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d(Bl)/dt = k1d*Blint + klc*Blp - kbasl*Bl -

Bl* (kiso+kipl) *H1

d(Blact)/dt = kbasl*Bl + Bl*(kiso+kipl)*H1 -

kla*Blact* (kGRK*GRKact+PKAact)

d(Blp)/dt = kla*Blact* (kGRK*GRKact+PKAact) -
(klb+klc) *Blp

d(Blint) /dt = klb*Blp - kld*Blint

d(B2)/dt = k2d*B2int + k2c*B2p - kbas2*B2 -

B2* (kiso+kip2+kter) *H2

d(B2act) /dt = kbas2*B2 + B2* (kiso+kip2+kter) *H2 -

k2a*B2act* (kGRK*GRKact+PKAact)

d(B2p) /dt = k2a*Bl2act* (kGRK*GRKact+PKAact) -
(k2b+k2c) *B2p

d(B2int) /dt = k2b*B2p - k2d*B2int

d(Gs)/dt = k3b*Gsact - k3a*Gs* (Blact+B2act)
d(Gsact)/dt = k3a*Gs* (Blact+B2act) - k3b*Gsact

d(Gi)/dt = k3d*Giact - k3c*B2p*Gi
d(Giact)/dt = k3c*B2p*Gi - k3d*Giact

d(AC) /dt = kd4b*ACact - kd4a*Gsact/ (kinh+Giact) *AC
d (ACact) /dt = kda*Gsact/ (kinh+Giact)*AC - k4b*ACact

d (cAMP) /dt = cAMP0O + ACact*k5 - kPKA*PKAact*cAMP

d (GRK) /dt = - cAMP*k6a*GRK + k6b*GRKact
d (GRKact) /dt = cAMP*k6a*GRK - k6b*GRKact

S e o '
o Yo (,’ A
e \~,” ;
~g, o \\ &
S N '
R Y !
/
/// ‘ :
] A PKAact

d(PKA) /dt = - cAMP*k6c*PKA + kod*PKAact
d (PKAact) /dt = cAMP*k6c*PKA - k6d*PKAact



1ISO

ISO

100

(%)

dINVO

15 20

10
Time (min)



CAMP (%)

100

o
O

o)
o

N
o

N
O

Data

Original model

10
Time (min)




100 |

20

0 20

100 150 200
Latency to second stimulation (min)







18

Time (min)

1 1
o o =)
S & ~ & B F & N
=]

(%) dIND
.
.
\\ 4
4 /
.

ACact

AC




20

ISO
15

ISO

120
100+

cAMP




Gsact
PKA act

Gs
A
PKA

Gsact

cAMP

Gs




CAMP

100

80

60

40

20

Data

Minimal model 1

Minimal model 2




h
I
.
/
J
I
/
/
/
K
/
PKA act

PKA

300

250

150 200
Time (min)

100

50

" _
o o o o o 00
o (20} © <t o
=
(%) dINY2
o
| 2
o
o
L 1O
[aN]
=
I g £
- O
£
T
o
L 1<
=
L 1O
K]
L Il
o L) o [a=] [an] 00
[aN] o (a0 (o] (o]
™ —

(%) dINV2



Twitch force (fold change)
o — — — —
oo — ho N o) o

<
o

[
n II:@:#&

ISO - 180

5 10 15
Time (min)




Twitch force (Fold change)

-
o«

-
D

—
.

-
N

—_—

0.8

5 10

Time (min)

i

5

20

Twitch force (Fold change)

-
o]

—
[@)]
T

—
.
T

—_
N
T

—
T

5 10

Time (min)

25



ASO

: = 10

_ _
@ © = N —
™ ™ ™

|
: O ©
=) o

1

abureyo p|o4) 9210] ysum |



1ISO

1ISO

15 20

10

Time (min)

1.8

|
© = N —
—

1 1

(abueyo p|oy) 2210] Yyoum |

O
o



Theoretical
data

Return of
signal

Experimental
data

Predict
resting time

Original
model

Minimal
models

All
smaller
models




Thank you!



Future prospects

¢ GRK
« Compartmentation

 Compare healthy adult hearts with fetal and
failed hearts
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