
A

B

veh 50 100 200
0.0

0.5

1.0

1.5
tra

ns
cr

ip
t e

xp
re

ss
io

n
(re

la
tiv

e 
to

 v
eh

icl
e)

succinate (μM)
50 100 200

0.0

0.5

1.0

1.5

succinate (μM)
50 100 200

0.0

0.5

1.0

1.5

succinate (μM)

50 100 200
0.0

0.5

1.0

1.5

succinate (μM)

veh veh veh

myoD myoG myh4 myo7a

0 1 2 3
0

2 105

4 105

6 105

m
yo

bl
as

t c
el

l n
um

be
r

0

50

100

200

succinate (μM) vehicle 50 μM succinate 100 μM succinate 200 μM succinate

D

50 100 200
0

20

40

60

80

%
 n

uc
le

i w
hi

th
in

 M
yH

c 
(+

) a
re

a

succinate (μM)

veh

C

E

mM succinate

tra
ns

cr
ip

t e
xp

re
ss

io
n

(re
la

tiv
e 

to
 v

eh
icl

e)

myoD

0 0.1
0.0

0.5

1.0

1.5
myoG

0 0.1
0.0

0.5

1.0

1.5

0 0.1
0.0

0.5

1.0

1.5
myh4

0 0.1
0.0

0.5

1.0

1.5
myo7a

mM succinate mM succinate mM succinate

Myl1
Mylp

f
Mylk

2
Myh

4
Myh

1

Myb
pc

2
-20

0

20

40

60

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

) higher in WT

higher in KO

Myh
10 Myl6

Myh
9

Myl6
b

Myh
11

-40

-20

0

20

trained TA muscle
non-skeletal muscle myosin

Tpm
3-2

Tpm
4

Tpm
2-2

Tpm
1

Tpm
3

Tpm
2

-40

-20

0

20

trained TA muscle
tropomyosin

higher in WT

higher in KO

higher in WT

higher in KO

*
*

** * *

*

Myl1
Mylp

f
Mylk

2
Myh

4
Myh

1

Myb
pc

2
-20

0

20

40

60 higher in WT

higher in KO

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)

sedentary TA muscle
fast twitch myosin

trained TA muscle
fast twitch myosin

Myh
7

Myl2
Myh

7b Myl3
-50

0

50

100

trained TA muscle
slow twitch myosin

higher in WT

higher in KO

*

Myh
7

Myl2

Myh
7b

Myl3
-100

-50

0

50

100 higher in WT

higher in KO

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)
%

  d
iffe

re
nc

e 
in

 a
bu

nd
an

ce
(W

T 
vs

 S
UC

NR
1K

O
)

sedentary TA muscle
slow twitch myosin

Myh
10

Myl6
Myh

9
Myl6

b

Myh
11

-60

-40

-20

0

20

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)
%

  d
iffe

re
nc

e 
in

 a
bu

nd
an

ce
(W

T 
vs

 S
UC

NR
1K

O
)

sedentary TA muscle
non-skeletal muscle myosin

higher in WT

higher in KO

Tpm
4

Tpm
1

Tpm
3

Tpm
2

-60

-40

-20

0

20

higher in KO

sedentary TA muscle
tropomyosin

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)
%

  d
iffe

re
nc

e 
in

 a
bu

nd
an

ce
(W

T 
vs

 S
UC

NR
1K

O
)

Itg
b1

La
ma5

La
ma2

La
mb2

La
mb1

La
mc1 Nid1

Col1
a1

Col3
a1

Col1
a2

Col4
a2

Col5
a1

Col5
a2

-50

0

50

100

150

200

250

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)

trained TA muscle extracellular matrix organization proteins
higher in WT

higher in KO

Itg
b1

La
ma5

La
ma2

La
mb2

La
mb1

La
mc1 Nid1

Col1
a1

Col3
a1

Col1
a2

Col4
a2

Col5
a1

Col5
a2

-50

0

50

100

150

200

250 higher in WT

higher in KO

sedentary TA muscle extracellular matrix organization proteins

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)

Cfi

Serp
ina

1d
Cpb

2 Plg Fga

Serp
inf

2 C6 Cfb
C1q

b Clu
A2m Fgb C3

Fgg Cfh

Serp
ina

1a
Mbl1 C8a F2

F13
b

Serp
ina

1b C4b C7
C8g Vtn C9

Serp
ina

1e
F13

a1 Cfd
-60

-40

-20

0

20

40

%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)

trained TA muscle inflammatory process proteins - complement pathway
higher in WT

higher in KO

* * * * * * * * ** * *

Cfi

Serp
ina

1d Plg Fga

Serp
inf

2 C6
C1q

b
Clu Fgb C3

Fgg Cfh

Serp
ina

1a
C8a F2

Serp
ina

1b
C4b Vtn C9

Serp
ina

1e

F13
a1 Cfd

-60

-40

-20

0

20

40
higher in WT

higher in KO%
  d

iffe
re

nc
e 

in
 a

bu
nd

an
ce

(W
T 

vs
 S

UC
NR

1K
O

)

trained TA muscle inflammatory process proteins - complement pathway

G

H I

0

500

1000

1500

m
et

er
s 

ru
n

WT
SUCNR1KO

F


