
a b

Lamin B1

Lmna
DCM + 

Lamin A

Lmna
DCM + 

Ctrl
Lamin A
Lamin C

74
63

68

kDa Ctrl

Lamin B1

Lmna
DCM + 

Lamin C

Lmna
DCM + 

Ctrl
Lamin A
Lamin C

74

63

68

kDa Ctrl

Additional Figure S1



a

H & E Sirius Red
0 1.5 weeks

Age( week)

4 weeks

5.5 weeks
La

m
in

A

La
m

in
A

EG
FP

EG
FP

b

0

1

2

3

4

Fi
br

os
is

 (%
)

c

0

2

4

6

Nppb

R
el

at
iv

e 
ex

pr
es

si
on

0

2

4

6

8

10

Nppa

R
el

at
iv

e 
ex

pr
es

si
on

0

1

2

3

4

5

Col1a1

R
el

at
iv

e 
ex

pr
es

si
on

0

1

2

3

4

Col1a2

R
el

at
iv

e 
ex

pr
es

si
on

P = 7.90E-03

P = 7.90E-03 P = 7.90E-03P = 3.50E-03P = 7.90E-03

Additional Figure S2



a

H & E Sirius Red
0 1.5 weeks

Age( week)

4 weeks

5.5 weeks
M

at
ur

e 
La

m
in

A

M
at

ur
e 

La
m

in
A

EG
FP

EG
FP

b

0

20

40

60

80
Nppa

R
el

at
iv

e 
ex

pr
es

si
on

0

5

10

15

20
Nppb

R
el

at
iv

e 
ex

pr
es

si
on

0

5

10

15

Col1a1

R
el

at
iv

e 
ex

pr
es

si
on

0

5

10

15

Col1a2

R
el

at
iv

e 
ex

pr
es

si
on

c

0

5

10

15

Fi
br

os
is

 (%
)

CD3g

0

4

8

12

CD3

C
D

3+
 (%

)

Iba-1f

0

1

2

3

4

5

Iba-1

Ib
a-

1 
+ 

(%
)

αSMA

0

2

4

6

8

10

αSMA

αS
M

A
+ 

(%
)

ed

P = 4.34E-05

P = 8.99E-06
P = 6.11E-06P = 3.51E-06P = 2.84E-04

0

1

2

3

4

5
p-Smad2

R
el

at
iv

e 
ex

pr
es

si
on P = 1.55E-05

P = 8.00E-04P = 1.00E-04

P = 1.20E-03

p-Smad2

Smad2

Lamin B1

EGFP
Mature 
Lamin A

Lamin A
Lamin C

Ctgf

60

60

38

68

74
63

kDa

Additional Figure S3



a

0.0

0.2

0.4

0.6

0.8

1.0

p-
H

2A
X+

 (%
)

p-h2AX
P = 4.00E-03

Additional Figure S4



0.0

0.5

1.0

1.5

2.0

Tgfb1

R
el

at
iv

e 
ex

pr
es

si
on

0.0

0.5

1.0

1.5

2.0

Smad2

Bmp7

0.0

0.5

1.0

1.5

Atp2a2 (Serca2)

0.0

0.5

1.0

1.5

Smad3

0.0

0.5

1.0

1.5

Fgf16

R
el

at
iv

e 
ex

pr
es

si
on

0.0

0.5

1.0

1.5

Mapk14 (p38)

0.0

0.5

1.0

1.5

Sun1

0.0

0.5

1.0

1.5

0

5

10

15

20

Ctgf

R
el

at
iv

e 
ex

pr
es

si
on

0.0

0.5

1.0

1.5

Yy1

0

1

2

3

Yap1

0.0

0.5

1.0

1.5

Rptor (Raptor)

P = 2.94E-06

P = 4.19E-05

P = 5.54E-05
P = 4.00E-04 P = 9.39E-01 P = 7.30E-03

P = 3.44E-01
P = 8.41E-01

P = 2.00E-04

P = 3.23E-01
P = 2.60E-03 P = 2.54E-02

Additional Figure S5



0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

0 .0

0 .5

1 .0

1 .5

0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

0.0

0.5

1.0

1.5

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

on

Tgfb1 target 
+ Ctrl shRNA

Tgfb1 target + 
Tgfb1 shRNA

Smad3 target 
+ Ctrl shRNA

Smad3 target + 
Smad3 shRNA

Raptor target 
+ Ctrl shRNA

Raptor target + 
Raptor shRNA

Ctgf target + 
Ctrl shRNA

Ctgf target + 
Ctgf shRNA

Smad2 target 
+ Ctrl shRNA

Smad2 target + 
Smad2 shRNA

Mapk14 target 
+ Ctrl shRNA

Mapk14 target + 
Mapk14 shRNA

Sun1 target + 
Ctrl shRNA

Sun1 target + 
Sun1 shRNA

Yap1 target + 
Ctrl shRNA

Yap1 target + 
Yap1 shRNA

0.0

0.5

1.0

1.5

EG
FP

 
R

el
at

iv
e 

ex
pr

es
si

onP = 8.71E-06

P = 6.27E-06P = 4.21E-05

P = 1.02E-05

P = 4.54E-09
P = 2.32E-05

P = 5.00E-04

P = 2.10E-03

Additional Figure S6



aYAP1

Yy1

Fgf16

Serca2

Bmp7

0 30 60
0

50

100

Days

Pe
rc

en
t S

ur
vi

va
l

EGFP Ctrl

Bmp7- Ctgf shRNA

Lamin A

Lamin C

0 30 60
0

50

100

Days

Mapk14 shRNA

Tgfb1 shRNA

Smad2 shRNA

Smad3 shRNA

Raptor shRNA

Ctgf shRNA

Ctrl shRNA

Pe
rc

en
t S

ur
vi

va
l

Sun1 shRNA

Yap1 shRNA

Additional Figure S7



a b c

d e
aYAP1

Yap1

EGFP

Lamin B1

FLAG-aYAP1
70

68

kDa

Lamin B1

Smad3 
shRNA

Ctrl 
shRNA

Smad360

68

kDa
EGFP Yy1

Yy1

Lamin B1

65

68

kDa

Lamin B1

Bmp7-Ctgf 
shRNAEGFP

Ctgf

*
Bmp749

38

68

kDa

Lamin B1

Sun1 
shRNA

Ctrl 
shRNA

Sun1110

68

kDa

Additional Figure S8



a

b

0.0

0.5

1.0

1.5

2.0 Sun1

0.0

0.5

1.0

1.5

2.0
Sun1

0

1

2

3

4

Yap1

0

1

2

3

4

R
el

at
iv

e 
le

ve
ls

R
el

at
iv

e 
le

ve
ls

R
el

at
iv

e 
le

ve
ls

R
el

at
iv

e 
le

ve
ls

Yap1

1E+13 vg/kg

Ctrl

Lmna DCM + Ctrl shRNA

Lmna DCM + Sun1 shRNA

DAPIcTnI Sun1 Merged

2E+13 vg/kg

Lmna DCM + Sun1 shRNA

DAPIcTnI Sun1 Merged

Ctrl

Lmna DCM + Ctrl shRNA

1E+13 vg/kg

Lmna DCM + Yap1 shRNA

DAPIcTnI Yap1 Merged

Ctrl

Lmna DCM + Ctrl shRNA

P = 3.45E-03

P = 4.93E-03

P = 1.11E-02

P = 3.84E-03

2E+13 vg/kg

Lmna DCM + Yap1 shRNA

DAPIcTnI Yap1 Merged

Ctrl

Lmna DCM + Ctrl shRNA

Additional Figure S9



a

b
R

el
at

iv
e 

le
ve

ls

0

1

2

3

Yy1

Yy1

0

1

2

3

4

5

R
el

at
iv

e 
le

ve
ls

R
el

at
iv

e 
le

ve
ls

Yap1

0

2

4

6

8

10

R
el

at
iv

e 
le

ve
ls

0

2

4

6

Yap1
1E+13 vg/kg

2E+13 vg/kg

1E+13 vg/kg

2E+13 vg/kg
P = 6.10E-04

P = 1.02E-06

P = 4.03E-05

P = 1.28E-05

DAPIcTnI Yy1 Merged

Lmna DCM + Yy1

Ctrl

Lmna DCM + Ctrl

Lmna DCM + Yy1

DAPIcTnI Yy1 Merged

Ctrl

Lmna DCM + Ctrl

DAPIcTnI Yap1 Merged

Lmna DCM + aYAP1

Ctrl

Lmna DCM + Ctrl

Lmna DCM + aYAP1

DAPIcTnI Yap1 Merged

Ctrl

Lmna DCM + Ctrl

Additional Figure S10



LV
D

D
 (m

m
)

0 9 0 1 8 0 2 7 0 3 6 0
0

2 0

4 0

6 0

8 0

0 9 0 1 8 0 2 7 0 3 6 0
0

1 0

2 0

3 0

4 0

0 9 0 1 8 0 2 7 0 3 6 0
0

2

4

6

0 9 0 1 8 0 2 7 0 3 6 0
0 .0

0 .2

0 .4

0 .6

0 .8

1 .0

EF
 (%

)

Age ( Days)

Age ( Days)

Age ( Days)

FS
 (%

)
Age ( Days)

LV
PW

 (m
m

)

0 9 0 1 8 0 2 7 0 3 6 0
0

2 0

4 0

6 0

8 0

0 9 0 1 8 0 2 7 0 3 6 0
0

1 0

2 0

3 0

4 0

0 9 0 1 8 0 2 7 0 3 6 0
0

2

4

6

0 9 0 1 8 0 2 7 0 3 6 0
0 .0

0 .2

0 .4

0 .6

0 .8

1 .0

EF
 (%

)

Age ( Days)

FS
 (%

)

Age ( Days)

LV
D

D
 (m

m
)

Age ( Days)

LV
PW

 (m
m

)

Age ( Days)

a

b

Additional Figure S11



0

10

20

30

R
el

at
iv

e 
nu

m
be

r (
%

)

Abnormal Sun1 
distribution (CM)

c

b

0

20

40

60

80

Nuclear protrusion 
in Lmna DCM

R
el

at
iv

e 
nu

m
be

r (
%

)

0

5

10

15

20

Nuclear 
protrusion

R
el

at
iv

e 
nu

m
be

r (
%

)

P = 2.47E-05

P = 1.43E-04

P = 8.94E-06

Ctrl
Lmna
DCM

Sun1
Lamin B1

a

110

68

kDa

cTnI

DAPI

Sun1

Merged

Lamin A/C

Lmna DCM Ctrl

Additional Figure S12



0.0

0.5

1.0

1.5

R
el

at
iv

e 
ex

pr
es

si
on

 (%
) Syne1 

(Nesprin1)
b ca

d

Nuclear protrusion 
in Lmna DCM

R
el

at
iv

e 
nu

m
be

r (
%

)

0

20

40

60 P = 5.62E-05

P = 8.36E-01
Ctrl

Lmna
DCM

Nesprin 1
Lamin B1

112

68

kDa

Abnormal Nesprin1 
distribution (CM)

0

5

10

15

20
P = 2.29E-08

R
el

at
iv

e 
nu

m
be

r (
%

)

cTnI

Lamin A/C

DAPI

Nesprin1

Merged

Lmna DCM Ctrl

Additional Figure S13



a

H & E Sirius Red
0 1.5 weeks

Age( week)

4 weeks

5.5 weeks

Lm
na

D
C

M
 +

 
K

A
SH

 D
om

ai
n

c Nppa

R
el

at
iv

e 
ex

pr
es

si
on

Lm
na

D
C

M
 +

 
C

tr
l

C
tr

l

C
tr

l
Lm

na
D

C
M

 +
 

C
tr

l
Lm

na
D

C
M

 +
 

K
A

SH
 D

om
ai

n

0

50

100

150

0

5

10

15

Fi
br

os
is

 (%
)

Nppb

R
el

at
iv

e 
ex

pr
es

si
on

0

2

4

6

8

10

Col1a1

R
el

at
iv

e 
ex

pr
es

si
on

0

5

10

15

20

Col1a2
R

el
at

iv
e 

ex
pr

es
si

on

0

5

10

15

20

KASH domain

R
el

at
iv

e 
ex

pr
es

si
on

0

50000

100000

150000

200000

250000

b

P = 6.47E-04

P = 1.18E-04P = 1.07E-06P = 1.20E-05
P = 7.16E-07 P = 4.15E-04

Additional Figure S14



Additional Figure S15

0 90 180 270 360
0

50

100

days

P = 1.83E-07

DNSUN1

a
Pe

rc
en

t S
ur

vi
va

l

Days after induction of Lmna deletion



1
664

572

PreLamin A

Lamin C

646
Mature Lamin A

34 70 80 218 242 383

TailHead

NLS

α-helical rod domain

Ig-like

Additional Figure S16


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16

