 10931827 | AnglloRGS C | 18443239
P38 ATF2 C 1 9688607 | 1S0—CaN C | 10931827 | ANPioRGS C | 18443239
AC—Apoptosis | C| 9751683 | 1SO—Bad C [ 10931827 | ANPiSPKGL C [ 18443239
NEApoptosis | C| 9751683 | LIF—Rafl C [ 11009450 | ANPioAND C [ 18443239
P38 >MEF2 C 110330143 | LIF—>p70s6k C [ 11009450 | ANPioCaN C [ 18443239
GATAA—BNP | C| 10330176 | LIFSMEK12 C [ 11009450 | ANPIONFAT C [ 18443239
GATA4—bMHC | C| 10330176 | LIF>PI3K C | 11009450 | ETI>NFAT C | 18443239
Stretch>STAT | C| 10347087 | ET1—IP3 C | 11073891 | GCA>RGS C | 18443239
StretchoJAK | C| 10347087 | LIF—Calcium C [ 11073891 | RGSH 1P3 C [ 18443239
Streteh=1 10217087 | LIF>CaMK C | 11073891 | RGS—ANP C | 18443239
p130LIFR
Stretch—

, | 10347087 | LIF—>CaN ¢ | 11073891 | RGS—CaN C | 18443239
Calcium
Stretch—>CaMK | C| 10347087 | LIF>MEKK1 C | 11073891 | RGSONFAT C | 18443239
StretchoPKC | C| 10347087 | LIF—cFos C [ 11073891 | Gaqli—CellArea | C | 19564249
FGFERK12 C 110362356 | LIF>BNP C | 11073891 | Gaql1>ANP C | 19564249
FGF—Rafl C 110362356 | LIF>sACT C [ 11073891 | NESPLCB C | 19564249
Ak >NFKB C | 10485710 | LIFONFAT C [ 11073891 | PESPLCB C | 19564249
TNFa—PI3K C 110485710 | EGF—PI3K C | 11134009 | PLCB—CellArea | C | 19564249
IGF1—Rafl C 110559134 | EGF—Akt C | 11134009 | Raflq Apoptosis | C | 19667065
IGFISERKIZ | C| 10559134 | PI3K—AKt C [ 11134009 | Angll=bMIC C [ 19713680
IGFI>STAT C 110559134 | SHPZ—Ras C [ 11134009 | Angll—cFos C [ 19713680
IGF1—>Calcium | C | 10559134 | RhoA—>SACT C [ 11259397 | Angll>CellArea | C | 19713680
IGF1>PKC C 110559134 | RhoA—SRF C [ 11259397 | AnglloAkt C [ 20052676
MEK1ZERK1Z | C| 10564160 | GATAd—>CellArea | C | 11356841 | Angll—op3s C | 20052676
NRGIp70s6k | C| 10564160 | GATAL SANP C | 11356841 | Angll>MEF2 C 20052676
NRGISERK12 | C| 10564160 | PESGATA4 C [ 11356841 | ET1sACT C 20226789
PI3K—p70s6k | C | 10564160 | PE—BNP C [ 11356841 | ET1—RhoA C [ 20226789
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NRG1—PI3K C| 10564360 | LIF>MEK5 C | 11387209 | ET1- SHP2 C | 20226789
Rafl4 Bad C| 10597268 | MEK5—ANP C | 11387209 | LIF—RhoA C | 20226789
CaMK—MEF2 C| 10737771 | MEK5—BNP C | 11387209 | IGF1—RGS C | 20362664
CaMK—MEK36 C| 10737771 | MEK5—sACT C | 11387209 | ISO—RGS C | 20362664
HDACIIa- MEF2 C| 10737771 | MEK5—Apoptosis C | 11387209 | PIBK—Racl C | 20518848
MEKZ36 —
C| 10737771 | MEK5 aMHC C | 11387209 | PISK—ERK12 C | 20518848
HDACIIa
PE—CaMK C| 10737771 | MEK5 SERCA C | 11387209 | ANP—GCA C | 20847310
Stretch—cFos C| 10784353 | PE>MEK5 C | 11387209 | PDE5H cGMP C | 20847310
Stretch—ANP C| 10784353 | Angll=ERK12 C | 11435346 | PKG1H ¢cGMP C | 20847310
Stretch—cJun C| 10784353 | CaM—ERK12 C | 11435346 | PKG1—PDEb5 C | 20847310
Calcium—CaN C| 10788473 | ISO—ERK12 C | 11435346 | PKG1—GCA C | 20847310
CaN—JNK C| 10788473 | ISO—Rafl C | 11435346 | Angll—p70s6k C | 21376054
CaN—ERK12 C| 10788473 | CT1—p38 C | 11448959 | ePacd HDACIIa C | 22056318
CaN—PKC C| 10788473 | CT1—Akt C | 11448959 | ePac—MEF2 C | 22056318
CaN—ANP C| 10788473 | CT1—ERK12 C | 11448959 | ET14 HDACIIa C | 22056318
MEK4—CellArea C| 10788473 | CT1—PI3K C | 11448959 | aAR—Akt C | 22845314
MEK4—ANP C| 10788473 | CT1—>NFkB C | 11448959 | RGS—CellArea C | 23454748
PE—MEK4 C| 10788473 | CT14 1kB C | 11448959 | AngllH4 HDACIIa C | 24152730
PKC—CellArea C| 10788473 | CT1—IKK C | 11448959 | Angll>GATA4 C | 24152730
ET1—CaN C|[ 10809760 | CT1—TAK1 C | 11448959 | ISO—PDE34 C | 24248367
CaMK—ANP C| 10811847 | CT1—MEK12 C | 11448959 | PKA—PDE34 C | 24248367
GSK3B—|cJun C| 165545 PKG1—|BNP C | 9314533 PKC—PDE34 C | 24248367
MEK36—| ANP C| 1324914 PKG1—|CellArea C | 9314533 ERK12—| ANP C | 9468195
MEK36—| ATF2 C| 2472219 | HDACIIa—| ANP C | 9314533 PI3K—| ANP C | 9468195
MEK36—| CellAre
. C| 2472219 | HDACIIa—|BNP C | 9314533 PKG1—->Gaqll C | 9520446
Racl—|p38 C| 8621626 HDACIIa— | bMHC C | 9314533 FAK—|p38 C | 9520446
Racl—|ERK12 C| 8622669 PE—>HDACIIa C | 9314533 ANPi—>1IP3 C | 9525855
Ras—|p38 C| 8631897 PKC—>HDACIIa C | 9314533 GCA—|CellArea C | 9568714
IKK— | NFkB C| 8631897 Angll—|ERK12 C | 9314533 GCA—|BNP C | 9568714
Angll—|NFAT C | 8798560 GCA—| ANP C | 9314533 GCA—|CaN C | 9568714
PE—|NFAT C | 8921810 GCA—|sACT C | 9314533 GCA—|NFAT C | 9568714
MEKK1—|JNK C| 8921810 GCA—|bMHC C | 9314533 GCA—|GATA4 C | 9568714
SHP2—|JAK C| 9305638 | GCA—|cGMP C | 9314533 SHP2—| CellArea C | 9584192
PKA—|Bad C| 9305638 | p38—|JNK C | 9314533 Stretch—| FAK C | 9584192
CaMK—>HDACII
. C| 9305638 p38—|ERK12 C | 9314533 AnglII—| bMHC C | 9584192
Stretch—|cJun C| 9314533 MEK12—|STAT I 9314533 Angll—|cFos C | 9584192
Stretch—| cFos C| 9314533 PE—>foxo I | 9468195 Angll— | CellArea C | 9584192
LIF—|CellArea C| 9314533 LIF—|sACT I 9584192 p38—|MEK36 C | 9314533
ISO—|LTCC C| 9314533 LIF—|RhoA I 9584192 SOCS—|ERK12 C | 9314533
CT1—>IkB 1] 9314533 PE—|RGS C | 9584192 foxo—| CellArea C | 9314533
IGF1—|Bad C| 9314533 TNFa—|RGS I 9687510 cJun— | bMHC C | 9314533
SHP2—| Akt C| 9314533 PKA—|MEF2 C | 9688607 PE—|CellArea C | 9314533
PKG1—|NFAT C | 9314533 aAR—|p38 C | 9751683 PE—|cFos C | 9346240
E 16. AFA #A it = A uelH (50000 7He] vlolE F 70071 o). #HE APHolE = 6714 FEOR
HHA Fdste] g HENA F50 287153 Fua2 gesh
effec

No cell Input output Intervention t Time

1 NRCM Angll ANP 1 12 hour

2 NRCM Angll ANP ATIR(-) 0.61 | 12 hour

3 cardiomyocyte Angll ANP GATA4(-) 0.79 | 48 hour

4 cardiomyocyte Angll ANP GATA4(-) 1 48 hour

5 cardiomyocyte Angll ANP STAT(-) 0.79 | 48 hour

6 cardiomyocyte AnglI ANP STAT(-) 0.81 | 48 hour

7 NRCM MEF2 0.02 | 15 hour

8 NRCM PE MEF2 0.1 15 hour

9 NRCM MEF2 0.02 | 15 hour

10 | NRCM PE MEF2 1 15 hour

11 | NRCM PE MEF2 CaMK(—) 0.56 | 15 hour

12 NRCM PE MEF2 p38(—) 0.78 | 15 hour

13 NRCM PE MEF2 CaMK(—), p38(—) 0.11 15 hour

14 NRCM MEF2 0.07 | 15 hour
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15 | NRCM MEF2 CaMK(+) 1 15 hour
16 | NRCM MEF2 MEK36(+) 0.07 5 hour
17 | NRCM MEF2 0.07 5 hour
18 | NRCM MEF2 CaMK(+) 0.13 | 15 hour
19 | NRCM MEF2 MEK36(+) 0.6 15 hour
20 | NRVM aMHC 0.13 | 72 hour
21 NRVM PE aMHC 0.04 | 72 hour
22 | NRVM aMHC cFos(—) 0.14 | 72 hour
23 | NRVM PE aMHC cFos(—) 1 72 hour
24 | NRVM SERCA 0.91 | 72 hour
25 | NRVM PE SERCA 0.36 | 72 hour
26 | NRVM SERCA cFos(—) 1 72 hour
27 | NRVM PE SERCA cFos(—) 0.64 | 72 hour
28 | NRVM ANP 0.13 | 72 hour
29 | NRVM PE ANP 1 72 hour
30 | NRVM ANP cFos(—) 0.1 72 hour
31 | NRVM PE ANP cFos(—) 0.25 | 72 hour
32 | NRVM bMHC 0.59 | 72 hour
33 | NRVM PE bMHC 1 72 hour
34 | NRVM bMHC cFos(—) 0.18 | 72 hour
35 | NRVM PE bMHC cFos(—) 0.12 | 72 hour
36 | NRVM sACT 0.22 | 72 hour
37 | NRVM PE sACT 1 72 hour
38 | NRVM sACT cFos(—) 0.2 72 hour
39 | NRVM PE sACT cFos(—) 0.53 | 72 hour
40 | NRVM BNP 0.14 | 72 hour
41 | NRVM PE BNP 1 72 hour
42 | NRVM BNP cFos(—) 0.13 | 72 hour
43 | NRVM PE BNP cFos(—) 0.33 | 72 hour
44 | NRVM aMHC 0.77 | 72 hour
45 | NRVM aMHC cFos(—) 1 72 hour
46 | NRVM aMHC MEK36(+) 0.15 | 72 hour
47 | NRVM aMHC cFos(—), MEK36(+) | 0.62 | 72 hour
48 | NRVM SERCA 0.83 | 72 hour
49 | NRVM SERCA cFos(—) 0.83 | 72 hour
50 | NRVM SERCA MEK36(+) 0.17 | 72 hour
51 NRVM SERCA cFos(—=), MEK36(+) | 1 72 hour
52 | NRVM ANP 0.06 | 72 hour
53 | NRVM ANP cFos(—) 0.05 | 72 hour
54 | NRVM ANP MEK36(+) 1 72 hour
55 | NRVM ANP cFos(—=), MEK36(+) | 0.22 | 72 hour
56 | NRVM bMHC 0.26 | 72 hour
57 | NRVM bMHC cFos(—) 0.08 | 72 hour
58 | NRVM bMHC MEK36(+) 1 72 hour
59 | NRVM bMHC cFos(—=), MEK36(+) | 0.03 | 72 hour
60 | NRVM sACT 0.11 | 72 hour
61 | NRVM sACT cFos(—) 0.08 | 72 hour
62 | NRVM sACT MEK36(+) 1 72 hour
63 | NRVM sACT cFos(—=), MEK36(+) | 0.22 | 72 hour
64 | NRVM BNP 0.09 | 72 hour
65 | NRVM BNP cFos(—) 0.01 | 72 hour
66 | NRVM BNP MEK36(+) 1 72 hour
67 | NRVM BNP cFos(—), MEK36(+) | 0.12 | 72 hour
68 | HEK293 Akt 0.5 30 minute
69 | HEK293 TNF Akt 1 30 minute
70 | HEK293 TNF Akt PI3K(—) 0.5 30 minute
71 | HEK293 NFkB 0.18 | 6 hour
72 | HEK293 NFkB Akt(+) 0.73 | 6 hour
73 | HEK293 TNF NFkB 0.91 | 6 hour
74 | HEK293 TNF NFkB Akt(+) 1 6 hour
75 NRVM hypertrophy 0.18 | 24 hour
76 NRVM TGFB hypertrophy 1 24 hour
77 | NRVM ANP 0.43 | 24 hour
78 | NRVM TGFB ANP 0.81 | 24 hour
79 | NRVM ANP 0.47 | 24 hour
80 | NRVM ET1 ANP 1 24 hour
81 | NRVM BNP 0.47 | 24 hour
82 | NRVM TGFB BNP 1 24 hour
83 | NRVM BNP 0.53 | 24 hour
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84 | NRVM ET1 BNP 1 24 hour
85 | NRVM ATF2 0.42 | 24 hour
86 | NRVM ATF2 TGFB(+) 1 24 hour
87 | NRVM ATF2 0.42 | 24 hour
88 | NRVM ATF2 AnglI(+) 0.63 | 24 hour
89 | NRVM ATF2 0.42 | 24 hour
90 | NRVM ATF2 ET1(+) 0.54 | 24 hour
91 | NRVM ANP 0.43 | 24 hour
92 | NRVM TGFB ANP 0.78 | 24 hour
93 | NRVM ANP ATF2(-) 0.22 | 24 hour
94 | NRVM TGFB ANP ATF2(-) 0.26 | 24 hour
95 | NRVM ANP TAK1(-) 0.43 | 24 hour
96 | NRVM TGFB ANP TAK1(-) 0.48 | 24 hour
97 | NRVM ANP ATF2(+) 0.74 | 24 hour
98 | NRVM TGFB ANP ATF2(+) 1 24 hour
99 | NRVM ANP p38(+) 0.74 | 24 hour
100 | NRVM TGFB ANP p38(+) 0.87 | 24 hour
101 | NRVM ANP 0.43 | 24 hour
102 | NRVM TGFB ANP 0.78 | 24 hour
103 | NRVM ANP 0.43 | 24 hour
104 | NRVM ANP PKC(-) 0.39 | 24 hour
105 | NRVM TGFB ANP 0.78 | 24 hour
106 | NRVM TGFB ANP PKC(-) 0.43 | 24 hour
107 | NRVM NFAT 0.1 48 hour
108 | NRVM NFAT MEK12(+) 0.23 | 48 hour
109 | NRVM NFAT 0.26 | 48 hour
110 | NRVM NFAT MEK12(+) 1 48 hour
111 | NRVM Protein synthesis 0.71 | 48 hour
112 | NRVM ET1 Protein synthesis 1 48 hour
113 | NRVM Protein synthesis 0.67 | 48 hour
114 | NRVM PE Protein synthesis 1 48 hour
115 | NRVM CellArea 0.43 | 48 hour
116 | NRVM ET1 CellArea 1 48 hour
117 | NRVM CellArea 0.4 48 hour
118 | NRVM PE CellArea 1 48 hour
119 [ NRVM AP1 0.42 | 48 hour
120 [ NRVM ET1 AP1 1 48 hour
121 | NRVM AP1 0.34 | 48 hour
122 | NRVM PE AP1 1 48 hour
123 | NRVM ANP 0.53 | 48 hour
124 | NRVM ET1 ANP 1 48 hour
125 | NRVM BNP 0.63 | 48 hour
126 | NRVM ET1 BNP 1 48 hour
127 | NRVM ANP cJun(—) 0.53 | 48 hour
128 | NRVM ET1 ANP cJun(—) 0.53 | 48 hour
129 | NRVM BNP cJun(—) 0.31 | 48 hour
130 | NRVM ET1 BNP cJun(—) 0.38 | 48 hour
131 | NRVM ANP 0.56 | 48 hour
132 | NRVM PE ANP 1 48 hour
133 | NRVM BNP 0.59 | 48 hour
134 | NRVM PE BNP 1 48 hour
135 | NRVM ANP cJun(—) 0.44 | 48 hour
136 | NRVM PE ANP cJun(—) 0.5 48 hour
137 | NRVM BNP cJun(—) 0.18 | 48 hour
138 | NRVM PE BNP cJun(—) 0.24 | 48 hour
139 | NRVM MSK1 0.18 | 10 minute
140 | NRVM PE MSK1 0.71 | 10 minute
141 | NRVM PE MSK1 PKA(-) 0.79 | 10 minute
142 | NRVM MSK1 0.21 | 10 minute
143 | NRVM PE MSK1 0.96 | 10 minute
144 | NRVM PE MSK1 PKA(-) 1 10 minute
145 | NRVM CREB 0.25 | 10 minute
146 | NRVM PE CREB 1 10 minute
147 | NRVM PE CREB MSK1(-) 0.5 10 minute
148 | NRVM PE CREB p38(—), MEK12(—-) 0.35 | 10 minute
149 [ NRVM PE CREB PKA(-) 0.38 | 10 minute
150 [ NRVM PE CREB AC(+) 0.55 | 10 minute
151 | NRVM ANP 0.61 | 40 minute
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152 | NRVM PE ANP 1 40 minute
153 | NRVM PE ANP p38(—), MEK12(-) 0.65 | 40 minute
154 | NRVM PE ANP MSK1(-) 0.52 | 40 minute
155 [ NRVM PE ANP PKA(-) 0.81 | 40 minute
156 [ NRVM p38 0.33 | 30 minute
157 | NRVM CT1 p38 1 30 minute
158 [ NRVM CT1 p38 PI3K(—-) 0.67 | 30 minute
159 [ NRVM Akt 0 15 minute
160 [ NRVM CT1 Akt 1 15 minute
161 [ NRVM CT1 Akt PI3K(—-) 0 15 minute
162 [ NRVM ERK12 0.33 | 15 minute
163 [ NRVM CT1 ERK12 1 15 minute
164 [ NRVM CT1 ERK12 MEK12(-) 0.33 | 15 minute
165 [ NRVM NFkB 0.28 | 24 hour
166 [ NRVM CT1 NFkB 1 24 hour
167 [ NRVM CT1 NFkB p38(—) 0.65 | 24 hour
168 | NRVM CT1 NFkB PI3K(—) 0.55 | 24 hour
169 | NRVM CT1 NFkB MEK12(-) 0.45 | 24 hour
170 [ NRVM CT1 NFkB IkB(—) 0.38 | 24 hour
171 | NRVM CT1 NFkB IKK(-) 0.3 24 hour
172 | NRVM CT1 NFkB TAK1(-) 0.39 | 24 hour
173 | NRVM CT1 NFkB MEK12(-) 0.32 | 24 hour
174 | NRVM ERK12 0.5 5 minute
175 | NRVM ERK12 FAK(-) 0.4 5 minute
176 | NRVM Stretch | ERK12 1 5 minute
177 | NRVM Stretch | ERK12 FAK(-) 0.6 5 minute
178 | NRVM ERK12 AnglI(—) 0.5 5 minute
179 | NRVM ERK12 FAK(—), Angll(—-) 0.75 | 5 minute
180 | NRVM Stretch | ERK12 AnglI(—) 0.8 5 minute
181 | NRVM Stretch | ERK12 FAK(-), Angll(—) 0.85 | 5 minute
182 [ NRVM p38 0.63 | 5 minute
183 [ NRVM p38 FAK(-) 0.88 | 5 minute
184 | NRVM Stretch | p38 0.81 | 5 minute
185 | NRVM Stretch | p38 FAK(-) 1 5 minute
186 | NRVM p38 AnglI(—) 0.63 | 5 minute
187 | NRVM p38 FAK(—), Angll(—) 0.88 | 5 minute
188 [ NRVM Stretch | p38 AnglI(—) 0.88 | 5 minute
189 | NRVM Stretch | p38 FAK(—), Angll(—) 1 5 minute
190 [ NRVM JNK 0.3 5 minute
191 [ NRVM JNK FAK(-) 0.48 | 5 minute
192 | NRVM Stretch [ JNK 0.55 | 5 minute
193 | NRVM Stretch | JNK FAK(-) 1 5 minute
194 | NRVM JNK AnglI(—) 0.3 5 minute
195 | NRVM JNK FAK(-), AnglI(-) 0.55 | 5 minute
196 [ NRVM Stretch | JNK AnglI(—) 0.61 | 5 minute
197 | NRVM Stretch | JNK FAK(-), AnglI(-) 0.97 | 5 minute
198 | NRVM sACT 0.5 24 hour
199 | NRVM ET1 sACT 1 24 hour
200 | NRVM sACT 0.48 | 24 hour
201 | NRVM LIF sACT 0.48 | 24 hour
202 | NRVM BNP 0.59 | 24 hour
203 | NRVM ET1 BNP 1 24 hour
204 | NRVM BNP 0.63 | 24 hour
205 | NRVM LIF BNP 0.94 | 24 hour
206 | NRVM SHP2 1 5 minute
207 [ NRVM ET1 SHP2 0.8 5 minute
208 [ NRVM SHP2 0.59 | 5 minute
209 | NRVM LIF SHP2 1 5 minute
210 | NRVM sACT 0.5 24 hour
211 | NRVM sACT RhoA(-) 0.25 | 24 hour
212 | NRVM ET1 sACT 0.85 | 24 hour
213 | NRVM ET1 sACT RhoA(-) 0.3 24 hour
214 | NRVM sACT 0.48 | 24 hour
215 | NRVM sACT SHP2(+) 0.57 | 24 hour
216 | NRVM LIF sACT 0.38 | 24 hour
217 | NRVM LIF SACT SHP2(—-) 1 24 hour
218 | NRVM BNP 0.63 | 24 hour
219 | NRVM BNP SHP2(—-) 0.56 | 24 hour
220 | NRVM LIF BNP 1 24 hour
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221 | NRVM LIF BNP SHP2(-) 0.81 | 24 hour
222 | NRVM sACT SHP2(-) 0.48 | 24 hour
223 | NRVM sACT SHP2(—), RhoA(—) 0.24 | 24 hour
224 | NRVM LIF sACT SHP2(-) 0.86 | 24 hour
225 | NRVM LIF sACT SHP2(—), RhoA(—) 0.24 | 24 hour
226 | NRVM sACT SHP2(-) 0.48 | 24 hour
227 | NRVM sACT SHP2(—), RhoA(+) 0.29 | 24 hour
228 | NRVM LIF sACT SHP2(—-) 0.86 | 24 hour
229 | NRVM LIF sACT SHP2(—), RhoA(+) 0.38 | 24 hour
230 | NRVM ERK5 0.4 15 minute
231 | NRVM ERK5 SHP2(+) 0.68 | 15 minute
232 | NRVM LIF ERK5 0.92 | 15 minute
233 | NRVM LIF ERK5 SHP2(+) 1 15 minute
234 | NIH3T3 cells MEK 0.01 | 15 minute
235 | NIH3T3 cells Rafl MEK 0.4 15 minute
236 | NIH3T3 cells MEK cAMP(+) 0.01 | 15 minute
237 | NIH3T3 cells Rafl MEK cAMP(+) 0.01 | 15 minute
238 | NIH3T3 cells MEK PKC(+) 1 15 minute
239 | NIH3T3 cells Rafl MEK PKC(+) 1 15 minute
240 | NIH3T3 cells MEK cAMP(+), PKC(+) 0.01 | 15 minute
241 | NIH3T3 cells Rafl MEK cAMP(+), PKC(+) 0.15 | 15 minute
242 | in vitro system(BXB) kB 0.33 | 20 minute
243 | in vitro system(BXB) PKA kB 0.03 | 20 minute
244 | in vitro system(BXB) PKC kB 1 20 minute
245 | in vitro system(BXB) MEK 0.01 | 20 minute
246 | in vitro system(BXB) PKA MEK 0.01 | 20 minute
247 | in vitro system(BXB) PKC MEK 1 20 minute
248 | in vitro system(Raf—1) 1kB 0.33 | 20 minute
249 | in vitro system(Raf—1) PKA 1kB 0 20 minute
250 | in vitro system(Raf—1) PKC 1kB 1 20 minute
251 | in vitro system(Raf—1) MEK 0.01 | 20 minute
252 | in vitro system(Raf—1) PKA MEK 0.01 [ 20 minute
253 | in vitro system(Raf—1) PKC MEK 1 20 minute
254 | myocyte ELK1 ELK1 0.22 | 48 hour
255 | myocyte ELK1 ELK1 p38(+), MEK36(+) 1 48 hour
256 | myocyte ELK1 ELK1 MEK36(+) 0.97 | 48 hour
257 | myocyte ELK1 ELK1 MEK36(+), p38(—) 0.06 | 48 hour
258 | myocyte ANP 0.01 | 48 hour
259 | myocyte ANP MEK36(+) 1 48 hour
260 | myocyte ANP p38(+) 0.18 | 48 hour
261 | myocyte ANP MEK36(+) 0.2 48 hour
262 | myocyte ANP p38(+), MEK36(+) 0.6 48 hour
263 | myocyte ANP p38(+), MEK36(+) 0.03 | 48 hour
264 | myocyte ANP 0.01 | 48 hour
265 | myocyte ET1 ANP 0.1 48 hour
266 | myocyte ET1 ANP p38(+), MEK36(+) 1 48 hour
267 | myocyte ANP 0 48 hour
268 | myocyte PE ANP 0.12 | 48 hour
269 | myocyte PE ANP p38(+), MEK36(+) 1 48 hour
270 | myocyte ANP 0.03 | 48 hour
271 | myocyte LIF ANP 0.27 | 48 hour
272 | myocyte LIF ANP p38(+), MEK36(+) 1 48 hour
273 | myocyte ANP 0.2 48 hour
274 | myocyte cJun ANP 1 48 hour
275 | myocyte cJun ANP 0.4 48 hour
276 | myocyte ANP 0.14 | 48 hour
277 | myocyte ET1 ANP 1 48 hour
278 | myocyte ET1 ANP JNK(+) 0.29 | 48 hour
279 | myocyte ANP 0.04 | 48 hour
280 | myocyte PE ANP 1 48 hour
281 | myocyte PE ANP INK(+) 0.4 48 hour
282 | myocyte ANP 0.17 | 48 hour
283 | myocyte LIF ANP 1 48 hour
284 | myocyte LIF ANP JNK(+) 0.67 | 48 hour
285 | 293 cell NFkB 0.01 | 36 hour
286 | 293 cell NFkB NFkB(+) 0.21 | 36 hour
287 | 293 cell NFkB NFkB(+), IKK(+) 1 36 hour
288 | 293/IL—1R1 cell NFkB 0.06 | 6 hour
289 | 293/IL—1R1 cell IL1 NFkB 1 6 hour
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290 | 293/IL—1R1 cell TNFa NFkB 0.23 | 6 hour

291 | NRVM HDACS 0.75 | 2 hour

292 | NRVM PE HDACS 0.15 | 2 hour

293 | NRVM PE HDAC5 CaMK(-) 0.1 2 hour

294 | NRVM PE HDAC5 MEK12(—) 0.15 | 2 hour

295 | NRVM PE HDAC5 PKA(-) 0.3 2 hour

296 | NRVM PE HDAC5 RhoA(-) 0.2 2 hour

297 | NRVM PE HDAC5 DAG(-) 0.25 | 2 hour

298 | NRVM PE HDAC5 PI3K(—-) 0.02 | 2 hour

299 | NRVM PE HDAC5 S6 kinase(—) 0.2 2 hour

300 | NRVM PE HDACS GSK3B(—) 0.01 2 hour

301 | NRVM PE HDAC5 PKC(-) 0.6 2 hour

Ser/Thr protein

302 | NRVM PE HDAC5 kinase(—) 1 2 hour

303 | NRVM HDACS 0.33 | 2 hour

304 | NRVM PE HDAC5 0.1 2 hour

305 | NRVM PE HDAC5 PKC(—-) 0.43 | 2 hour

306 | NRVM ET1 HDAC5 0.96 | 2 hour

307 | NRVM ET1 HDACS PKC(-) 1 2 hour

308 | NRCM HDAC4 1 24 hour
309 | NRCM AnglI HDAC4 0.3 24 hour
310 | NRCM ET1 HDAC4 0.5 24 hour
311 | NRCM HDACS 1 24 hour
312 | NRCM Angll HDAC5 0.29 | 24 hour
313 | NRCM ET1 HDAC5 0.43 | 24 hour
314 | NRCM HDAC4 1 24 hour
315 | NRCM Angll HDAC4 0.33 | 24 hour
316 | NRCM ET1 HDAC4 0.32 | 24 hour
317 | NRCM HDACS 1 24 hour
318 | NRCM Angll HDACS 0.23 | 24 hour
319 | NRCM ET1 HDACS 0.23 | 24 hour
320 | NRCM HDAC2 0.11 24 hour
321 | NRCM Angll HDAC2 0.56 | 24 hour
322 | NRCM HDAC2 0.22 | 24 hour
323 | NRCM Angll HDAC2 1 24 hour
324 | NRCM CK2 0.44 | 24 hour
325 | NRCM Angll CK2 1 24 hour
326 | NRCM ET1 CK2 1 24 hour
327 | NRCM HDAC2 0.17 | 24 hour
328 | NRCM Angll HDAC2 0.42 | 24 hour
329 | NRCM CellArea 0.4 24 hour
330 | NRCM AnglI CellArea 1 24 hour
331 | WT(wild type mouse) CK2 0.45 | 24 hour
332 | WT(wild type mouse) Angll CK2 0.45 | 24 hour
333 | WT(wild type mouse) Angll CK2 1 24 hour
334 | WT(wild type mouse) Angll CK2 Estrogen(+) 0.56 | 24 hour
335 | WT(wild type mouse) Angll CK2 Estrogen Receptor(+) | 0.65 | 24 hour
336 | WT(wild type mouse) HDAC2 0.33 | 24 hour
337 | WT(wild type mouse) Angll HDAC2 1 24 hour
338 | WT(wild type mouse) Angll HDAC2 Estrogen(+) 0.39 | 24 hour
339 | WT(wild type mouse) Angll HDAC2 Estrogen Receptor(+) | 0.44 | 24 hour
340 | NRCM GATA4 0.3 24 hour
341 | NRCM Angll GATA4 1 24 hour
342 | NRCM GATA4 0.3 24 hour
343 | NRCM Angll GATA4 1 24 hour
344 | NRCM GATA4 0.36 | 24 hour
345 | NRCM Angll GATA4 1 24 hour
346 | VSMC JAK?2 0.2 3 minute
347 | VSMC AnglI JAK2 0.8 3 minute
348 | VSMC JAK2 0.04 | 3 minute
349 | VSMC Angll JAK?2 PKC(—-) 0.14 | 3 minute
350 | VSMC JAK?2 0.2 3 minute
351 | VSMC Angll JAK2 1 3 minute
352 | VSMC JAK2 0.16 | 3 minute
353 | VSMC Angll JAK2 PKC(—-) 0.24 | 3 minute
354 | VSMC JAK2 0.2 3 minute
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355 | VSMC Angll JAK2 1 3 minute
356 | VSMC JAK?2 0.4 3 minute
357 | VSMC Angll JAK?2 PKC(-) 0.8 3 minute
358 | NRVM BNP 0.45 | 24 hour
359 | NRVM ET1 BNP 1 24 hour
360 | NRVM ANP 0.67 | 24 hour
361 | NRVM ET1 ANP 1 24 hour
362 | NRVM BNP 0.29 | 24 hour
363 | NRVM ET1 BNP 1 24 hour
364 | NRVM ET1 BNP ETIR(-) 0.32 | 24 hour
365 | NRVM ET1 BNP ETIR(-) 0.41 | 24 hour
366 | NRVM GATA4 0.48 | 3 hour

367 | NRVM PE GATA4 1 3 hour

368 | NRVM BNP 0.06 | 24 hour
369 | NRVM BNP GATA4(+) 0.25 | 24 hour
370 | NRVM BNP GATAG6(+) 0.24 | 24 hour
371 | NRVM PE BNP 0.25 | 24 hour
372 | NRVM PE BNP GATA4(+) 1 24 hour
373 | NRVM PE BNP GATAG6(+) 0.63 | 24 hour
374 | NRVM CellArea 0.36 | 48 hour
375 | NRVM GATA4 | CellArea 0.98 | 48 hour
376 | NRVM GATAG6 | CellArea 1 48 hour
377 | NRVM Protein synthesis 0.77 | 48 hour
378 | NRVM GATA4 | Protein synthesis 0.98 | 48 hour
379 | NRVM GATAG6 | Protein synthesis 1 48 hour
380 [ NRVM CellArea 0.44 | 24 hour
381 [ NRVM PE CellArea 1 24 hour
382 | NRVM Protein synthesis 0.83 | 24 hour
383 | NRVM PE Protein synthesis 1 24 hour
384 | NRVM ANP 0.25 | 24 hour
385 | NRVM PE ANP 1 24 hour
386 | NRVM ANP 0.25 | 24 hour
387 | NRVM PE ANP 1 24 hour
388 | NRVM bMHC 0.4 24 hour
389 | NRVM PE bMHC 1 24 hour
390 | myocardial cell p38 0.08 | 48 hour
391 | myocardial cell p38 Ras(+) 0.05 | 48 hour
392 | myocardial cell p38 Racl(+) 0.07 | 48 hour
393 | myocardial cell p38 Rafl(+) 0.08 | 48 hour
394 | myocardial cell p38 MEK12(+) 0.3 48 hour
395 | myocardial cell p38 MEK36(+) 1 48 hour
396 | myocardial cell JNK 0.1 48 hour
397 | myocardial cell JNK Ras(+) 0.1 48 hour
398 | myocardial cell JNK Racl(+) 0.75 | 48 hour
399 | myocardial cell JNK Rafl(+) 0.05 | 48 hour
400 | myocardial cell JNK MEK12(+) 1 48 hour
401 | myocardial cell JNK MEK36(+) 0.08 | 48 hour
402 | myocardial cell ERK12 0.04 | 48 hour
403 | myocardial cell ERK12 Ras(+) 0.38 | 48 hour
404 | myocardial cell ERK12 Racl(+) 0.02 | 48 hour
405 | myocardial cell ERK12 Rafl(+) 0.28 | 48 hour
406 | myocardial cell ERK12 MEK12(+) 1 48 hour
407 | myocardial cell ERK12 MEK36(+) 0.01 | 48 hour
408 | myocardial cell ANP 0.01 | 48 hour
409 | myocardial cell ANP Ras(+) 0.18 | 48 hour
410 | myocardial cell ANP Racl(+) 0.08 | 48 hour
411 | myocardial cell ANP Rafl(+) 0.05 | 48 hour
412 | myocardial cell ANP MEK12(+) 0.16 | 48 hour
413 | myocardial cell ANP MEK36(+) 1 48 hour
414 | myocardial cell BNP 0.01 | 48 hour
415 | myocardial cell BNP Ras(+) 1 48 hour
416 | myocardial cell BNP Racl(+) 0.2 48 hour
417 | myocardial cell BNP Rafl(+) 0.1 48 hour
418 | myocardial cell BNP MEK12(+) 0.22 | 48 hour
419 | myocardial cell BNP MEK36(+) 0.8 48 hour
420 | myocardial cell sACT 0.01 | 48 hour
421 | myocardial cell sACT Ras(+) 1 48 hour
422 | myocardial cell sACT Racl(+) 0.3 48 hour
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423 | myocardial cell sACT Rafl(+) 0.2 48 hour
424 | myocardial cell SACT MEK12(+) 0.2 48 hour
425 | myocardial cell sACT MEK36(+) 0.9 48 hour
426 | myocardial cell CellArea 0.26 | 48 hour
427 | myocardial cell PE CellArea 0.78 | 48 hour
428 | myocardial cell CellArea Rafl(+) 0.43 | 48 hour
429 | myocardial cell CellArea MEK12(+) 0.74 | 48 hour
430 | myocardial cell CellArea MEK36(+) 1 48 hour
431 | myocardial cell ANP 0.11 | 48 hour
432 | myocardial cell ANP p38(—) 0.1 48 hour
433 | myocardial cell PE ANP 0.63 | 48 hour
434 | myocardial cell ANP MEK36(+) 1 48 hour
435 | myocardial cell ANP p38(—), MEK36(+) 0.28 | 48 hour
436 | myocardial cell BNP 0.3 48 hour
437 | myocardial cell BNP p38(—) 0.18 | 48 hour
438 | myocardial cell PE BNP 1 48 hour
439 | myocardial cell BNP MKK6(+) 0.65 | 48 hour
440 | myocardial cell BNP p38(—), MEK36(+) 0.3 48 hour
441 | myocardial cell ATF2 0.38 | 48 hour
442 | myocardial cell ATF2 p38(—) 0.1 48 hour
443 | myocardial cell PE ATF2 1 48 hour
444 | myocardial cell ATF2 MEK36(+) 0.8 48 hour
445 | myocardial cell ATF2 p38(—=), MEK36(+) 0.25 | 48 hour
446 | myocardial cell CellArea 0.44 | 48 hour
447 | myocardial cell CellArea p38(—) 0.4 48 hour
448 | myocardial cell PE CellArea 0.72 | 48 hour
449 | myocardial cell PE CellArea p38(—) 0.48 | 48 hour
450 | myocardial cell MEK36 | CellArea 1 48 hour
451 | myocardial cell MEK36 | CellArea p38(—) 0.36 | 48 hour
452 | myocardial cell MEF2 MEF2(+) 0.5 24 hour
453 | myocardial cell PE MEF2 MEF2(+) 1 24 hour
454 | myocardial cell MEF2 MEF2(+) 0.1 24 hour
455 | myocardial cell MEK36 | MEF2 MEF2(+) 1 24 hour
456 | cardiomyocyte ANP 0.1 48 hour
457 | cardiomyocyte CaN ANP 0.22 | 48 hour
458 | cardiomyocyte CAMK ANP 0.4 48 hour
459 | cardiomyocyte CAMK ANP CaN(—) 0.11 | 48 hour
CAMK,
460 | cardiomyocyte CaN ANP 0.8 48 hour
461 | cardiomyocyte CAMK ANP 0.32 | 48 hour
462 | cardiomyocyte CAMK ANP CaN(—) 0.25 | 48 hour
CAMK,
463 | cardiomyocyte CaN ANP 1 48 hour
464 | cardiomyocyte CAMK ANP 0.3 48 hour
465 | cardiomyocyte sACT 0.03 | 48 hour
466 | cardiomyocyte CaN sACT 0.47 | 48 hour
467 | cardiomyocyte CAMK sACT 0.56 | 48 hour
468 | cardiomyocyte CAMK sACT CaN(—) 0.25 | 48 hour
CAMK,
469 | cardiomyocyte CaN sACT 1 48 hour
470 | cardiomyocyte CAMK sACT 0.34 | 48 hour
471 | cardiomyocyte CAMK sACT CaN(—) 0.16 | 48 hour
CAMK,
472 | cardiomyocyte CaN sACT 0.72 | 48 hour
473 | cardiomyocyte CAMK sACT 0.28 | 48 hour
474 | NRVM BNP 0.01 | 48 hour
475 | NRVM CaN BNP 0.03 | 48 hour
476 | NRVM NFAT BNP 0.03 | 48 hour
CaN,
477 | NRVM NFAT BNP 0.06 | 48 hour
478 | NRVM GATA4 | BNP 0.13 | 48 hour
CaN,
479 | NRVM GATA4 | BNP 0.14 | 48 hour
NFAT,
480 | NRVM GATA4 | BNP 1 48 hour
CaN,
481 [ NRVM GATA4 | BNP BNP(+) 0.08 | 48 hour
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482 | NRVM NFAT 0.06 | 48 hour
483 | NRVM PE NFAT 1 48 hour
484 | NRVM PE NFAT CaN(—) 0.13 | 48 hour
485 | NRVM AnglI NFAT 0.44 | 48 hour
486 | NRVM Angll NFAT CaN(—) 0.06 | 48 hour
487 | myocyte MAPK 0.19 | 5 minute
488 | myocyte MAPK STAT(+) 0.22 | 5 minute
489 | myocyte MAPK STAT(-) 0.19 | 5 minute
490 | myocyte LIF MAPK 0.94 | 5 minute
491 | myocyte LIF MAPK STAT(+) 1 5 minute
492 | myocyte LIF MAPK STAT(-) 0.97 | 5 minute
493 | myocyte LIF MAPK MAPK(—) 0.06 | 5 minute
494 | myocyte LIF MAPK STAT(-), MAPK(—) | 0.03 | 5 minute
495 | myocyte cFos 0 30 minute
496 | myocyte cFos STAT(+) 0 30 minute
497 | myocyte cFos STAT(-) 0 30 minute
498 | myocyte LIF cFos 0.29 | 30 minute
499 | myocyte LIF cFos STAT(+) 1 30 minute
500 | myocyte LIF cFos STAT(-) 0.21 | 30 minute
501 | myocyte LIF cFos MAPK(—-) 0.07 | 30 minute
502 | myocyte LIF cFos STAT(+), MAPK(=) | 0.14 | 30 minute
503 | myocyte LIF cFos STAT(—=), MAPK(=) [ 0.07 | 30 minute
504 | myocyte ANP 0.24 | 24 hour
505 | myocyte ANP STAT(+) 0.47 | 24 hour
506 | myocyte ANP STAT(-) 0.13 | 24 hour
507 | myocyte LIF ANP 0.44 | 24 hour
508 | myocyte LIF ANP STAT(+) 1 24 hour
509 | myocyte LIF ANP STAT(-) 0.23 | 24 hour
510 | myocyte LIF ANP MAPK(—) 0.07 | 24 hour
511 | myocyte LIF ANP STAT(+), MAPK(—) | 0.24 | 24 hour
512 | myocyte LIF ANP STAT(—), MAPK(—-) | 0.03 | 24 hour
513 | myocyte Protein synthesis 0.78 | 24 hour
514 | myocyte Protein synthesis | STAT(+) 0.81 | 24 hour
515 | myocyte Protein synthesis | STAT(-) 0.75 | 24 hour
516 | myocyte LIF Protein synthesis 0.9 24 hour
517 | myocyte LIF Protein synthesis | STAT(+) 1 24 hour
518 | myocyte LIF Protein synthesis | STAT(-) 0.88 | 24 hour
519 | myocyte LIF Protein synthesis | MAPK(—-) 0.6 24 hour
520 | myocyte LIF Protein synthesis [ STAT(+), MAPK(—) | 0.69 | 24 hour
521 | myocyte LIF Protein synthesis | STAT(-), MAPK(—-) | 0.5 24 hour
522 | NRVM CellArea SHP2(+) 1

523 | NRVM CellArea SHP2(+), FAK(-) 0.56

524 | NRVM bMHC 0.91

525 | NRVM bMHC FAK(-) 1

526 | NRVM CellArea SHP2(+) 0.78

527 | NRVM CellArea SHP2(+), mTor(—) 0.42

528 | NRCM HDAC2 0.34 | 12 hour
529 | NRCM Angll HDAC2 1 12 hour
530 | NRCM Angll HDAC2 HDAC2(—-) 0.66 | 12 hour
531 | NRCM bMHC 0.44 | 12 hour
532 | NRCM AnglI bMHC 1 12 hour
533 | NRCM AnglI bMHC HDAC2(-) 0.67 | 12 hour
534 | NRCM CellArea 0.36 | 12 hour
535 [ NRCM Angll CellArea 1 12 hour
536 | NRCM Angll CellArea HDAC2(—-) 0.77 | 12 hour
537 | NRCM HDAC2 0.57 | 12 hour
538 | NRCM Angll HDAC2 1 12 hour
539 | NRCM Angll HDAC2 HDAC2(—) 0.73 | 12 hour
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540 [ NRCM cFos 0.5 12 hour
541 | NRCM AnglI cFos 1 12 hour
542 | NRCM AnglI cFos HDAC2(-) 0.67 | 12 hour
543 | C2C12 myoblast AnglI ANP 1 12 hour
544 | C2C12 myoblast Angll ANP JAK2(—) 0.2 12 hour
545 | C2C12 myoblast Angll ANP PKC(-) 0.4 12 hour
546 [ NRVM foxo 0.33 | 10 minute
547 [ NRVM IGF1 foxo 0.67 | 10 minute
548 [ NRVM IGF1 foxo 1 10 minute
549 [ NRVM IGF1 foxo 0.5 10 minute
550 | NRVM IGF1 Akt 0.67 | 10 minute
551 [ NRVM Insulin foxo PI3K(-) 1 10 minute
552 | NRVM Insulin foxo PI3K(—) 1 10 minute
553 | NRVM Insulin foxo PI3K(—) 1 10 minute
554 | NRVM Insulin Akt PI3K(—) 0.75 | 10 minute
555 | NRVM Akt 0.5 12 hour
556 | NRVM+TM—-FOX03a Akt foxo(+) 1 12 hour
557 | NRVM+WT—-FOX0O3a Akt foxo(+) 1 12 hour
558 | NRVM IGF1 CellArea 1 48 hour
559 | NRVM+WT-FOX03a IGF1 CellArea foxo(+) 0.93 | 48 hour
560 | NRVM+TM—-FOX03a IGF1 CellArea foxo(+) 0.61 | 48 hour
561 | NRVM Stretch | CellArea 0.93 | 48 hour
562 | NRVM+WT-FOX0O3a Stretch | CellArea foxo(+) 0.82 | 48 hour
563 | NRVM+TM-FO0X03a Stretch | CellArea foxo(+) 0.64 | 48 hour
564 | NRVM ERK12 0.08
565 | NRVM ERK12 Calcium(—) 0.08 | 24 hour
566 | NRVM ERK12 Calcium(—) 0.08 | 30 minute
567 | NRVM ERK12 Calcium(—) 0.08 | 10 minute
568 | NRVM 1SO ERK12 0.77
569 | NRVM 1SO ERK12 Calcium(—) 0.38 | 24 hour
570 | NRVM 1SO ERK12 Calcium(—) 0.15 | 30 minute
571 | NRVM 1SO ERK12 Calcium(—) 0.15 | 10 minute
572 | NRVM ERK12 0.08 | 8 minute
573 | NRVM ISO ERK12 0.77 | 8 minute
574 | NRVM 1SO ERK12 CaMK(—) 1 8 minute
575 | NRVM 1SO ERK12 CaM(—) 0.31 8 minute
576 | NRVM 1SO ERK12 CaN(—) 0.31 8 minute
577 | NRVM ERK12 0.05 | 8 minute
578 | NRVM Angll ERK12 0.05 | 8 minute
579 | NRVM Phe ERK12 1 8 minute
580 | NRVM ERK12 CaN(—) 0.07 | 8 minute
581 | NRVM Angll ERK12 CaN(—) 0.27 | 8 minute
582 | NRVM Phe ERK12 CaN(—) 1 8 minute
583 | NRVM MEF2 0.33 | 48 hour
584 | NRVM MEF2 ePac(+) 1 48 hour
585 | NRVM HDAC5 ePac(+) 0.7
586 | NRVM HDAC5 ePac(+),CaMK(—) 1
587 | NRVM TUNEL 0.19 | 48 hour
588 | NRVM 1SO TUNEL 0.29 | 48 hour
589 | NRVM 1SO TUNEL 0.48 | 48 hour
590 | NRVM 1SO TUNEL 0.71 | 48 hour
591 | NRVM 1SO TUNEL 1 48 hour
Tonomy
592 [ NRVM cin TUNEL 0.86 | 48 hour
593 | NRVM TUNEL 0.28 | 48 hour
594 | NRVM 1SO TUNEL 1 48 hour
595 | NRVM 1SO TUNEL CaN(—) 0.28 | 48 hour
596 | NRVM 1SO TUNEL CaN(—) 0.28 | 48 hour
597 | NRVM 1SO TUNEL LTCC(-) 0.5 48 hour
598 | Adult cardiomyocyte(Rat) CAMK 0.53 5 minute
599 | Adult cardiomyocyte(Rat) Phe CAMK 0.68 | 15 minute
600 | Adult cardiomyocyte(Rat) Phe CAMK 0.89 5 minute
601 | Adult cardiomyocyte(Rat) Phe CAMK 1 5 minute
602 | Adult cardiomyocyte(Rat) Phe CAMK 0.97 5 minute
603 | Adult cardiomyocyte(Rat) CAMK 0.53 5 minute
604 | Adult cardiomyocyte(Rat) CAMK aAR(—) 0.53 5 minute
605 | Adult cardiomyocyte(Rat) Phe CAMK aAR(—) 0.55 5 minute
606 | Adult cardiomyocyte(Rat) CAMK 0.53 5 minute
607 | Adult cardiomyocyte(Rat) CAMK CaMK(—) 0.37 5 minute
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608 | Adult cardiomyocyte(Rat) Phe CAMK CaMK(-) 0.39 | 15 minute
609 | Adult cardiomyocyte(Rat) CAMK 0.53 | 15 minute
610 | Adult cardiomyocyte(Rat) CAMK PKC(-) 0.45 | 15 minute
611 | Adult cardiomyocyte(Rat) Phe CAMK PKC(-) 0.52 | 15 minute
612 | Rat myocardium ePac 0.63 | 5 day
613 | Rat myocardium ePac 1 5 day
614 | ARVM CellArea 0.71 24 hour
615 | ARVM CellArea ePac(+) 0.79 | 24 hour
616 | ARVM CellArea 0.79 | 24 hour
617 | ARVM CellArea ePac(+) 1 24 hour
618 | ARVM CellArea 0.71 | 36 hour
619 | ARVM CellArea ePac(+) 0.82 | 36 hour
620 | ARVM CellArea 0.75 | 36 hour
621 | ARVM CellArea ePac(+) 0.93 | 36 hour
622 | ARVM Ras 0.1 5 minute
623 | ARVM Ras ePac(+) 0.7 5 minute
624 [ ARVM Ras 0.3 5 minute
625 | ARVM Ras ePac(+) 1 5 minute
626 | ARVM Protein synthesis 0.83 | 1 day
627 | ARVM Protein synthesis | Ras(-) 0.88 | 1 day
628 | ARVM Protein synthesis 1 1 day
629 | ARVM Protein synthesis | ePac(+) 0.71 | 1 day
630 [ ARVM CaN 0.45 | 30 minute
631 | ARVM CaN Ras(—) 0.68 | 30 minute
632 [ ARVM CaN 1 30 minute
633 | ARVM CaN ePac(+) 0.59 | 30 minute
634 | ARVM CaMK 0.33 | 30 minute
635 | ARVM CaMK 0.4 30 minute
636 | ARVM CaMK ePac(+) 1 30 minute
637 | ARVM CaMK ePac(+), CaMK(—) 0.4 30 minute
638 | ARVM Protein synthesis 0.67 | 24 hour
639 | ARVM Protein synthesis | CaN(—) 0.63 | 24 hour
640 | ARVM Protein synthesis | CaMK(-) 0.64 | 24 hour
641 | ARVM Protein synthesis | ePac(+) 1 24 hour
642 | ARVM Protein synthesis | ePac(+), CaN(—) 0.77 | 24 hour
643 | ARVM Protein synthesis | ePac(+), CaMK(—) 0.65 | 24 hour
644 | NRVM CellArea 0.67 | 48 hour
645 | NRVM 1SO CellArea 1 48 hour
646 | NRVM CellArea ePac(+) 0.69 | 48 hour
647 | NRVM 1SO CellArea ePac(+) 0.87 | 48 hour
648 | NRVM ANP 0.11 | 48 hour
649 | NRVM 1SO ANP 1 48 hour
650 | NRVM ANP ePac(+) 0.27 | 48 hour
651 | NRVM 1SO ANP ePac(+) 0.62 | 48 hour
652 | ARVM Protein synthesis 0.73 | 24 hour
653 | ARVM Protein synthesis | PKA(-) 0.63 | 24 hour
654 | ARVM 1SO Protein synthesis 1 24 hour
655 | ARVM ISO Protein synthesis | PKA(-) 0.93 | 24 hour
656 | ARVM PKA 0.44 | 10 minute
657 | ARVM PKA PKA(-) 0.39 | 10 minute
658 | ARVM 1SO PKA 1 10 minute
659 | ARVM 1SO PKA PKA(-) 0.5 10 minute
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660 | ARVM Protein synthesis 0.74 | 24 hour
661 | ARVM 1SO Protein synthesis 1 24 hour
662 | ARVM Protein synthesis | cAMP(-) 0.85 | 24 hour
663 | ARVM 1SO Protein synthesis | cAMP(-) 0.85 | 24 hour
664 | ARCM CaMK TUNEL 0.24 | 24 hour
665 | ARCM CaMK TUNEL 0.35 | 24 hour
666 | ARCM CaMK TUNEL 0.82 | 24 hour
667 | ARCM CaMK TUNEL 0.94 | 24 hour
668 [ ARCM CaMK TUNEL 1 24 hour
669 | HEK293 MAPK 0.13 | 5 minute
670 | HEK293 I1SO MAPK BAR(—) 0.13 | 5 minute
671 | HEK293 1SO MAPK 0.81 5 minute
672 | HEK293 1SO MAPK GBG(+) 0.38 | 5 minute
673 | HEK293 1SO MAPK 0.21 | 5 minute
674 | HEK293 1SO MAPK Src(—) 0.38 | 5 minute
675 | HEK293 1SO MAPK Sos(—) 0.33 | 5 minute
676 | HEK293 1SO MAPK 0.88 | 5 minute
677 | HEK293 ISO MAPK Gi—coupled receptor(—=) | 0.19 | 5 minute
678 | HEK293 ISO MAPK 1 5 minute
679 | HEK293 ISO MAPK 1 5 minute
680 | HEK293 1SO MAPK 0.63 | 5 minute
681 | HEK293 1SO MAPK 0.88 | 5 minute
682 | HEK293 1SO MAPK PKA(-) 0.38 | 5 minute
683 | HEK293 Apoptosis Bad(+) 1 30 hour
684 | HEK293 Apoptosis Bad(+), Rafl(-) 0.96 | 30 hour
685 | HEK293 Apoptosis Bad(+), Rafl(+) 0.4 30 hour
686 | HEK293 Apoptosis Rafl(+) 0.32 | 30 hour
687 | HEK293 PDE34 0.1

688 | HEK293 1SO PDE34 0.1 90 second
689 | HEK293 PDE34 PKC(+) 1 15 minute
690 | HEK293 PDE34 0.1

691 | HEK293 1SO PDE34 1 90 second
692 | HEK293 PDE34 PKC(+) 0.1 15 minute
693 | HEK293 PDE34 0.69

694 | HEK293 PDE34 PKC(+) 0.83 | 15 minute
695 | HEK293 PDE34 0.86 | 1 hour
696 | HEK293 PDE34 0.69

697 | HEK293 1SO PDE34 0.69 | 90 second
698 | HEK293 PDE34 PKC(+) 0.69 | 15 minute
699 | HEK293 PDE34 1 1 hour
700 [ NRVM foxo 0.33 | 24 hour
701 [ NRVM EGF foxo 0.33 | 24 hour
702 | NRVM PE foxo BAR(-) 1 24 hour
703 | cardiomyocyte ANP 0.43

704 | cardiomyocyte EGF ANP 1 1 hour
705 | cardiomyocyte BNP 0.42 | 48 hour
706 | cardiomyocyte CT1 BNP 0.88 | 48 hour
707 | cardiomyocyte ET1 BNP 1 48 hour
708 | cardiomyocyte BNP MEK12(-) 0.48

709 | cardiomyocyte CT1 BNP MEK12(—) 1

710 | cardiomyocyte ET1 BNP MEK12(-) 0.62

711 | cardiomyocyte BNP MEK5(—) 0.48

712 | cardiomyocyte CT1 BNP MEK5(-) 0.52

713 | cardiomyocyte ET1 BNP MEK5(-) 1

714 | cardiomyocyte BNP SOCS(+) 0.43 | 48 hour
715 | cardiomyocyte CT1 BNP SOCS(+) 0.57 | 48 hour
716 | cardiomyocyte ET1 BNP SOCS(+) 1 48 hour
717 | cardiomyocyte BNP STAT(+) 0.48 | 48 hour
718 | cardiomyocyte CT1 BNP STAT(+) 0.81 | 48 hour
719 | cardiomyocyte ET1 BNP STAT(+) 1 48 hour
720 | cardiomyocyte CellArea 0.3 48 hour
721 | cardiomyocyte CT1 CellArea 0.94 | 48 hour
722 | cardiomyocyte ET1 CellArea 1 48 hour
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723 | cardiomyocyte CellArea MEK12(-) 0.34

724 | cardiomyocyte CT1 CellArea MEK12(-) 1

725 | cardiomyocyte ET1 CellArea MEK12(-) 0.62

726 | cardiomyocyte CellArea MEK5(-) 0.31

727 | cardiomyocyte CT1 CellArea MEK5(—) 0.44

728 | cardiomyocyte ET1 CellArea MEK5(—) 1

729 | cardiomyocyte CellArea SOCS(+) 0.32 | 48 hour
730 | cardiomyocyte CT1 CellArea SOCS(+) 0.42 | 48 hour
731 | cardiomyocyte ET1 CellArea SOCS(+) 1 48 hour
732 | cardiomyocyte CellArea STAT(+) 0.31 | 48 hour
733 | cardiomyocyte CT1 CellArea STAT(+) 0.94 | 48 hour
734 | cardiomyocyte ET1 CellArea STAT(+) 1 48 hour
735 | cardiomyocyte ERK12 0.1

736 | cardiomyocyte CT1 ERK12 1

737 | cardiomyocyte CT1 ERK12 SOCS(+) 0.2

738 | cardiomyocyte CT1 ERK12 STAT(+) 1

739 | cardiomyocyte ERK5 0.13

740 | cardiomyocyte CT1 ERK5 1

741 | cardiomyocyte CT1 ERK5 SOCS(+) 0.25

742 | cardiomyocyte CT1 ERK5 STAT(+) 1

743 | cardiomyocyte elF2B 0.71

744 | cardiomyocyte 1SO elF2B 0.36

745 | cardiomyocyte elF2B GSK3B(+) 1

746 | cardiomyocyte elF2B GSK3B(-) 0.29

747 | cardiomyocyte 1SO elF2B BAR(-) 0.57

748 | cardiomyocyte 1SO elF2B aAR(—) 0.14

749 | cardiomyocyte CellArea 0.5 48 hour
750 | cardiomyocyte 1SO CellArea 1 48 hour
751 | cardiomyocyte CellArea GSK3B(+) 0.4 48 hour
752 | cardiomyocyte ISO CellArea GSK3B(+) 0.5 48 hour
753 | cardiomyocyte 1SO CellArea BAR(-) 0.5 48 hour
754 | cardiomyocyte 1SO CellArea aAR(—) 0.9 48 hour
755 | cardiomyocyte CellArea GSK3B(-) 0.75 | 48 hour
756 | cardiomyocyte CellArea 0.43 | 48 hour
757 | cardiomyocyte CellArea elF2B(+) 0.52 | 48 hour
758 | cardiomyocyte 1SO CellArea elF2B(+) 1 48 hour
759 | cardiomyocyte CellArea elF2B(—) 0.26 | 48 hour
760 | cardiomyocyte ISO CellArea elF2B(—) 0.48 | 48 hour
761 | cardiomyocyte NFAT MEKK1(+) 0 5 minute
762 | cardiomyocyte LIF NFAT MEKK1(+) 0.01 | 15 minute
763 | cardiomyocyte LIF NFAT MEKK1(+) 0.03 5 minute
764 | cardiomyocyte NFAT MEKK1(+),CaN(—-) 0.01 5 minute
765 | cardiomyocyte NFAT Calcium(+) 1 5 minute
766 | cardiomyocyte CaMK 0.59 | 15 minute
767 | cardiomyocyte LIF CaMK 1 15 minute
768 | cardiomyocyte LIF CaMK Calcium(—) 0.59 | 15 minute
769 | cardiomyocyte CaN 0.56 | 15 minute
770 | cardiomyocyte LIF CaN 1 15 minute
771 | cardiomyocyte LIF CaN Calcium(—) 0.56 | 15 minute
772 | cardiomyocyte CellArea 0.67 | 24 hour
773 | cardiomyocyte CellArea CaN(—) 0.67 | 24 hour
774 | cardiomyocyte 1SO CellArea 1 24 hour
775 | cardiomyocyte I1SO CellArea CaN(—) 0.87 | 24 hour
776 | NRVM CellArea 0.6 24 hour
777 | NRVM 1SO CellArea 0.8 24 hour
778 | NRVM ET1 CellArea RGS2(+) 1 24 hour
779 | NRVM CellArea RGS2(+) 0.57 | 24 hour
780 | NRVM ISO CellArea RGS2(+) 0.43 | 24 hour
781 | NRVM ET1 CellArea RGS2(+) 0.43 | 24 hour
782 | Endothelium NOS 0.4 6 week
783 | Endothelium IGF1 NOS 1 6 week
784 | Endothelium IGF1 NOS RGS(+) 0.88 | 6 week
785 | NRCM CellArea 0.43 | 24 hour
786 | NRCM IGF1 CellArea 0.42 | 24 hour
787 | NRCM Angll CellArea 1 24 hour
788 | C2C12 myoblast Angll ANP 1 24 hour
789 | C2C12 myoblast Angll ANP STAT(-) 0.48 | 24 hour
790 | C2C12 myoblast Angll ANP 1 12 hour
791 | C2C12 myoblast AnglI ANP PKC(-) 0.2 12 hour
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X 17. A ASAE AEAGHEN A FtRdS FASHE 379 SEtuEEe] VX e FHEEEY 54
AEAEAE A A
Coherent & [ pml, pm9* pm11? pml12*>, | pm9°, pm16*"*, pm17°>,
and A | pm23¢, pm28™¢, pm30 pm29°?
non—uniform | ¥4
ko] | pm7*™¢, pm10*™¢, pm27¢, pml, pm7*®¢ pm8, pm10*"<,
A | pm29?, pm31°2 pm13?%, pml14? pm15*°, pm27?,
A pm28°¢, pm30, pm31?
Incoherent or pm2, pm3, pm4, pmb, pmb6, pm2, pm3, pm4, pmb, pm6,
near—uniform pm8, pml3, pm14, pm15, pmll, pml2, pml8, pml9,
pml6, pml7, pml8, pml9, pm20, pm21°, pm22, pm23,
pm20, pm21°, pm22, pm24, pm24, pm25,pm26, pm32,
pm25, pm26, pm32, pm34, pm33, pm34, pm35¢, pm36,
pm35, pm36, pm37 pm37
“Coherent”= 4714 delo] ¥3} njEwbg2] 2d 7+ A3y Ao FHEYE A gdeugHE <
" sh= W) “incoherent”’ ¥3 vlEWA A 2d 7F AAEA ke A FHEXLE A I
HE 9n3h
“Non-uniform”& AF-Hdold] FHENXTL d5EEL Fogt zto]E Hole FeuH(AF-doldd o o
S 712 E)E, “near-uniform”S A FHo|d FHEIEI} ASEIL AL ey (AR Aolsy x4
gl MAHA FE)E 9n g
“Fol FTAAE 5 FEvEe AFHdold FRHEXE BASAS W & #S T NS =
2 ASE, ‘2 AFBAE 92 #E AE MRV 22 AE 9re
AW B 7} non-inverse association 542 7FA & vhelulEH
bZW R I 7} inducing relationship association 4<% 714 & 3bebr]
‘W E¥E 7} suppressing relationship association 544 7IA &= Ik g
X 18. UlotE HAFEH AlEolA B4l 7itet ATAE A= H HA AREA X5 At
T AEAE [ A= BRI
ISO, NE =7} =7} AC, cAMP, PKA, ICER, NFAT
CT1, FGF, IL6,
stretch, TGF—B, | 93¢ S =7} Akt, PI3K, NFAT
LIF TNF—a,
Angll, EGF,
] DAG, Gaq, GBvy, IP3, PKC, PLCB, Akt, PI3K,
ET1, IGF1, I Sy =7t
NFAT
NRG1, PE
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E 19. AAE QASAGYEN IS o] F e 2897 H=

Link .
. Source Interaction Target Reference (PMID)
index
1 TNFa + TNFR 1313418
2 TNFR + TRAF 10795740
3 TGFR + TRAF 19339207, 18922473
4 TRAF + FADD 22458338
5 TRAF + ETK 23628802
6 TRAF + ASK1 15864310
7 CNA + ASK1 16648474
8 Akt - ASK1 11154276
9 RAC1 + MLK3 11713255
10 TRAF + MLK3 19918265
11 TAK1 + MKK3/6 8663074
12 MLK3 + MKK3/6 12024021
13 ASK1 + MKK3/6 15598880
14 MEKK1 + MKK4 9405400
15 MEKKZ2/3 + MKK4 14734742
16 ASK1 + MKK4 15598880
17 MLK3 + MKK4 17064355
18 Akt - MKK4 11707464
19 MEKKZ2/3 + MKK7 10347227
20 MLK3 + MKK7 10849438
21 ASK1 + MKK7 15598880
22 MEKK1 + MKK7 15866172
23 MKK7 + JNK 11062067
24 MKK4 + JNK 11062067, 8622669
25 MKK4 + p38 7839144
26 MKK3/6 + p38 8622669
27 p38 + MAPKAPK 10988297, 9687510
28 JNK + ATF2 8654373
29 PKC + ATF2 22304920
30 p38 + ATF2 9688607, 8622669
31 JNK + ELK1 8654373
32 ERK1/2 + ELK1 17082637
33 p38 + ELK1 9584192, 8622669
34 PKC + TAK1 16125722
35 TRAF + TAK1 22860133
36 TAK1 + NIK 10094049
37 NIK + IKK 9520446
38 Akt + IKK 10485710
39 IKK - kB 9891086
40 kB - NFkB 1493333
41 CREB + COX-2 18030357
42 NFkB + COX-2 18286508
43 NE + B1AR 9751683
44 B-arrestin - B1AR 2163110
45 NE + B2AR 9751683
46 B-arrestin - B2AR 2163110
47 B1AR + Gsa 12106601
48 EP4 + Gsa 16204467
49 B2AR + Gsa 12106601, 9363896
50 Gsa + AC 9417641, 9363896
51 Gia - AC 8327893
52 AC + cAMP 9417641, 20530128
53 PDE3/4 - cAMP 20530128
54 cAMP + PKA 9363896, 20530128
55 MAPKAPK + CREB 12171911
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56 MSK1 + CREB 15522277

57 PKA + CREB 18205034

58 Akt + CREB 10753867, 9829964
59 GSK3B - CREB 11579131

60 CREB + Bcl2 8816467

61 NFkB + Bcl2 12032828

62 GATA + Bcel2 16469847

63 ICER - Bcel2 25517116

64 BAD - Bel2 10931827

65 JNK + BAD 12189144

66 CNA + BAD 10195903

67 p38 + BAD 15972258

68 p90RSK - BAD 10574959

69 p70S6K - BAD 11493700

70 PKA - BAD 10230394

71 Raf - BAD 19667065, 10597268
72 Akt - BAD 9346240

73 cAMP + Epac 15550931

74 B2AR + Gia 9363896

75 PKA + Gia 9363896

76 NE + aAR 8945889

77 PE + aAR 18390926

78 B-arrestin - aAR 8553074

79 aAR + Gag/11 10189964

80 ETIR + Gaq/11 10189964

81 ATIR + Gaq/11 10189964

82 RGS - Gag/11 16843638

83 Gag/11 + GBy 16339447

84 Gia + GBy 9363896, 10819326
85 Gaq/11 + PLCB 19564249, 21873996
86 PLCy + DAG 1848725

87 PLCB + DAG 11753430

88 Epac + DAG 22056318

89 Ca + PKC 9814702, 10788473
90 DAG + PKC 9814702, 10788473
91 PKC + PKD 15367659

92 PLCy + P3 1848725

93 PLCB + IP3 21873996

94 Epac + IP3 22056318

95 IP3 + IP3R 2174351

96 TGFR + Ca 19339207 ,9295299
97 IP3R + Ca 2174351, 2174351
98 PKA + Ca 9247274, 15539636
99 Ca + CAM 12485993

100 CAM + CAMKII 18957419

101 PKC - HDACII 15367659

102 PKD - HDACII 15367659

103 CAMKII - HDACII 10737771, 22042619
104 p38 + MEF2 10531040, 10330143, 10737771
105 ERK5 + MEF2 10849446, 9384584
106 HDACII - MEF2 10737771, 22042619, 12202037
107 CAM + CNA 11435346

108 Atroginl - CNA 16952979

109 ERK1/2 + PLA2 11279537

110 Ca + PLA2 23076158

111 JNK + Bax 16709574

112 p38 + Bax 16709574

113 Bcl2 - Bax 11279112

114 Bax + Cyto-C 9763433

115 Ca + Cyto-C 18064042
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

Bax
Casp9
Smac
FADD
Cyto-C
Xiap
PLA2
Casp9
Casp8
Xiap
PGE2
B-arrestin
ET1
B-arrestin
Angll
B-arrestin
ATIR
B2AR
EP4
aAR
B1AR
ETIR
IGF1
IGF1R
JAK
p70S6K
SHP2
GBy
ETK
GAB1
Ras
FAK
IRS1
SHP2
PI3K
PDK1
Akt
mTOR
mTOR
4EBP1
Akt
FOXO
Akt
NOS
PI3K
DOCK
Akt
RAC1
MEKKZ2/3
SHP2
MEK5
PKA
CREB
ERK1/2
ERK5
PKA
ICER
PKC
PKA
Akt

+ o+

+ o+ o+

o+ o+ o+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

+ o+ o+ o+

+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+

Smac
Xiap
Xiap
Casp8
Casp9
Casp9
Casp3
Casp3
Casp3
Casp3
EP4
EP4
ET1R
ETIR
ATIR
ATIR
B-arrestin
B-arrestin
B-arrestin
B-arrestin
B-arrestin
B-arrestin
IGF1R
IRS1
IRS1
IRS1
IRS1
PI3K
PISK
PISK
PI3K
PI3K
PISK
PISK
PDK1
Akt
mTOR
p70S6K
4EBP1
elF4E
FOXO
Atroginl
NOS
sGC
RAC1
RAC1
RAC1
MEKK2/3
MEKS5
MEK5
ERK5
ICER
ICER
ICER
ICER
PDE3/4
PDE3/4
GSK3B
GSK3B
GSK38
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12670894
19077196
19077196
22675671
10940292
11242052
16564042
19077196
19528949
19077196
16204467
8553074
9075635
8553074
9468195
8553074
12949261
16280323
16432186
16605244
20421423
22480514
1320025
11557037
17620314
18952604
15272025
12507995
14532277
16687399
18059341
18854312
20018868
12024020
12167717
18718528
11715023
12604610, 11715023
10364159
26824022
15781459
16952979
10376603
10376603, 2567995
20518848
21613211
10617634
25012295, 21471448
11073940
22020294
11387209
16186489
25517116
25517116
17272811
24248367, 16642035
24007532
1324914
16934435
11715022, 11382772



176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235

GSK3p
JNK
ERK1/2
GSK38
EGF
Src
NRG1
CT1
LIF
HGF
VEGF
JAK
gp130/LIFR
ERBB
FGFR
EGFR
VEGFR
Met
ERK1/2
IRS1
GBy
FAK
FRS2
GAB1
ERK1/2
PKC
G/S
RasGAP
Ras
PKC
PKA
Akt
MEKK1
Raf
MEKKZ2/3
MEK1/2
ERK1/2
p38
ERK1/2
Ras
ERK1/2
CNA
GSK3B
PKA
p38
JNK
GAB1
EGFR
GAB1
SHP2
ERK1/2
p38
GSK3p
GAB1
Src
PISK
TGFB
NFkB
TGFR
IL

+ +

+ o+ + F o+ o+ o+ o+ o+ o+ o+ 4

+ o+ + o+ R e

+ + + + + + o+ o+

elF2B
cJun
cJun
cJun
EGFR
EGFR
ERBB
gpl130/LIFR
gpl130/LIFR
Met
VEGFR
GAB1
GAB1
GAB1
GAB1
GAB1
GABI1
GAB1
GAB1
G/S
G/S
G/S
G/S
G/S
G/S
Ras
Ras
Ras
Raf
Raf
Raf
Raf
MEK1/2
MEK1/2
MEK1/2
ERK1/2
MSK1
MSK1
p90RSK
MEKK]1
NFAT
NFAT
NFAT
NFAT
NFAT
NFAT
SHP2
RasGAP
RasGAP
RasGAP
GATA
GATA
GATA
PLCy
PLCy
PLCy
TGFR
SMAD
SMAD
ILR
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11756553
8654373
12881422
24027432
8526802, 14732694
10075741
16554459
8621626
8921810
23994610
20019242
9632795
12855672
14668796
15199124
15550174
15665327
21293003
16687399
7862167
8576109
10373445
15199124
16687399
8626428
9525855
9363896, 8479536
16687399
8332195, 9525855
8798560, 7935389, 16172266
7935389
10576742
7624324
11948406
27339033, 9006902
8557975, 8622669
9687510
9687510
17664275
7744823
15657416
15657416, 12202037, 12177418
9072970
19460777
10652349, 12750397
10652349, 14517246
16687399
14560030
16687399
16687399
11585926
11641276
18830417, 11382772
10734310
12845332
20011604
19339207
22641218
23275155
7539136



236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289

ILR
gpl130/LIFR
SOCS
ERK1/2
JAK
STAT
FGF
FGFR
ECM
Ras
Integrins
SHP2
RhoA
ELK1
SRF
Integrins
SHP2
GBy
FAK
CNA
B-arrestin
SHP2
Src
Cas
Crk
sGC
PDES
cGMP
PKG1
PKG1
STAT
cJun
GATA
CREB
cFos
ATF2
NFAT
MEF2
NFAT
GATA
MEF2
cJun
ELK1
cFos
MEF2
cFos
cJun
GATA
STAT
cFos
cJun
ATF2
MEF2
NFAT

+

L+ o+ o+ o+ o+ o+ o+ o+

+ o+ o+ 4

S T e

+ o+ + F o+ o+ o+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+ o+

JAK
JAK
JAK
STAT
STAT
SOCS
FGFR
FRS2
Integrins
RhoA
RhoA
RhoA
SRF
cFos
cFos
FAK
FAK
Src
Src
Src
Src
Src
Cas
Crk
DOCK
cGMP
cGMP
PKG1
PDE5
RGS
ANP
ANP
ANP
ANP
ANP
ANP
ANP
ANP
BNP
BNP
BNP
BNP
BNP
BNP
aMHC
aMHC
aMHC
BMHC
BMHC
BMHC
BMHC
BMHC
BMHC
BMHC

9794795
7537214, 8921810
11326271
8537333
9815665, 10347087
11714737
9223382
15199124
10988244
12429740
24040310
20226789
20226789, 11259397
10900171
24788515
17583725
18757826
8702633
9148935
11435346
11566877
23178938
11604500
22251701
8657152
11172039
20847310, 10385692
12177418
20847310, 11723116
18443239
10618415
11799083
14627981
15522277
15795322
16125722
19560554
10531040, 12202037
9568714
9568714
10790371
11799083
12446726
15795322
8366095
15795322
15795322
10212268
10618415
15795322
15795322
16125722
17111365
17111365
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Output Phenotype Reference
Casp3 Apoptosis 26566650
aMHC Hypertrophy 17111039
BMHC Hypertrophy 2156896
NFAT Hypertrophy 12663489
ATF2 Hypertrophy 20029425
COX-2 Hypertrophy 24291639
CREB Hypertrophy 25869400
MEF2 Hypertrophy 19074824
elF4E Hypertrophy 18752467
cJun Hypertrophy 16690042
ANP Hypertrophy 12805233
BNP Hypertrophy 12805233
GATA Hypertrophy 18752467
elF2B Hypertrophy 15276475
cFos Hypertrophy 16690042
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Node

. Logic table
index

Remarks

TNFa induces TNFR

activation.

TRAF

—_0 = O
— e = O

TNFR recruits and
activates TRAF.

TGFB promotes TRAF
activation through TGFR.

TRAF activates FADD and

mediates signals.

TRAF activates ETK.

o1
_——— 0 O O O
—— O O == OO
—_ O = O = O = O

Akt phosphorylates and
negatively regulates ASK1
activity.

TRAF activates ASKI.
CNA directly
dephosphorylates and
activates ASKI.

—_— O = O

TRAF is essential for
MLK3 activation.
RAC1 activates MLKS3.

MKK3/6

3
—_—— = - OO O O
—_—— O O == OO

—_ 0 = O = O = O
el

ASK1 directly
phosphorylates and
activates MKK3/6.
MLK3 stimulates the
activity of MKK3/6.
TAK1 strongly activates
MKK3/6.

R ASKI MLKG MEKKI  MERK23 | vikki

(=N elNeNel=NellelNol ol =]
—_——_ 0 O O O O O o O
SO = = == OO OO o0
—_ O —m O = O = O = O

SO~ m) OO == OO0

o

—_—— = OO O O OO

Akt negatively regulates
MKK4.

ASK1 directly
phosphorylates and
activates MKKA4.

MLK3 activates MKK4.
MEKK1 activates MKK4.
MEKKZ2/3 induces MKK4
phosphorylation and

activation.
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_ASKI  MIKS MEKKI MEKK2S | vikk:
0 0 0 0 0
0 0 0 1 0
0 0 ! 0 0 ASK1 directly
8 (1) (1) (1) i phosphorylates and
0 1 0 1 1 activates MKKY7.
0 1 1 0 1 MLKS3 activates MKKY7.
9 0 1 1 1 1 MEKK1 activates MKKY7.
1 0 0 0 1 MEKK2/3 induces
1 0 0 1 1 MKK7 phosphorylation
i g i (1) i and activation.
1 1 0 0 1
1 1 0 1 1
1 1 1 0 1
1 1 1 1 1
Cokke vk |
10 g (1) (1) MKK4 or MKK7 activates
1 0 1 JNK.
1 1 1
_ 38 MKK4 phosphorylates and
0 0 0 activates p38.
11 0 1 1 Activated MKK3/6 causes
1 0 1 an increase in p38
1 1 1 activity.
12 MAPI()(APK MAPKAPK is activated by
1 1 p38.
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m JNK phosphorylates ATEF2
0 0 0 0 and increases ATF2Z
0 0 1 1 transcriptional activity.
13 g i (1) i PKC promotes the
1 0 0 1 function of ATFZ in the
1 0 1 1 nucleus.
1 1 0 1 p38 phosphorylates and
1 1 1 1 activates ATF2.
mELO—KI JNK phosphorylates ELK1
0 0 1 1 and increases ELK1
0 1 0 1 transcriptional activity.
14 0 1 1 1 ERK1/2 plays key roles
1 0 0 1 in ELK1 activation.
1 0 1 1 p38 phosphorylates and
} } (1) i activates ELK1.
TAKI TRAF is required for
15 g (1) (1) TAK1 activation.
1 0 1 Inhibition of PKC blocks
1 1 1 TAK1 activity.
H NIK
16 0 0 TAK1 activates NIK.
1 1
IKK NIK activates IKK by
0 0 0 phosphorylation.
17 0 1 1 Akt mediates IKK
1 0 1 phosphorylation and
1 ! 1 activation.
18 * Ile IKK phosphorylates and
) 0 inhibits IkB.
" * NFlkB IkB inhibits the nuclear
| 0 localization of NFkB.
ENCREBTNRBI]  cox2 CREB mediates the
90 g (1) 8 activation of COX-2.
1 0 0 NFkB stimulates the
1 1 1 activation of COX-2.
_ BIAR B-arrestin effects
0 0 0 desensitization of B1AR.
21 0 1 1 NE stimulates apoptosis
1 0 0 by the activation of BIAR
1 1 0 in myocytes.
_ B2AR B-arrestin effects
99 0 0 0 desensitization of B2AR.
0 1 1 NE activates B2AR in
1 0 0

myocytes.
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Gsa
0 0 0 0
0 0 1 1 B1AR or B2AR activates
0 1 0 1 Gsa.
23 0 ! ! ! EP4 stimulates the
1 0 0 1
1 0 1 1 activation of Gsa.
1 1 0 1
1 1 1 1
ENGEN G | A
0 0 0 Giainhibits AC.
24 0 1 1 Gsastimulates the active
1 0 0 form of AC.
1 1 0
_ CAMP PDE3/4 inhibits cAMP
0 0 0 accumulation.
25 0 1 1 AC converts adenosine
1 0 0 triphosphate (ATP) to
1 1 0 cAMP.
PKRA PKA is activated by
26 0 \ 0
| 1 cAMP.
GSK3 inhibits CREB
DNA binding activity.
Activated PKA induces
CREB phosphorylation and
activation.
Akt enhances CREB
97 activity.
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Activated MAPKAPK
phosphorylates and
activates CREB.

MSK1 activates CREB in
adult rat cardiac

myocytes.
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Inhibition of ICER
increases the Bcl2
expression.

BAD promotes cell death
by inhibiting Bcl2
functions.

GATA upregulates the
Bcl2 gene expression in
the heart.

CREB induces the Bcl2
expression.

NFkB activates the Bcl2

expression.

29

S o]+ Akt phosphorylates and
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0
0
0
0
1
1
1
1
0
0
0
0
1
1

0
1
0
1
0
1
0
1
0
1
0
1
0
1
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0
1
1
1
1
1
1
1
0
0
0
1
1
1

inactivates BAD.

PKA phosphorylates and
inactivates BAD.
p70S6K inactivates the
pro—apoptotic molecule
BAD.

p90RSK blocks
BAD-mediated cell death.
Raf stimulates BAD
phosphorylation and
inactivation.

CNA dephosphorylates
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and activates BAD.
p38 activates BAD.
JNK activates BAD.

1

0
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cAMP induces Epac

activation.

Gia

w

—
—_— = O O
—_— O = O

oS O
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B2AR flows signals by
activating Gia.
PKA enhances Gia

incorporation of GTP.

32

— e e - O O OO
—_—— O O == O O
—_— O = O = O = O

o)
>
=

SO OO = = = O

B-arrestinbinds to aARand
contributes to the
desensitization.

NE binds to and activates
aAR.

PE induces aAR

activation.

33
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Gag/11

S — O = O = O = O

[ G S VN W TN Y

RGS inhibits the
spontaneous activity of
Gaqg/11.

aAR activates Gag/11.
ET1 activates Gag/11
through ETIR in
cardiomyocytes.

Angll activates Gag/11
through ATI1R in
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cardiomyocytes.

GRBy
0 0 0 Gia activates GRy.
34 0 1 1 Gag/11 activates GPy.
1 0 1
1 1 1
35 0 PL(?B Gag/11 mediates the
| 1 activation of PLCS.
DAG
0 0 0 0
0 0 1 0 Activated Epac produces
0 1 0 0 DAG
36 0 1 1 1 '
) 0 0 1 PLCyproduces DAG.
1 0 1 1 PLCBproduces DAG.
1 1 0 1
1 1 1 1
PKC
37 g (1) 8 PKC is activated by Ca
1 0 0 and DAG signals.
1 1 1
. > P%D PKC affects PKD
activation.
1 1
IP3
0 0 0 0
0 0 1 0 Activated Epac produces
0 1 0 0 P3
39 0 ! ! ! PL(‘Z d IP3
1 0 0 1 yproduces .
1 0 1 1 PLCBproduces IP3.
1 1 0 1
1 1 1 1
10 . IPSR IP3 induces IP3R
activation.
1 1
PKA increases cardiac Ca
channel currents.
41

I[P3 binds to IP3R and

releases Ca from the
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0 1 1 1
1 0 0 1 endoplasmic reticulum.
1 0 1 1 TGFB binds to TGFR and
1 1 0 1 stimulates Ca influx.
1 1 1 1
CAM
42 *\ 0 Ca loading activates CAM.
1 1
H camil
43 0 0 CAM activates CAMKII.
1 1
PKC drives nuclear
ORI foACl cxport of HDACI in
0 0 0 1 cardiomyocytes.
0 0 1 0 PKD directly
0 1 0 0 phosphorylates HDACII
44 0 1 1 0 . .
1 0 0 0 and stimulates its nuclear
1 0 1 0 export.
1 1 0 0 CAMKII dissociates
1 1 1 0 HDACII from the
DNA-binding domain.
[ e
0 0 0 0 Inhibited HDACII
8 (1) (1) i stimulates MEF2 activity.
A5 0 1 1 i ;I;P;BZ positively regulates
1 0 0 0 ’
1 0 1 0 p38 activates MEFZ2 in
1 1 0 0 cardiomyocytes.
1 1 1 0
_ CNA Atroginl promotes CNA
0 0 0 proteolysis.
46 0 ! ! CAM increases the
1 0 0
1 1 0 activity of CNA.
T S
A7 g (1) (1) PLAZ2 is activated by Ca.
1 0 ) ERK1/2 activates PLA2.
1 1 1
Bax
0 0 0 0 Bcl2 prevents Bax
0 0 1 1 oligomerization.
48 8 } (1) } p38 or JNK mediated
1 0 0 0 phosphorylation of Bax
1 0 1 0 leads to its activation.
1 1 0 0
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Bax induces Cyto-C

1 1 1
ﬁ Cyto-C release from
0 0 0 mitochondria.
49 0 1 0 .
1 0 0 Ca induces Cyto-C
1 1 1 release from mitochondria
in the adult mouse heart.
ﬂ Smac Absence of Bax blocks
50 0 0 ..
) 1 Smac activity.
ﬁ Xiap Casp9 binds to and
0 0 ! inhibits Xiap.
51 0 1 0 .
1 0 0 Smac negatively regulates
1 1 0 Xiap.
q Casps
52 0 0 FADD activates Casp8.
1 1
oo RS
0 0 0 Xiap inhibits active Casp9.
53 0 1 1 Cyto-C promotes Casp9
1 0 0 activation.
1 1 1
MG riA2 Capd  Cosps | Copd
0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
(0) (1) (1) (1) i Xiap inhibits Casp3.
0 1 0 1 1 PLAZ2 induces apoptosis
0 1 1 0 1 by activating Casp3.
54 0 1 1 1 1 Casp9 catalyzes the
1 0 0 0 0 activation of Casp3.
1 0 0 1 1 Casp8 activates Casp3 to
1 0 1 0 0 induce apoptosis.
1 0 1 1 1
1 1 0 0 0
1 1 0 1 1
1 1 1 0 0
1 1 1 1 1
_ EP4 B-arrestinbinds to EP4
0 0 0 and contributes to the
55 0 1 1 desensitization.
1 0 0 PGE2 induces EP4
1 1 0 activation.
_ ETIR B-arrestinbinds to ET1IR
56 0 0 0 and contributes to the
0 1 1 desensitization.

— 165 —



~

—

Te

< 5 .
~ 0
— L 8 0~
& w o . 5 E
&3 T O < <

s 2 9 2
n .lu.uer.nlu.
s

[ I B e =
g 8|2 22 E 38
o S|l oo o wn o~ S
=R
O Q

M | & © <€ ©

=
00T0100

<
O - O — OO -
— — O OO - -

o7

(3-arrestin

aAR recruits and activates

B-arrestin.

B1AR activates
B-arrestin.

B2AR activates

B-arrestin.

EP4 induces PB-arrestin

activation.

ETI1R recruits and

activates P-arrestin.

Stimulation of ATI1R leads

to the activation of

B-arrestin.

58
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1 0 1 1 0 1 1
1 0 1 1 1 0 1
1 0 1 1 1 1 1
1 1 0 0 0 0 1
1 1 0 0 0 1 1
1 1 0 0 1 0 1
1 1 0 0 1 1 1
1 1 0 1 0 0 1
1 1 0 1 0 1 1
1 1 0 1 1 0 1
1 1 0 1 1 1 1
1 1 1 0 0 0 1
1 1 1 0 0 1 1
1 1 1 0 1 0 1
1 1 1 0 1 1 1
1 1 1 1 0 0 1
1 1 1 1 0 1 1
1 1 1 1 1 0 1
1 1 1 1 1 1 1
IGFIR IGF1 stimulates and
59 0 0 .
1 1 activates IGF1R.
ESOSGRINSHPAN GriR Ak | s
0 0 0 0 0
0 0 0 1 1
0 0 1 0 1
0 0 1 1 1 p70S6K inhibits IRS1 and
0 1 0 0 0 promotes insulin
0 1 0 1 0 resistance.
0 ! ! 0 O Activated SHP2 blocks
60 0 1 1 1 0
1 0 0 0 0 IRS1.
1 0 0 1 0 IGF1R induces IRS1
1 0 1 0 0 activation.
1 0 1 1 0 IRS1 is activated by JAK.
1 1 0 0 0
1 1 0 1 0
1 1 1 0 0
1 1 1 1 0
ISR NGRS RS TRET) rok . [nhibition of SHP2
activates PI3K. Direct
stimulation of GBy
activates PI3K.
Phosphorylated IRS1
61 activates PI3K.
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GAB1 enhances PISK
activation.

Ras activates PI3K.
Stimulation of FAK leads
to the activation of PI3K
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in cardiomyocytes.

ETK directly mediates the

activation of PI3K.
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1 1 1 1 0 0 0 1
1 1 1 1 0 0 1 1
1 1 1 1 0 1 0 1
1 1 1 1 0 1 1 1
1 1 1 1 1 0 0 1
1 1 1 1 1 0 1 1
1 1 1 1 1 1 0 1
1 1 1 1 1 1 1 1
PDK1 PISK promotes the
62 0 0 .
1 1 activation of PDKI.
Akt PDK1 is required for Akt
63 0 0 .
1 1 activation.
mTOR Akt activates mTOR and
64 0 0 regulates muscle
1 1 hypertrophy.
p70S6K mTOR binds to and
65 0 0 .
1 1 activates p70S6K.
66 0 4EE13P1 mTOR phosphorylates and
1 0 inhibits 4EBP1 directly.
eIF4E 4EBP1 inhibits elF4E by
67 0 1 repressing
1 0 phosphorylation.
68 0 FOIXO FOXO is inactivated by
1 0 AKkt.
Atroginl FOXO elevates the level
69 0 0 of Atroginl in
1 1 cardiomyocytes.
NOS
70 0 0 NOS is activated by Akt.
1 1
sGC NOS stimulates and
71 0 0 .
1 1 activates sGC.
72 Akt inhibits and
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phosphorylates RACI.
PI3K mediates RAC1
activation in
cardiomyocytes.
RAC1 activation is
mediated by DOCK.

73

J

MEKK?2/3

0
1

RAC1 stimulates and
activates MEKK?2/3.
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MEKS5

MEKKZ2/3 activates MEKb5.
SHP2 activates MEK5 in

cardiomyocytes.
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MEKS5 activates ERKS5.

ICER
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ERK5 reduces cardiac
apoptosis through the
inhibition of ICER.
ERK1/2 negatively
regulates ICER in
cardiomyocytes.

CREB activates ICER and
promotes the cell death.
PKA stabilizes and
upregulates ICER.
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PDE3/4

0

1
0
0

In cardiomyocytes, ICER
represses PDE3/4.
Stimulation of PKA leads
to the activation of
PDE3/4.
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Akt promotes hypertrophy
by inhibiting GSK3p.

PKA phosphorylates and
inhibits GSK38.

PKC negatively regulates
GSK3B.
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0 0
1 0
79 H eIFl2B GSK3B phosphorylates
| 0 and inhibits elF2B.
0 0 0 0 GSK3B promotes clJun
0 0 1 1 degradation.
0 1 0 1 ERK1/2 phosphorylates
80 0 1 1 1 and activates cJun.
1 0 0 0 JNK phosphorylates and
i (1) (1) 8 activates clJun.
1 1 1 0
EGF induces EGFR
EGFR dimerization and its
a1 g (1) (1) activation.
1 0 1 Src phosphorylates EGFR
1 1 1 and promotes the
receptor function.
0 *\ EROBB NRG1 induces ERBB
1 1 activation.
CT1 flows signals by
gp130/LIFR activating gp130/LIFR in
83 g (1) (1) cardiomyocytes.
| 0 ) gpl30/LIFR is activated in
1 1 1 the heart after LIF
treatment.
- *\ l\/get HGF induces Met
1 1 activation.
a5 H VESFR VEGFR is activated by
1 1 VEGF in cardiomyocytes.
FGFR phosphorylates and
activates GABI.
EGFR activates GABI.
96 ERBB mediates the
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activation of GABI.
gpl130/LIFR
phosphorylates and
activates GAB1 which

induces cardiac
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Met enhances GABI

hypertrophy.
activation.

1
1
1
1

VEGFR mediates the

activation of GABI.

JAK phosphorylates and

activates GABI.

0

0
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Akt inhibits the activation
of Raf.
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Ras affects Raf activation.
PKC activates Raf.

MEK1/2

0 0 0 0 Raf phosphorylates and
0 0 1 0 activates MEK1/2.
90 8 i (1) (1) MEKK1 phosphorylates
) 0 0 1 and activates MEK1/2.
1 0 1 1 MEKKZ2/3 activates
1 1 0 1 MEK1/2.
1 1 1 1
o1 5 ERI;]/2 MEK1/2 phosphorylates
| 1 and activates ERK1/2.
MSK1
92 (0) (1) (0) MSK1 is activated by
) 0 0 ERK1/2 and p38.
1 1 1
03 5 p90(1){SK ERK1/2 mediates the
| 1 activation of p90RSK.
o4 0 ME(Ile Ras directly activates
1 1 MEKKT1.
_NFO¢ GSK3B enchances the
1 nuclear export of NFAT.
PKA inhibits NFAT.
p38 blocks the nuclear
95 translocation of NFAT.

S O O O O O O o o o0

S O O O O O O o o oo

—_—_—= 0 O O O O O OO

S OO = = = = O O OO0

—_— 0 O = = O O = = OO

S —, O = O = O = O = O

O e N S G

JNK blocks the nuclear
translocation of NFAT.
CNA activates the
hypertrophy signaling of
NFAT in cardiac
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myocytes.

ERK1/2 increases the

DNA binding activity of

NFAT.

1

GAB1 induces the

96
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SHP2
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activation of SHPZ2.

RasGAP
0 0 0 0
0 0 1 1 SHP?2 negatively regulates
0 1 0 1 RasGAP signalings.
97 0 1 1 1 RasGAP is directly
1 0 0 0 activated by EGFR.
1 0 1 0 GAB1 activates RasGAP.
1 1 0 0
1 1 1 0
GATA GSK3B negatively
0 0 0 0 regulates GATA in
0 0 1 1 cardiac myocytes.
0 1 0 1 ERK1/2 activates GATA
98 0 1 1 1 . )
| 0 0 0 in cardiomyocytes.
1 0 1 0 p38 phosphorylates and
1 1 0 0 activates GATA.
1 1 1 0
BRI GABISE] ricy
0 0 0 0 o _
0 0 1 1 PI3K activity is required
0 1 0 1 for PLCy activation.
99 0 1 1 1 GAB1 induces the
1 0 0 1 activation of PLCy.
1 0 1 1 PLCy is activated by Srec.
1 1 0 1
1 1 1 1
TGFR TGFBinduces TGFR
100 0 0 .
1 1 activation.
SMAD Decreased TGFR affects
0 0 0 SMAD negatively.
101 0 1 1 )
1 0 1 NFkB mediates SMAD
1 1 1 activation.
ILR
102 0 0 IL induces ILR activation.
1 1
JAK .
0 0 0 0 SOCS negatively regulates
0 0 1 1 JAK.
103 0 1 0 1 gpl30/LIFR activates JAK
0 1 1 1 in cardiac myocytes.
1 0 0 0 IL activates JAK through
1 0 1 0 ILR.
1 1 0 0
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1 1 1 0
STAT
0 0 0 JAK activates STAT.
104 0 1 1 STAT activity is
1 0 1 enhanced by ERK1/2.
1 1 1
SOCS SOCS is activated by
105 0 0
STAT.
1 1
FGER FGF induces FGFR
106 0 0 .
1 1 activation.
FRS2 FGFR promotes FRS2
107 0 0 . . .
1 1 signaling functions.
Integrins ECM induces Integrins
108 0 0 activation in cardiac
1 1 myocytes.
RhoA
0 0 0 0 SHP2 negatively regulates
0 0 1 1 RhoA.
0 1 0 1 Stimulation of Ras leads
109 0 1 1 1 ) o ¢ RhoA
1 0 0 0 to the activation o OA.
1 0 1 0 Integrins directly induce
1 1 0 0 the activation of RhoA.
1 1 1 0
SRF
110 0 0 RhoA activates SRF.
1 1
ELK1 activates cFos gene
cFos during cardiac myocyte
0 0 0 hypertrophy.
111 0 1 1 SRF binds to the
1 0 1 transcription start site of
1 1 1 cFos and promotes its
expression.
FAK SHPZ2 negatively regulates
0 0 0 FAK in cardiomyocytes.
112 0 1 1 )
1 0 0 Integrins phosphorylate
1 1 0 and activate FAK.
113 Src B-arrestin recruits and
0 0 0 0 0 0 activates Srec.
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FAK activates Src.
SHPZ induces Src
activation by

dephosphorylation.
CNA activates Src.
GBy promotes Src

activation.

cGMP.

14 0 C(Z)lS Src phosphorylates and
1 1 activates Cas.
115 0 C(;k Cas promotes Crk
1 1 signalings.
116 5 DOOCK Crk activates DOCK and
| 1 transduces signals.
cGMP Activated PDE5 decreases
117 g (1) (1) cGMP signalings.
1 0 0 sGC synthesizes cGMP in
1 1 0 rat cardiac myocytes.
118 *\ PKOGl PKG1 is activated by
1

— 183 —



PDE5 Activated PKG1 in adult
119 0 cardiomyocytes stimulates
1 PDE5 activation.
RGS PKG1 phosphorylates and
120 0 .
1 activates RGS.
ANP
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0
0 0 0 0 0 0 1 0 0
0 0 0 0 0 0 1 1 0
0 0 0 0 0 1 0 0 0
0 0 0 0 0 1 0 1 0
0 0 0 0 0 1 1 0 0
0 0 0 0 0 1 1 1 0
0 0 0 0 1 0 0 0 0
0 0 0 0 1 0 0 1 0
0 0 0 0 1 0 1 0 0
g 2 3 Z i (1) ; (1) g ATF2 increases the ANP
0 o 0 0 | | 0 | 0 promter activity.
0 0 0 0 1 1 1 0 0 cFos activates the
0 0 0 0 1 1 1 1 0 transcription of the ANP
0 0 0 1 0 0 0 0 0 promoter.
0 0 0 ! 0 0 0 ! 0 cJun positively regulates
0 0 0 ! 0 0 ! 0 0 the ANP expression.
0 0 0 1 0 0 1 1 0
0 o o | 0 : 0 0 0 CREB activates the ANP
191 0 0o o0 1 0 1 0 1 0 expression.
0 0 0 1 0 1 1 0 0 MEF2 increases the ANP
0 0 0 1 0 1 1 1 0 expression.
o 0 0o 1 1 0 0 0 0 NFAT activates the
0 o 0 ! ! 0 0 ! 0 transcription of ANP.
0 0 0 1 1 0 1 0 0 .
0 0 o 1 1 0 1 1 o GATA activates the
0 0 0 1 1 1 0 0 0 transcription of the ANP
0 0 0 1 1 1 0 1 0 promoter.
0 0 0 1 1 1 1 0 0 STAT increases the ANP
o o o0 1 1 1 1 1 0 expression in the heart.
0 0 1 0 0 0 0 0 0
0 0 1 0 0 0 0 1 0
0 0 1 0 0 0 1 0 0
0 0 1 0 0 0 1 1 0
0 0 1 0 0 1 0 0 0
0 0 1 0 0 1 0 1 0
0 0 1 0 0 1 1 0 0
0 0 1 0 0 1 1 1 0
0 0 1 0 1 0 0 0 0
0 0 1 0 1 0 0 1 0
0 0 1 0 1 0 1 0 0
0 0 1 0 1 0 1 1 0
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cFos positively
upregulates the BNP
expression.

N
N
—
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cJun increases the BNP

expression.

ELK1 binds on the BNP

promoter and activates its

transcription.

MEF2 activates the BNP

promoter.

NFAT activates the BNP

promoter.

0

GATA activates the BNP

promoter.

0
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1 1 1 0 0 1 1
1 1 1 0 1 0 1
1 1 1 0 1 1 1
1 1 1 1 0 0 1
1 1 1 1 0 1 1
1 1 1 1 1 0 1
1 1 1 1 1 1 1
0 0 0 0 activity is repressed by
0 0 1 1 cJun.
0 1 0 0 cFos downregulates
123 0 1 1 0
1 0 0 0 aMHC.
1 0 1 0 MEF2 positively regulates
1 1 0 0 the aMHC promoter in
1 1 1 0 cardiomyocytes.
ATE o ow  GATA MER NeAT STAT| i
0 0 0 0 0 0 0 0
0 0 0 0 0 0 1 0
0 0 0 0 0 1 0 0
0 0 0 0 0 1 1 0
0 0 0 0 1 0 0 0
0 0 0 0 1 0 1 0
0 0 0 0 1 1 0 0
0 0 0 0 1 1 1 0 ATF2 promotes the
0 0 0 1 0 0 0 0 BMHC gene induction.
0 0 0 1 0 0 1 0 cFos upregulates the
0 0 0 ! 0 ! 0 0 BMHC expression.
0 0 0 ! 0 ! ! 0 cJun upregulates the
0 0 0 1 1 0 0 0 ]
0 0 0 . . 0 . 0 BMHC expression.
0 0 0 | 1 1 0 0 GATA increases the
0 0 0 1 1 1 1 0 activity of BMHC
0 0 1 0 0 0 0 0 promoter and stimulates
0 0 1 0 0 0 ! 0 hypertrophic
124 0 0 1 0 0 1 0 0 .
. . | . . 1 1 . responswgess.
MEF2 activates the BMHC
0 0 1 0 1 0 0 0
0 0 , 0 | 0 | 0 promoter.
0 0 1 0 1 1 0 0 NFAT activates the
0 0 1 0 1 1 1 0 BMHC promoter.
0 0 1 1 0 0 0 0 STAT increases the
0 0 ! ! 0 0 ! 0 BMHC expression and
0 0 1 1 0 1 0 0 .
causes myocardial
0 0 1 1 0 1 1 0
o 0 | . . 0 0 0 hypertrophy.
0 0 1 1 1 0 1 0
0 0 1 1 1 1 0 0
0 0 1 1 1 1 1 0
0 1 0 0 0 0 0 0
0 1 0 0 0 0 1 0
0 1 0 0 0 1 0 0
0 1 0 0 0 1 1 0
0 1 0 0 1 0 0 0
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¥ 22, AZAE ASHGUEY T Fando s AZAEY] AT AUE Yehges 4 98 =
z.
Input PGE2 ET1 Angll NE PE CT1 LIF EGF | NRG1
Basal
intensity 0.6 1 1.1 0.7 0.7 0.4 0.6 1
(%)
Input HGF | VEGF | IGF1 FGF | TGFB | ECM 1L TNFa
Basal
intensity 0.8 0.5 1 0.7 0.8 0.9 1 1.2
(%)
¥ 23. EEd HEYZ FRdgAe 48 w=-5F8 =9 #AA.
Steady state activity(%) Ref.
Input of ~
4 TNFa 0 10 20 30 40 50 60 70 80 90 100
interest
Casp8 1.2 138 21.6 286 432 51.6 574 674 80 928 100 | 24802330
PI3K 51 588 582 69.2 738 766 834 856 914 974 100 | 20007453
p38 312 396 436 48 578 626 66 72 84 936 100 | 14656985
INK 28.4 374 418 458 558 614 64.6 712 828 93 100 | 14656985
Akt 512 60 59 69 734 76 842 856 91.6 97.2 100 | 12409315
NFkB 528 67 704 796 856 87.6 93.2 974 988 99.8 100 | 12409315
COX-2 | 216 31.8 338 456 54.2 588 696 74 868 958 100 | 16043646
Regulator NOS 51 604 59 692 732 76 842 856 91.6 97.2 100 | 10728381
ANP 94 124 138 198 298 35 398 478 664 864 100 | 12409315
v node cJun 206 27 252 336 44 496 57 604 77.2 91 100 | 12409315
CREB 39.6 456 442 56 60.6 63.8 74 752 874 96 100 | 19339243
ATF2 344 416 446 496 604 634 682 732 84 942 100 | 12665585
Casp3 146 276 37.2 438 56.8 626 64.2 73.6 838 93.6 100 | 17616742
TRAF 1.2 138 216 284 44 51 586 67 80.2 93 100 | 15743827
ETK 1.2 136 216 284 434 508 578 67 80 932 100 | 19788501
KK 53  66.8 704 796 856 87.8 928 97.4 988 99.8 100 | 19181934
kB 472 33 296 202 144 124 7 26 1.2 02 0 | 25712896
Input of ~
, NE 0 10 20 30 40 50 60 70 80 90 100
interest
Ca 84 212 336 37.8 47 444 526 53 604 588 62.6 | 24777478
P3 5.2 156 248 282 36 34 422 40 47.6 48  49.4 | 11867373
CNA 42 134 216 25 34 33 398 39.8 47 474 558 | 24777478
Casp9 11.8 264 428 486 56.8 51.6 594 634 70 664 66 | 10861165
Regulator NFAT 136 25 36 39 47.6 46.8 57 552 62 614 60.2 | 21474694
CREB 344 576 628 662 75 734 79 774 824 814 952 | 8565052
v node MEF2 7.2 182 33 354 444 438 504 508 574 57 62.8 | 22042619
Casp3 12 256 42.8 498 552 534 616 652 72 714 65 | 15158148
PLCy 60.4 784 792 814 886 88 906 914 954 934 97.4 | 19538471
PKC 26 8 158 186 236 22 288 288 34 334 37.4 | 12623998
Input of
‘ PGE2 0 10 20 30 40 50 60 70 80 90 100
interest
cAMP 14 86 138 19 214 27 30 322 356 366 41.8 | 22493261
Regulator p38 31 422 438 486 554 582 602 632 63.6 656 69.6 | 18030065
PKA 14 86 138 19 218 264 30 324 356 362 416 | 22493261
v node BNP 9.6 164 188 236 284 286 33 366 36.6 414 46.8 | 16428339
ANP 86 15 178 23 9282 28 326 36.6 364 414 46.8 | 7945244
=Topm of | -
, Angll 0 10 20 30 40 50 60 70 80 90 100
interest
Src 134 17.8 188 27.2 308 33.8 368 408 456 47.8 46.4 | 24699426
PLCy 62.8 72 712 80 828 846 862 89.6 91.4 912 924 | 7541047
Regulator | COX-2 | 224 284 294 334 37.2 384 442 516 492 48 50.6 | 12388637
v node CREB 40 446 456 516 554 55 618 66.8 65 634 66.4 | 21376054
B-arrestin | 9.6 158 206 27.2 30.8 358 384 416 46 474 50 | 20460106
EGFR 142 194 20 304 324 354 376 42 466 486 46.8 | 26762600
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Input of
: EGF 0O 10 2 30 40 50 60 70 8 90 100
interest
Ras 152 19 198 252 302 32.8 384 378 438 484 51 | 19015044
Regulator GAB1 25.2 34.2 37.6 468 51.8 544 62 63 66 694 72.2 | 11323411
v node SHP2 254 34 38 466 51.6 542 62 628 656 69.4 71.8 | 11323411
MEKK1 15 192 198 246 30 328 384 37.6 434 482 50.6 | 15371522
Input of
, NRG1 0 10 2 30 40 50 60 70 80 90 100
interest
Regulator GABL 232 344 408 432 506 556 62 622 64 696 72.8 | 17571162
node SHP2 23.6 33.8 40.8 438 50.2 554 62.6 62.6 63.6 69.6 72.4 | 17571162
: CT1 0O 10 2 30 40 50 60 70 8 90 100
interest
Regulator STAT 126 204 268 352 39.8 43.2 466 512 522 56.6 582 | 17157282
Ras 138 20 234 324 362 384 41 458 458 51.2 518 | 18246092
v node JAK 3.6 11 15622 274 316 34 376 378 41 42 | 18246092
Input of
, LIF 0O 10 20 30 40 50 60 70 8 90 100
interest
GABL | 254 394 452 474 542 586 60 634 67.8 694 728 | 12855672
SHP2 956 38.8 454 47.2 54 582 60.2 636 68  69.2 724 | 12855672
Regulator STAT 164 24 31.2 34 394 422 47.2 478 526 55.8 58.2 | 17157282
y node Ras 154 224 266 31 374 384 396 434 466 482 518 | 18246092
JAK 6.2 142 20 21.2 27 298 32.8 364 37.2 394 42 | 9351438
ﬁ
. HGF 0O 10 2 30 40 50 60 70 80 90 100
interest
Regulator Ras 154 178 202 236 32 32.6 396 44.2 448 484 518 | 23044624
GABI 24 324 374 458 51.2 532 606 64.2 654 69.6 728 | 25528308
v node SHP2 242 324 378 456 514 532 608 644 654 696 724 | 25528308
Input of
, VEGF 0O 10 2 30 40 50 60 70 80 90 100
interest
Regulator Ras 152 204 192 21 302 33.6 398 406 442 506 518 | 18391074
GABI1 24 332 382 414 502 562 598 63.6 668 69 728 | 25528308
v node SHP2 24 33 384 416 50.6___ 5660 638 66.8  69.2 724 | 25528308
ﬁ
, TGFB 0O 10 2 30 40 50 60 70 8 90 100
interest
PI3K 50.8 59.8 562 69.8 76.8 82.2 87.6 91.6 93.8 974 100 | 22174951
Ras 16 184 176 208 30 314 43 502 56.2 69 782 | 10843986
p38 30 45 476 546 636 636 696 768 832 90.6 100 | 16183734
JNK 26.8 424 458 52 604 612 68 754 82  89.2 100 | 18922473
Akt 50.8 60.2 57 694 764 82 87.2 914 94 97.6 100 | 23416528
Regulator NFkB 52 67 66.8 80.6 88 924 0954 97.2 986 99.8 100 | 22174951
v node NOS 50.6  60.6 57.2 694 76 822 87.2 914 942 97.6 100 | 11514268
BNP 106 188 16.6 27.2 318 40 452 57 686 794 100 | 15367659
ANP 98 17.6 156 27 312 384 45 566 684 794 100 | 15367659
FOXO 494 394 428 306 24 17.8 128 86 58 24 0 | 23393573
SMAD | 522 708 718 852 922 964 988 988 99.6 100 100 | 23416528
TRAF 18 134 174 28 434 488 61 72 80.8 88 100 | 21537080
TAK1 54 164 20 312 474 516 634 73 822 898 100 | 16183734
Input of
, FGF 0O 10 20 30 40 50 60 70 80 90 100
Iinterest
Ras 154 188 22.6 304 358 362 416 452 50.8 584 66.2 | 24349409
PI3K 50.2 582 618 654 682 684 684 694 748 79.8 83.2 | 26899709
Akt 504 59.2 624 652 684 684 688 69 754 80 83 | 26899709
mTOR 50 59.2 62.2 648 686 68 688 69.2 752 79.6 83 | 25787015
Regulator FOXO 50 408 37.8 352 314 32 312 308 248 204 17 | 26899709
v node CREB 37 446 48 512 552 542 536 57 612 66.6 70.4 | 8887554
FRS2 0 9 224 32 422 504 55 708 79  90.6 100 | 22207710
GABI 244 332 414 462 536 532 576 626 67.6 72 756 | 17145761
SHP2 246 332 416 464 532 534 578 628 67.2 722 76 | 9632781
G/S 288 36 43 49 542 546 586 616 678 714 756 | 9632781
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Type Node Classification Regulation Reference (PMID)
Angll Input Up 24830442
CT1 Input Up 14674704
ET1 Input Up 2050938
FGF Input Up 12504809
HGF Input Up 8619866, 15550692
IGF1 Input Up 10588817
IL Input Up 22261166
NE Input Up 24830442
NRG1 Input Down 25996292
TNFa Input Up 25323011
Ca Internal regulatory node Up 12193215
Casp8 Internal regulatory node Up 25323011
Ischemic Casp9 Internal regulatory node Up 25323011
HF ERK1/2 Internal regulatory node Up 20186881, 18955663
gpl30/LIFR Internal regulatory node Up 11013126
JNK Internal regulatory node Up 9618295
mTOR Internal regulatory node Up 24628978
p38 Internal regulatory node Up 20186881
PKC Internal regulatory node Up 20874717
TAK1 Internal regulatory node Up 16183734
ANP Output Up 23429874
BNP Output Up 23429874
Casp3 Output Up 25323011
cFos Output Up 23054911
COX-2 Output Up 12710523
GATA Output Up 20200331
Angll Input Up 23909633
ECM Input Up 27550917
ET1 Input Up 7771559
IGF1 Input Up 19933931
IL Input Up 25755743
NE Input Up 20083574
NRG1 Input Up 10421602, 17709650
TGEFR Input Up 24827470
TNFa Input Up 21993001
VEGF Input Up 24887083
Akt Internal regulatory node Up 24887083
Bcel2 Internal regulatory node Up 22825686
CAMKII Internal regulatory node Up 19381018
Pressure EGFR Internal regulatory node Up 21369867
overload—i ERK1/2 Internal regulatory node Up 20926779
JNK Internal regulatory node Up 11527648
nduced HF mTOR Internal regulatory node Up 20861467
NFkB Internal regulatory node Up 24827470
NOS Internal regulatory node Up 24887083
p38 Internal regulatory node Up 11527648
PISK Internal regulatory node Up 24887083
PKC Internal regulatory node Up 21364651
SMAD Internal regulatory node Up 19030868
Src Internal regulatory node Up 20110410
STAT Internal regulatory node Up 22825686
ANP Output Up 22825686, 24586871
BNP Output Up 24586871
Casp3 Output Up 15572667
GATA Output Up 20705924
BMHC Output Up 23493786
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1 million initial states 10 million initial states 100 million initial states
Basin size Proportion Basin size Proportion Basin size Proportion
> 90% 0.0145 > 90% 0.0062 > 90% 0.0043

> 5% i > 75% ° > 75% o
> 50% o > 50% ° > 50% .
> 25% i > 25% . > 25% o
> 10% i > 10% . > 10% o
> 5% o > 5% ° > 5% o
> 1% i > 1% ° > 1% o
< 1% 0.9855 < 1% 0.9938 < 1% 0.9957

B. sg4d A%

BEA EMeE et W Ele] B2,

1 million initial states

10 million initial states

100 million initial states

Basin size Proportion Basin size Proportion Basin size Proportion
> 90% ° > 90% ° > 90% °
> 75% o > 75% ° > 75% °
> 50% i > 50% ° > 50% °
> 25% o > 25% ° > 25% °
> 10% ° > 10% o > 10% .
> 5% i > 5% ° > 5% °
> 1% 0.0146 > 1% 0.0063 > 1% 0.0045
< 1% 0.9854 < 1% 0.9937 < 1% 0.9955

C. HslgdA AR oM 2sdeitd be S/ 2.

1 million initial states

10 million initial states

100 million initial states

Basin size Proportion Basin size Proportion Basin size Proportion
> 90% . > 90% ° > 90% °
> 75% . > 75% ° > 75% °
> 50% ° > 50% ° > 50% °
> 25% ° > 25% ° > 25% °
> 10% . > 10% ° > 10% °
> 5% d > 5% ® > 5% d
> 1% 0.0047 > 1% 0.0024 > 1% 0.0017
< 1% 0.9953 < 1% 0.9976 < 1% 0.9983
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Nodes Fixed anractor-1 [ Basin size: 091705

cFos
COX-2
BNF
AN
alHC
BMHC
elFIB
GATA
clum
elF4E
NFAT
CREB
MEF2
ATFI
Caspl

Nodes Cyelic anractor-2 Basin size: (LIN502

cFos
CON-2
BNFP
ANP
alHC
BAHC
elFiE
GATA
clum
elF4E
NFAT
CREB
MEF2

ATFI

Caspd

Nodes Cyclic attractor-3 Basin size: 0.00474

cFos
COX-2
BNP
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Nodes Cyelic attractor-4 Basin size: 000464

cFos
COX-2
BNP
ANP
aMHC
PMIHC
elF2B
GATA

cJun
elF4E
NFAT
CRED
MEF2
ATF2
Caspi

™ odes Cwehic attractor-5 Basi size: 000443

cFos .
COX-2
BNE
ANP
o HC
BAHC
elF 1B
GATA
cJum
eIF4E
MNEFAT
CREB
MEF2
ATF2

Caspd

Nodes Cyeclic attractor-6 Basin size: 0.00442

cFos
COX-2
BNP
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Nodes Cyelie anractor-7 I Basin size: 0.0044

cFos
COX-2
BNP
ANP
arHC
EMHC
elF2B
GATA
chun
eIF4E
NEAT
CREB
MEF2
ATF2
Caspl

Modes Cyelic attractor-8 Basin swre: 000414

cFos
COX-2
BNP

aMHC
BMHC
elF1B
GATA
cJlam
eIF4E
MNEAT

MEF2
ATF2
Caspld

Nodes Cyclic attractor-9 | Basin size: 0.00406
cFos |

n

:h:

eIF4E | | :- 1 B

H

-
|
MEF2 | | |
|
|

Basin size: 0.00385
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Cwclic attractor-1

Basin size: 0.04235

Basin size: 0.04135

Basin size: 0.04111
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Nodes Cyclic attractor-4

Basin size: 0.03725

Nodes Fixed attractor-3

Basin size: 0.03465

Cyclic attractor-6

Basin size: 0.0341

-_|I|.|!,
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Cyclic attractor-7

Basin size: 0.02983

Cwclic attractor-8

Basin size: 0.02858

Cyclic attractor-9

Basin size: 0.02704

Cyclic attractor-10
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Fixed attractor-1 |

Basin size: 0.04765

Cyclic attractor-2

Basin size: 0.02375

Basin size: 0.01993
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Nodes Crclic attractor-4 Basin size: 0.01943

Basin size: 0.01921

.

Nodes Cyclic attractor-6 Basin size: 0.0172
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Cwclic attractor-7 Basin size: 0.0163

Cyclic attractor-8 Basin size: 0.01615

| Basin size: 0.01185

Basin size: 0.0118
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E 29. M EG AT FFelA ATAES] AP A E Ao Aojsts A xdal.

Ischemic HF condition Pressure overload-induced HF condition
Control nodes Control direction Control nodes Control direction

Gag/11 Inhibition TGFR Inhibition
TRAF Inhibition Integrins Inhibition
PI3K Inhibition PI3K Inhibition
AC Inhibition Gag/11 Inhibition

G/S Inhibition TRAF Inhibition

] . Ras Inhibition

i 4 Gsa Inhibition

Drug target Classification Reference
ATIR Approved 24203711
ETIR Approved 24203711

aAR Approved 24203711
B1AR Approved 24203711
32AR Approved 24203711

AC Under research 23281408
Akt Under research 12563301, 23281408
ASK1 Under research 27713345, 12563301
CAMKII Under research 27713345
DAG Under research 27713345
ERK1/2 Under research 27713345, 12563301
ERKS Under research 27713345
FAK Under research 22383703
Gag/11 Under research 12563301
Gy Under research 12563301
HDACII Under research 23281408
Integrins Under research 21637377
INK Under research 27713345, 12563301
MEK1/2 Under research 12563301
MEKK1 Under research 12563301
MKK3/6 Under research 12563301
MKK4 Under research 12563301
MKK?7 Under research 12563301
MLK3 Under research 12563301

p38 Under research 27713345, 12563301
PDES Under research 23281408
PI3K Under research 27713345, 23281408
PKA Under research 27713345
PKC Under research 27713345, 12563301
PKG1 Under research 23281408

Raf Under research 12563301

Ras Under research 12563301
RhoA Under research 23281408
TAK1 Under research 12563301
TGFR Under research 26431212
TRAF Under research 24378234

[3-arrestin Under research 21074538
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E 31 AR AT AdeA AFE FRl ofe] AFH ARAY Tl WAE T
A 1elA AFE 91 A ARE ABAE AXNTH gEo AWzEAe] d4EE FAC AsAs
o AZAxe] ZdrdaPe vA= 9T
Ischemic HF condition Pressure overload-induced HF condition
Increased average basin sizes Increased average basin sizes
Number of attractors for the normal Number of attractors for the normal
of phenotype [%] p-value of phenotype [%] p-value
sampled Control Rand sampled Control Random
nodes nodes-drug drugnta(;rgnets nodes nodes-drug dru;1 targets
targets targets
1 1.275 0.519 0.031 1 2.700 0.881 0.011
2 3.533 2.649 0.034 2 7.847 2.128 <0.001
B- 3 7.025 4232 <0.001 3 16.900 2.456 <0.001
blocker 4 11.320 5.935 <0.001 4 32.073 3.991 <0.001
5 . . . 5 56.750 5.439 <0.001
6 . . . 6 96.400 7.325 <0.001
1 0.925 0.781 0.627 1 2.383 0.895 0.024
2 2.667 1.698 <0.001 2 6.593 1.876 <0.001
- 3 5.950 2.475 <0.001 3 13.575 2.359 <0.001
blocker 4 11.190 3.657 <0.001 4 24.753 3.556 <0.001
5 . . . 5 42.267 4.869 <0.001
6 . . . 6 68.730 5.709 <0.001
1 0.775 0.673 0.785 1 3.683 0.835 0.013
2 2.217 2.082 0.597 2 9.080 1.753 <0.001
ATIR- 3 5.250 3.302 <0.001 3 16.910 1.281 <0.001
blocker 4 11.060 4.234 <0.001 4 28.233 2.854 <0.001
5 . . . 5 44.550 3.923 <0.001
6 . . . 6 67.200 4.573 <0.001
1 0.525 0.473 0.089 1 2.683 0.786 0.010
2 1.867 1.498 <0.001 2 7.173 1.656 <0.001
ETIR- 3 4975 2.263 <0.001 3 14.370 2.046 <0.001
blocker 4 10.680 3.238 <0.001 4 25.573 3.276 <0.001
5 . . . 5 42.667 4.385 <0.001
6 . . . 6 67.800 5.079 <0.001
B. 7ol A ARE 2l o] AFA ARAE AAFH diEo] AWxHAe] GHEE TAd AosIS
W gEAEe] AdEdAgel VA 9
Ischemic HF condition Pressure overload-induced HF condition
Decreased average basin sizes Decreased average basin sizes
Nug1fber of attractors for apoptosis [%] | Nuglfber of attractors for apoptosis [%] |
-value -value
S| ooy | Random dr | P sampled |0y | Random ) T
targets targets
1 13.150 3.035 0.002 1 8.550 3.714 0.055
2 32.333 4.326 <0.001 2 17.087 3.589 <0.001
B- 3 58.975 6.506 <0.001 3 28.355 6.944 <0.001
blocker 4 92.680 9.340 <0.001 4 43.113 8.620 <0.001
5 . . . 5 62.050 9.901 <0.001
6 . . . 6 85.300 11.712 <0.001
1 8.600 1.200 <0.001 1 6.517 1.246 0.003
2 23.600 2.532 <0.001 2 12.593 2.563 <0.001
o- 3 50.200 3.584 <0.001 3 20.430 5.177 <0.001
blocker 4 92.650 5.647 <0.001 4 30.480 5.691 <0.001
5 . . . 5 43.100 7.345 <0.001
6 . . . 6 57.530 8.778 <0.001
1 6.375 0.354 <0.001 1 6.733 0.330 <0.001
2 18.167 0.859 <0.001 2 11.987 0.818 <0.001
ATIR-b 3 41.675 0.639 <0.001 3 18.590 1.566 <0.001
locker 4 83.050 1.817 <0.001 4 26.793 2.122 <0.001
5 . . . 5 36.683 2.929 <0.001
6 . . . 6 47.300 3.722 <0.001
1 6.575 0.908 <0.001 1 6.517 0.984 0.001
2 19.250 1.946 <0.001 2 12.453 2.056 <0.001
ETIR-b 3 44.500 2.993 <0.001 3 19.975 4.513 <0.001
locker 4 88.200 4.584 <0.001 4 29.473 5.202 <0.001
5 . . . 5 41.200 6.446 <0.001
6 . . . 6 54.300 7.584 <0.001
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Ischemic HF condition Pressure overload-induced HF condition
Decreased average basin sizes Decreased average basin sizes
Number of attractors for hypertrophy Number of attractors for hypertrophy
Ofl d % p-value Ofl d % p-value
Sirgge: n(gi(e):rslgi(;{lg Random drug szrtlr(r)lgez nocd(érslgi(;hg Random drug
targets targets targets targets

1 1.275 0.522 0.032 1 2.700 0.881 0.011

2 3.533 2.660 0.036 2 7.980 2.142 <0.001

B- 3 7.025 3.882 <0.001 3 17.450 2.714 <0.001
blocker 4 11.390 5.743 <0.001 4 33.313 4.146 <0.001
5 . . . 5 58.417 6.027 <0.001

6 . . . 6 96.400 7.484 <0.001

1 0.925 0.889 0.907 1 2.383 0.976 0.033

2 2.667 1.923 0.001 2 6.727 2.040 <0.001

a- 3 5.950 2.840 <0.001 3 14.045 2.606 <0.001
blocker 4 11.290 4.258 <0.001 4 25.707 3.881 <0.001
5 . . . 5 43.450 5.465 <0.001

6 . . . 6 68.730 6.367 <0.001

1 0.775 0.416 0.180 1 3.683 0.838 0.013

2 2.217 2.119 0.002 2 9.280 1.781 <0.001

ATIR-b 3 5.250 3.382 <0.001 3 17.520 1.389 <0.001
locker 4 11.110 4.500 <0.001 4 29.313 3.007 <0.001
5 . . . 5 45.733 4.324 <0.001

6 . . . 6 67.200 4.988 <0.001

1 0.525 0.481 0.824 1 2.683 0.789 0.010

2 1.867 1.529 0.071 2 7.353 1.680 <0.001

ETIR-b 3 4.975 2.326 <0.001 3 14.920 2.137 <0.001
locker 4 10.830 3.435 <0.001 4 26.593 3.393 <0.001
5 . . . 5 43.850 4.734 <0.001

6 . . . 6 67.800 5.458 <0.001
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Optimal combinations of control nodes

Ischemic HF Pressure overload-induced HF
No. of - | o - @
p— m —
Drugs perturbed 3 é é (<'ﬁ) % = é é 5
control S e o~ (% = & = 2
nodes =

i

B-blocker

— | O\ || DN

@@

a-blocker
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8
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.
i
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