
0.0

0.5

1.0

1.5

2.0

2.5

0 6 12 18 24

Akt2

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4

0 6 12 18 24

Pik3ca

0.0
0.5
1.0
1.5
2.0
2.5
3.0

0 6 12 18 24

Irs1

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

Akt1

0.0

0.5

1.0

1.5

2.0

2.5

0 6 12 18 24

Irs2

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

Pik3r1

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6

0 6 12 18 24

Pdpk1

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

m
R

N
A

 le
ve

ls
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

m
R

N
A

 le
ve

ls
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

Main effect (p<0.05): Time Main effect (p<0.05): Genotype, Interaction

Main effect (p<0.05): Genotype Main effect (p<0.05): Genotype

*

*
* * *

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

Insr

0 6 12 18 24
Zeitgeber Time

A

CON

CCM

i ii iii iv

v vi vii viii

Supplemental Figure 1A



0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

p110

0 6 12 18 24
Zeitgeber Time

0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

IRS1

0 6 12 18 24
Zeitgeber Time

P
ro

te
in

/C
al

se
qu

es
tri

n
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

0.0

0.5

1.0

1.5

0 6 12 18 24

p85

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype

*

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

Akt

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype

*
*

P
ro

te
in

/C
al

se
qu

es
tri

n
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

B

P
ro

te
in

/C
al

se
qu

es
tri

n
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

i

ii iii

iv v

vi

ZT0 ZT6 ZT12 ZT18 ZT0 ZT6 ZT12 ZT18

CON CCM

IRS1

p110

p85

PDPK1

Akt

Calsequestrin

CON

CCM

Supplemental Figure 1B

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

PDPK1

0 6 12 18 24
Zeitgeber Time

*

Main effect (p<0.05): Genotype, Time, 
Interaction



0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

p-AktSer473

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

p-IRS1Tyr612

0.0

0.5

1.0

1.5

0 6 12 18 24

p-PDPK1Ser241

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0.0

1.0

2.0

3.0

4.0

0 6 12 18 24

p-AktThr308

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Time 

p-
P

ro
te

in
/C

al
se

qu
es

tri
n

(fo
ld

 c
ha

ng
e 

fro
m

 C
O

N
 tr

ou
gh

)

iiA iii

iv v

i

p-
P

ro
te

in
/C

al
se

qu
es

tri
n

(fo
ld

 c
ha

ng
e 

fro
m

 C
O

N
 tr

ou
gh

)

ZT0 ZT6 ZT12 ZT18 ZT0 ZT6 ZT12 ZT18

CON CCM

p-IRS1Tyr612

p-PDPK1Ser241

p-AktSer473

Calsequestrin

p-AktThr308

CON

CCM

Supplemental Figure 2A



- + - + - + - +

ZT0 ZT12

p-AktSer473

Calsequestrin

CON CONCCM CCM

p-AktThr308

Insulin (1.67 U/kg)

CON-Saline

CON-Insulin

CCM-Saline

CCM-Insulin

0

50

100

150

200

250

0 12

p-AktSer473

*
Main effect (p<0.05): Genotype, Insulin, Interaction

- + - + - + - +Insulin
(0.167U/Kg)

ZT0 ZT12

CON CONCCM CCM

0

20

40

60

80

100

120

0 12

p-AktThr308

*
Main effect (p<0.05): Genotype, Insulin, Interaction

- + - + - + - +Insulin
(0.167U/Kg)

ZT0 ZT12

CON CONCCM CCM

ii iii

iB

p-
P

ro
te

in
/C

al
se

qu
es

tri
n

(fo
ld

 c
ha

ng
e 

fro
m

 C
O

N
 Z

T0
 S

al
in

e)

p-
P

ro
te

in
/C

al
se

qu
es

tri
n

(fo
ld

 c
ha

ng
e 

fro
m

 C
O

N
 Z

T0
 S

al
in

e)

Supplemental Figure 2B



0.0
1.0
2.0
3.0
4.0
5.0
6.0

0 6 12 18 24

p-AktSer473

0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

p-PDPK1Ser241

0.0

1.0

2.0

3.0

4.0

0 6 12 18 24

p-AktThr308

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

p-IRS1Tyr612

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

p-
P

ro
te

in
/t-

P
ro

te
in

 
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

Main effect (p<0.05): Genotype Main effect (p<0.05): Genotype Main effect (p<0.05): Genotype, Time Main effect (p<0.05): Genotype, Time

* * * *
*

*

*
*

*
**

0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

p-AS160Thr642

0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

p-GSK3Ser9

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

p-
P

ro
te

in
/t-

P
ro

te
in

 
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

Main effect (p<0.05): Genotype

* * * *

i

A

ii iii iv

v vi

CON

CBK

Supplemental Figure 3A

vii

0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

p-mTORSer2448

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype

* * * *



0.0

1.0

2.0

3.0

4.0

0 6 12 18 24

p-AktThr308

0.0
0.5
1.0
1.5
2.0
2.5

0 6 12 18 24

p-IRS1Tyr612

0.0

0.5

1.0

1.5

2.0

0 6 12 18 24

p-PDPK1Ser241

0

1

2

3

4

0 6 12 18 24

p-AktSer473

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

p-
P

ro
te

in
/t-

P
ro

te
in

 
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

Main effect (p<0.05): Genotype Main effect (p<0.05): Genotype Main effect (p<0.05): Genotype Main effect (p<0.05): Time

*
*

0.0
0.5
1.0
1.5
2.0
2.5
3.0

0 6 12 18 24

p-AS160Thr642

0

1

2

3

4

0 6 12 18 24

p-GSK3Ser9

0.0

1.0

2.0

3.0

4.0

0 6 12 18 24

p-mTORSer2448

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

0 6 12 18 24
Zeitgeber Time

p-
P

ro
te

in
/t-

P
ro

te
in

 
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

Main effect (p<0.05): Genotype, TimeMain effect (p<0.05): Time Main effect (p<0.05): Genotype, Time

*
* *

*

*

B

i ii iii iv

v vi vii

CON

CCM

Supplemental Figure 3B



0.0

0.5

1.0

1.5

0 6 12 18 24

GSK3

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype

0.0
0.2
0.4
0.6
0.8
1.0
1.2
1.4
1.6

0 6 12 18 24

Gsk3

0 6 12 18 24
Zeitgeber Time

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5

0 6 12 18 24

As160

0 6 12 18 24
Zeitgeber Time

m
R

N
A

 le
ve

ls
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh

Main effect (p<0.05): Time

0.0

1.0

2.0

3.0

4.0

5.0

0 6 12 18 24

p-GSK3Ser9

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype, Time 

*

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5

0 6 12 18 24

p-AS160Thr642

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype, Time 

* * *

p-
P

ro
te

in
/C

al
se

qu
es

tri
n

(fo
ld

 c
ha

ng
e 

fro
m

 C
O

N
 tr

ou
gh

)

i

0.0

0.5

1.0

1.5

0 6 12 18 24

AS160

0 6 12 18 24
Zeitgeber Time

Main effect (p<0.05): Genotype

*
*

*

P
ro

te
in

/C
al

se
qu

es
tri

n
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

 tr
ou

gh
)

ii iii

iv v

vi vii

p-GSK3Ser9

ZT0 ZT6 ZT12 ZT18 ZT0 ZT6 ZT12 ZT18

CON CCM

AS160

GSK3

Calsequestrin

p-AS160Thr642

CON

CCMSupplemental Figure 4



0.0

0.2

0.4

0.6

0.8

1.0

1.2

Genotype

GLUT1
P

ro
te

in
/P

ro
te

in
 S

ta
in

(fo
ld

 c
ha

ng
e 

fro
m

 C
O

N
)

CON CBK

*

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Genotype

GLUT4

P
ro

te
in

/P
ro

te
in

 S
ta

in
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

)

CON CBK

*

0.0

0.2

0.4

0.6

0.8

1.0

1.2

Genotype

HKII

P
ro

te
in

/C
al

se
qu

es
tri

n
(fo

ld
 c

ha
ng

e 
fro

m
 C

O
N

)

*

CON CBK

ii iii iv

Supplemental Figure 5

Calsequestrin

CON CBK

HKII

Protein 
Stain

GLUT4

GLUT1

i


