Adrenergic signaling in cardiomyocy!

<logyo s>

10010 Smax

I
N
N oQ%
§° §°

all genes
. . ':
'2 L]
. Oc .
. e
.

. .

o (3
P .. L]
b o -
P . o
i o i
° .: ° : .0
$eet o Ty )
oo l; l. . .I
. *® oo oo o

efaaiaaitt S taiaa . a3t

maximum =7

sink node genes

maximum = 4




AR e 5 Moradrenaline
Adrenergic_signaling_in_cardiomyocytes
genes with data

2 Isoproterencl
o

+ Adrenaline
-+ SMa + + [}
Depolarization CrNa <|_-) T T Tﬁl)qa T (I'_)zK

_______ 3 /

Sarcolermama SCN1B SLCBAL ATP2B1 I KCNE1 | SLC9AL I ATP1B4 | ADRB1 |_ ADRB2 | b
ey

. P +p +p >
Cardiac rosrocyte +13 l N P | P J) l) | GNAS I | GNAS I | GNAIL I
P . PIZE-Akt
Ca2+ e ot SH A" signaling pathwass

Cardiac muscle
contraction

| MAPK1 I | PIK3R6 l—b-| AKT3 Fm

CHI'-.-'IP

& poptosis
. .—'\

rrr

+p
o_r -ﬂ
e CACNG3
ZA

I————— —-‘
e B
— -
i +p = DHs P I—L}_rpertmpy
T =T o & i
T-tuione I
!

ATP2A2
Sarcoplasmic - [ arase |
e Eeticulurn (SE) _PLN

—— e ———
-p

2+
- i
- 2\
SLCBAL _l_—o.‘ iurn signaling

+ patharay I P +p
3Ha opPIRIA PRKCA [ Pcer Je—1T oo
TNNI3 2 -
Ty B

- ] DAG

a2+

—_—— Q0
ACTCL Ivlvofilarnents Cat IF=
Crosshridge
@ Enhanced contractilits

04261 201719
() Eanehisa Laboratories




Adrenergic_signaling_in_cardiomyocytes Horadrenaline
sink nodes o ISDPIStEI'BHDI
+ L drenalive
+ +
T Sa + Lo}
Depolarization cr 2 (l'.) T T Tﬁl)qa T?EK
_______ i
|
Sarcolernrma b | SCN1B SLCBAL ATP2B1 | KCNE1 | SLCOAL | ATP1B4 | ADRB1 [_ ADRB2 ] "
_— |
i P o +p +p +p +p > e
Crardiac myrocsrte I +p l | J) l) l GNAS I l GNAS ] l GNAIL ]
v & < . PIBK-P;I}?
a2+ a+ + 2] ST signaling pathwass
Cardiac rmuscle Ca e K
[ contraction :I
CHMP | MAPK1 I l PIK3R6 l—b-| AKT3 Im, e
_ﬁ,&poptosis
A — e
—

— e — e ——

]

—— 3

o—r CACNG3 -'.ﬂ‘ +p [ & Hypertropzr
2+ 2+ 1 DI & —_— iy
ca Ca CREB3 — 1
T, B n B Za ] C)\_\A -
T-tubule 3 : 1
Sarcoplasroic +p
R 1
—— e ———
- ™t L Hucleus
(o — i ]
PPP1CA
SLCBAL Calcinrn si i I\
—]_—OT pathoaray TNNCL *F +p
3Ha opPIRIA PRKCA [ Pcer Jet—1T oo
l TNNI3 l—{ TNNT2 ] ADRALD
- DaG
ACTCL = -<
Ivlvofilarnents Ca IP=

04261 201719
() Eanehisa Laboratories

Crosshridge
MYH6 |

Enhanced contractilits




Adrenergic_signaling_in_cardiomyocytes

group 1

Depolarization
_______ i
Ny I
Sarcolerrna |
ey |
Cardiac myrocyte I
¥

Cardiac rmuscle
contraction

ZA
T-tubule

a2+

04261 201719
() Eanehisa Laboratories

C)QTr CACNG!

Ha

T

P ——————————

C

CALML6

+p
-

3

-

+
Ca®
P

PPP1CA

SCN1B SLC8A1

2y

[ | o
2+

-B

HNoradrenaline

2 Isoproterencl
o

L drenalive

A A

ATP2B1 I KCNE1 SLC9AL | ATP1B4

ADRB2

. o
Ca cet K* H

P e

Sarco

lasroic
Fatinlum [SR) P

ADRB1 ,—I
- >

+p +p Y
[owas | [ owas | [ enar |
e pathwaze

SLC8AL

o - Cralcinrn sighaling
+ pathoaray e
ZMa

[ e |—| ™tz |

—A\

Crosshridge
MYH6 |

ACTC1

TPM1

IIvofilarnents

PPP1CA

Enhanced contractilits

. PISK-&kt
\ signaling

| MAPK1

I | PIK3R6 l—b-| AKT3 F
—

v & poptosis

A PRKCA | PLCB1 I-I—{
2V
DG
—_——

C&2+

GNAQ

ADRA1D




Adrenergic_signaling_in_cardiomyocytes Horadrenaline
group 2

2 Isoproterencl
o

L drenalive

Diepolarization e <|:3)Na+ T T T Ha" T be) o =
_______ 1 cr ? ?

Secoera || = )
ey |
Cardiac myrocyte I P +p N N r P %
'I. o . PIZE-Akt
Ca2+ Ca2+ E* H+ ST signaling patharay

Cardiac rmuscle
contraction

T S o

- Bpoptosis

— i
s — =
PRKACA - —

CHI'-.-'IP

CALML6E

+r
+p
C)QTr CACNG3 d‘

ZA = Cadt 2+

— —
%
1

—

_ &% Hypertropy
7 . LR

T tubate P B P — = o= |5

¥

R N (oo ]

—— e ———
P

ot
—
SLCBAL Cralcinrn signaling
237 + pathway ’ﬂ/ TNNCL
a

PRKCA | PLCB1 I"—' GNAQ
mns —— mwre |

+p
|
s
ATTe IIvofilarnents

Crosshridge

a2+

MYHE | Enhanced contractilits

04261 201719
() Eanehisa Laboratories




Adrenergic_signaling_in_cardiomyocytes

HNoradrenaline

ADRA1D

2 Isoproterencl
group 3 O
. L drenalive
+ +
T Sa + Lo}
Depolarization Cr = <|_-) T T Tﬁl)qa T (I'_)zK
_______ i
| B ————— —
ey |
Cardiac rosrocyte I +13 l J) GNAS l GNAS ] | GNAIL I
PISE-Akt
L o . a2t signaling pathway
Cardiac rmuscle a ADCYI
[ contraction jl cSME | MAPKL I [ ekwe |—m[  aas ] -
_ﬁ,&poptosis
o — -
-
— —
L
ad S , ]
“+p &
ey -'ﬂ‘ +p - H
2+ 2+ 2 _——a

ZA a 2+ ]

., B p ) e O\\A P
T-tubule PPP2R3B S ATP2A2 w -
R_etmulu.rn {SR} P'-N
PPPICA ]
o —p —— e —— —
-
cdt
SLCBAL o - Cralcinrn sighaling
+ pathoaray TNNCL P
3Ha prein | PRKCA [ Pcer Je—1T oo
| TNNI3 |—| ™tz | -B
-k

04261 201719
() Eanehisa Laboratories

TPM1

ACTC1

Crosshridge

Ivlvofilarnents Cat IF=

m Enhanced contractilits




AR e - Moradrenaline
Adrenergic_signaling_in_cardiomyocytes
group 4 2 Isoproterenol
&}
+ Sdrenaline
+ +
T Sa + Lo}
Depolarization cr 2 (l'.) T T Tﬁl)qa T?EK
_______ i
I “— “— — “—
Sarcolernrona b I SCN1B SLC8AL KCNE1 SLC9AL I ATP1B4 | [_ ADRB2
_ |
. +p +p +p +p +p +p >
Cardiac myocyte I W(Ll (L | J) l) [Teas] [ owas | |
w . o + Y
2+ + H SbTa
Cardiac rmuscle Ca T K
contraction
cAMME [
-
e |
+p +p
o_r -'ﬂ‘
Tt CACNG3 . .
Za Za 2+
NE i B
T-tubule PPP2R3B Sarcoplasmic i
Reticulur (SE) (LY
PPP1CA
_ At -p
= ——tg emaling i e ]
PPP1CA
SLCBAL Cralcinrm 51 i
+ pathoaray TNNC1
Sla
e —— mwre |

04261 201719
() Eanehisa Laboratories

=

. PIZE-&kt
pathwaz

[

AKT3

.

—A\

ATTE IIvofilarnents

Crosshridge
MYH6 |

R

Enhanced contractilits

- & poptosis

ADRA1D




ADRA1D

— —— - HNoradrenaline
Adrenergic_signaling_in_cardiomyocytes
group 5 2 Isoproterencl
&}
+ L drenalive
+ +
T Sa + Lo}
Depolarization Cr = <|_-) T T Tﬁl)qa T (I'_)zK
_______ i
| — — — — — —
et B T
— I
i P o +p +p +p +p ™
Crardiac myrocsrte I +p l | J) l) | GNAS I | GNAS I | GNAIL I
v & __ PISK-Akt
[ j 2 2+ + H e signaling pathway
Cardiac muscle Ha e K
contraction
A TWIE [ waa | [ pxsre |—m=[ a3 I‘“‘u-__
& v & poptosis
2 ‘___,——"_ -
-
————— e ——
]
’ —— 3
Cﬁ:r CACNG3 3 O +p DA __ .z » Hypertropy
cE Cadt 2+ CREB3 2 =
=] o 1
2 B R o ] O\\A -
Trubule Sarcoplastaic w g
Rleticulur (SR P PLN
PPP1CA ]
—— e — —— —
- ™t L Hucleus
oét -
PPP1CA
SLCBAL 6.' Caleinr signaling e [ reeica ] I\ +p
+ pathoaray +p
3Ha opPIRIA PRKCA [ Pcer Je—1T oo
l TNNI3 l—' TNNT2 I
e
ACTCL M T OIP3
wofilarnents Ca

04261 201719
() Eanehisa Laboratories

Crosshridge
MYHG |

Enhanced contractilits




Adrenergic_signaling_in_cardiomyocytes Ha
group 6 2 Isoproterencl
&}
+ L drenalive
+ +
T Sa + Lo}
Depolarization Cr = <|_-) T T Tﬁl)qa T (I'_)zK
_______ i
|
Sarcolernroa b | SCN1B SLCBAL ATP2B1 | KCNEL SLCOAL | ATP1B4 ADRB1 [_ ADRB2 ] h
— I
i P o +p +p +p +p > e
Cardiac rosrocyte I +13 l | J) l) l GNAS I l GNAS ] l GNAIL ]
v & = __ PISK-Akt
2+ a4 + H ST signaling pathwass
Cardiac muscle Ha e K
contraction
z j cANME [[waca | [ ekame |—m=[ s | -
_ﬁ,&poptosis
2 -— -
—

————— e ——

]

’ —— 3

O—{_ CACNG3 3 +p [ ﬂl“’l Hypertropy
2+ a2+ 1 D& — =
ZA a CREB3 = —
N pp  Cd 1 Sl e
T-tubule P : 1
Sarcoplasroic +p
e Eeticulurn (SE) _F"-N _CREM H
—— e — —— —
- ™t L Hucleus
el ] oo ]
PPP1CA
sLcsAL Calcinrm si i I\
T umn signaling A
3Ha opPIRIA PRKCA [ Pcer Je—1T oo
l TNNI3 l—{ TNNT2 ] ADRAID
- DAG
ACTCL = -<
Ivlvofilarnents Ca IF=

04261 201719
() Eanehisa Laboratories

Crosshridge
MYH6 |

Enhanced contractilits




Adrenergic_signaling_in_cardiomyocytes Horadrenaline
group 7 2 Isoproterencl
&}
Ad.renﬁllne
+
Depolarization cha T T T? T T,ZEK
_______ | /
e —
Sarcolemrma k | SLC8A1 ATP2B1 | KCNE1 w ATP1B4 ADRB1
E— |
S | o l LN N J)
¥ o PISE-&Lkt
e ok patheas

Cardiac rmuscle
contraction

04261 201719
() Eanehisa Laboratories

CALML6E

I
"
il ~ Ca
2 - —

PN ]
Sarc

R_etmulu.rn (SE)

+p
o_r -'ﬂ.
? | cacnes -
ZA = a
T-tubule
PPP1CA
cdr
SLCBAL
3Na

ADCYI

CHI'-.-'IP

RAPGEF3

Cralcinrn signaling
pathoaray

-

TNNC1

| ppPicA | |\

& poptosis
.—'\

PPPIRIA I

v =1 *
ACTC1
IIvofilarnents
Crosshridge

MYH6 |

Enhanced contractilits

ADRA1D




Adrenergic_signaling_in_cardiomyocytes Horadrenaline
group 8 2 Isoproterencl
&}
L drenalive
+
T + Lo}
Diepolarization Cr = T T Tﬁl)qa T (I-_)zK
_______ i
| ———— —
Sarcolernrona b I SLC8A1 ATP2B1 I KCNE1 SLC9AL | ATP1B4 | ADRB1 [_ ADRB2 I 3
_— | E;
i ] +p +p "(
Cardiac myrocyte I +p l | GNAS | GNAS GNAIl
¥ o PISE-&Lkt
e e e signaling pathway
Cardiac rmuscle 2
contraction
C j Ry MAPKL piksrs  |—m[  acs | —~
- Bpoptosis
=
— —
]
ad S , ]
+p
T -
e = T T wypeony
& — a - - Ca O\\A -
T-tuibule ¥ ——— = 1
Betioil (SR
PPP1CA ]
o a4 _p — e
-
cdr
sLcsAL Calcinrn signaling I\
pathway TNNC1
3Na opPIRIA | PRKCA [ Pcer Je—1T oo
ADRA1D
[ e l—{ |
Dac
ACTCL M I+ OIP3
wofilarnents Ca
Crosshridge

04261 201719
() Eanehisa Laboratories

MYH6

Enhanced contractilits




