
64 
 

8. Love, M. I., Huber, W. & Anders, S. Moderated estimation of fold change and dispersion for 
RNA-seq data with DESeq2. Genome Biol 15, 1–21 (2014). 

9. Korotkevich, G. et al. Fast gene set enrichment analysis. bioRxiv 060012 (2021) 
doi:10.1101/060012. 

 

 

 

 
 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 











a

b

Day
 30

Day
 40

 

Day
 60

 
0

1

2

3

4

Early-stage NMOs
EPS d30-40

A
re

a 
(m

m
2 )

Exp 1
Exp 2
Exp 3

Day
 30

Day
 60

 

Day
 75

0

1

2

3

4

Late-stage NMOs
EPS d50-d60

A
re

a 
(m

m
2 )

Exp 1
Exp 2
Exp 3

SUPPLEMENTARY FIGURE 1

Early-stage NMOs
Sh

or
t-t

er
m

, d
40

Lo
ng

-te
rm

, d
60

Control

Late-stage NMOs

Sh
or

t-t
er

m
, d

60
Lo

ng
-te

rm
, d

75

Control

c

Day
 30

Day
 40

 

Day
 60

 

Day
 75

0

1

2

3

4

Control

A
re

a 
(m

m
2 )

Exp 1
Exp 2
Exp 3

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 2
a b

Merged SMI32 TTNGFP cCas-3 DAPI

C
on

tro
l d

40
Ea

rly
-s

ta
ge

 d
40

C
on

tro
l d

60
La

te
-s

ta
ge

 d
60

c

0

20

40

60

80

Early-stage NMOs
EPS d30-40

In
ne

rv
at

ed
 N

M
Js

 >
2 
μm

Day 40
Control EPS Control EPS

 
 
 

Day 60

✱✱✱✱ ✱

0

3

6

9

12

 
 

A
ve

ra
ge

 s
iz

e 
of

 N
M

Js
 >

2μ
m

Day 40
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 60

✱✱

0

3

6

9

12

 
 

A
ve

ra
ge

 s
iz

e 
of

 N
M

Js
 >

2μ
m

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

0

20

40

60

Late-stage NMOs
EPS d50-d60

In
ne

rv
at

ed
 N

M
Js

 >
2 
μm

Day 60
Control EPS Control EPS

 
 
 

Day 75

0

50

100

150

 
 

N
um

be
r o

f N
M

Js
 >

 2
μm

pe
r a

re
a

Day 40
Control EPS Control EPS

 
 
 

Day 60

✱
✱

0

50

100

150

 
 

N
um

be
r o

f N
M

Js
 >

 2
μm

pe
r a

re
a

Day 60
Control EPS Control EPS

 
 
 

Day 75

0.0

2.5

5.0

7.5

10.0

Muscle region

%
 o

f c
C

as
-3

Day 40 Day 60

Exp 1
Exp 2
Exp 3

Contro
l

Earl
y-s

tag
e

NMOs Contro
l

Late
-st

ag
e

NMOs

0.0

2.5

5.0

7.5

10.0

Neural region

%
 o

f c
C

as
-3

Day 40 Day 60

Exp 1
Exp 2
Exp 3

Contro
l

Earl
y-s

tag
e

NMOs Contro
l

Late
-st

ag
e

NMOs

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 3
a

Day
 30

Day
 40

 

Day
 50

 

Day
 60

 

Day
 75

0

1

2

3

4

Control

A
re

a 
(m

m
2 )

 
 
 

Day
 30

Day
 60

 

Day
 75

 
0

1

2

3

4

Chronic EPS, stable
EPS d30-d60

Ar
ea

 (m
m

2 )

 
 
 

Day
 30

Day
 40

 

Day
 50

 

Day
 60

 

Day
 75

0

1

2

3

4

Chronic EPS, increasing
EPS d30-d60

A
re

a 
(m

m
2 )

Exp 1
Exp 2
Exp 3

b

Control

Sh
or

t-t
er

m
, d

60
Lo

ng
-te

rm
, d

75

Chronic-EPS, stable Chronic EPS, increasing

d

c
Merged SMI32 TTNGFP Cas-3 DAPI

C
on

tro
l d

60
C

hr
on

ic
 E

PS
st

ab
le

, d
60

C
hr

on
ic

 E
PS

 
in

cr
ea

si
ng

, d
60

Contro
l

Stab
le

Incre
as

ing
0.0

2.5

5.0

7.5

10.0

Muscle region

%
 o

f c
C

as
-3

Exp 1
Exp 2
Exp 3

Contro
l

Stab
le

Incre
as

ing
0.0

2.5

5.0

7.5

10.0

Neural region

%
 o

f c
C

as
-3

 
 
 

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 4

a

b

Merged

c

0

20

40

60

80

Chronic EPS, stable
EPS d30-d60

N
um

be
r o

f N
M

Js
>5

 μ
m

pe
r a

re
a

Day 60
Control EPS Control EPS

 
 
 

Day 75

✱✱✱
p=0.0539

0

50

100

150

Chronic EPS, stable
EPS d30-d60

N
um

be
r o

f N
M

Js
 >

 2
μm

pe
r a

re
a

Day 60
Control EPS Control EPS

 
 
 

Day 75

✱✱✱✱
✱

0

20

40

60

80

Chronic EPS, increasing
EPS d30-d60

N
um

be
r o

f N
M

Js
>5

 μ
m

pe
r a

re
a

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

✱✱✱

0

10

20

30

40

 
 

In
ne

rv
at

ed
 N

M
Js

>5
 μ

m

Day 60
Control EPS Control EPS

 
 
 

Day 75

✱✱✱

0

10

20

30

40

 
 

In
ne

rv
at

ed
 N

M
Js

>5
 μ

m

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

✱✱✱

C
on

tro
l 7

5
C

hr
on

ic
 E

PS
st

ab
le

, d
75

C
hr

on
ic

 E
PS

 
in

cr
ea

si
ng

, d
75

0

50

100

150

Chronic EPS, increasing
EPS d30-d60

N
um

be
r o

f N
M

Js
 >

 2
μm

pe
r a

re
a

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

✱✱✱

DAPITUBB3 Fast MyHC a-BTX

0

20

40

60

80

 
 

In
ne

rv
at

ed
 N

M
Js

 >
2 
μm

Day 60
Control EPS Control EPS

 
 
 

Day 75

✱✱✱✱

0

20

40

60

80

  
 

In
ne

rv
at

ed
 N

M
Js

 >
2 
μm

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

✱✱✱✱

✱✱

0

3

6

9

12

 
 

A
ve

ra
ge

 s
iz

e 
of

 N
M

Js
 >

2μ
m

Day 60
Control EPS Control EPS

 
 
 

Day 75

✱

0

3

6

9

12

  
 

A
ve

ra
ge

 s
iz

e 
of

 N
M

Js
 >

2μ
m

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

✱

0

6

12

18

 
 

A
ve

ra
ge

 s
iz

e 
of

 N
M

Js
 >

5μ
m

Day 60
Control EPS Control EPS

Exp 1
Exp 2
Exp 3

Day 75

✱✱✱

0

6

12

18

 
 

A
ve

ra
ge

 s
iz

e 
of

 N
M

Js
 >

5μ
m

Day 60
Control EPS Control EPS

 
 
 

Day 75

✱✱✱

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 5

a

b

Control NMO, d75 Chronic EPS, stable, d75 Chronic EPS, increasing, d75

-0.2

0.0

0.2

0.4

0.6

0.8

Chronic  EPS
Day 75

%
 o

f c
ou

nt
 a

bo
ve

 th
re

sh
ol

d

Exp 1
Exp 2
Exp 3

Control Stable Increasing

✱

0

50

100

Chronic  EPS
Day 75

C
on

tr
ac

tio
n 

po
w

er
 (μ

m
2 /s

)

 
 
 

Control Stable Increasing

✱

✱

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 6

Merged TUBB3 Fast MyHC a-BTXMerged DAPI

C
on

tro
l d

60
C

hr
on

ic
 E

PS
st

ab
le

, d
60

a b

0

20

40

60

80

  
 

Nu
m

be
r o

f N
M

Js
 >

 2
μm

pe
r a

re
a

✱

Day 60
Control EPS

0

10

20

30

40

 
 

Nu
m

be
r o

f N
M

Js
>5

 μ
m

pe
r a

re
a

✱

Day 60
Control EPS

0

10

20

30

40

Chronic EPS, stable
EPS d30-d60

In
ne

rv
at

ed
 N

M
Js

>5
 μ

m

✱✱

Day 60
Control EPS

0

3

6

9

12

15

 
 

Av
er

ag
e 

si
ze

 o
f N

M
Js

 >
5μ

m

Day 60
Control EPS

✱✱✱

0

3

6

9

12

 
 

Av
er

ag
e 

si
ze

 o
f N

M
Js

 >
2μ

m

✱✱

Day 60
Control EPS

0

20

40

60

Chronic EPS, stable
EPS d30-d60

In
ne

rv
at

ed
 N

M
Js

 >
2 
μm

✱✱

Day 60
Control EPS

D
ay

 6
0

Control Chronic EPS stable

c

d

0.0

0.2

0.4

0.6

0.8

Chronic EPS, stable
EPS d30-d60

%
 o

f c
ou

nt
 a

bo
ve

 th
re

sh
ol

d

Control EPS

Day 60

0

2 0

4 0

6 0

Chronic EPS, stable
EPS d30-d60

C
on

tr
ac

tio
n 

po
w

er
 (μ

m
2 /s

)

Control EPS

Day 60

e

f

Control NMO, d60

Chronic EPS, stable, d60

0

1

2

3

4

Chronic EPS, stable
EPS d30-d60

A
re

a 
(m

m
2 )

Day 60

Control
EPS

Day 40Day 30

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 7

a

b

30 40 50 60
0

8

9

10

11

ITGA1

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

 
 

30 40 50 60
0

12

13

14

15

COL4A1

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

 
 

30 40 50 60
0

9

10

11

12

COL5A3

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

 
 

30 40 50 60
0

5

6

7

8

9

ARHGEF15

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

Control
EPS stable
EPS increasing

Exp 1
Exp 2

30 40 50 60
0

6

8

10

12

ANXA1

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

 
 

30 40 50 60
0

13.0

13.5

14.0

14.5

COL4A2

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

 
 

30 40 50 60
0

10

11

12

EGR1

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

 
 

30 40 50 60
0

8

9

10

11

ITGA1

Day

N
or

m
al

is
ed

 e
xp

re
ss

io
n

Control
EPS stable
EPS increasing

Exp 1
Exp 2

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 8

a

b

Control d60
Chronic EPS 
stable, d60

Chronic EPS
increasing, d60Control d40 Early-stage d40

0

20

40

60

80

100

%
 o

f K
i6

7+
 c

el
ls

 in
 n

eu
ra

l r
eg

io
n

Contro
l

Stab
le

Incre
as

ing

Earl
y-s

tag
e

NMOs Contro
l

Day 40 Day 60

EPS d30-d40 Chronic EPS
d30-d60

 
 
 

p=0.0696

✱

0

20

40

60

80

100

%
 o

f S
O

X1
+ 

ce
lls

 in
 n

eu
ra

l r
eg

io
n

Contro
l

Stab
le

Incre
as

ing

Earl
y-s

tag
e

NMOs Contro
l

Day 40 Day 60

EPS d30-d40 Chronic EPS
d30-d60

Exp 1
Exp 2
Exp 3

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 9

a

b

Control d40 Early-stage d40

Merged

GFAP

TTNGFP

DAPI

0

20

40

60

80

100

%
 o

f  
G

FA
P+

in
 w

ho
le

  N
M

O

p=0.0634

p=0.0981

Contro
l

Stab
le

Incre
as

ing

Earl
y-s

tag
e

NMOs Contro
l

Day 40 Day 60

Exp 1
Exp 2
Exp 3

EPS d30-d40 Chronic EPS
d30-d60

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 10
a Control d40 Early-stage d40 Control d60

Chronic EPS
stable, d60

Chronic EPS
increasing, d60

b

0

20

40

60

%
of

 P
AX

7+
ce

lls
 in

 m
us

cl
e 

re
gi

on

✱

Contro
l

Stab
le

Incre
as

ing

Earl
y-s

tag
e

NMOs Contro
l

Day 40 Day 60

Exp 1
Exp 2
Exp 3

EPS d30-d40 Chronic EPS
d30-d60

p=0.0731

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 11

a Control d40 Early-stage d40 Control d60
Chronic EPS
stable, d60

Chronic EPS
increasing, d60

0

1

2

3

4

5

Fo
ld

-c
ha

ng
e

of
 2
μm

 N
M

Js
/m

yo
fib

re

Contro
l

Stab
le

Incre
as

ing

Earl
y-s

tag
e

NMOs Contro
l

Day 40 Day 60

Exp 1
Exp 2
Exp 3

EPS d30-d40 Chronic EPS
d30-d60

p=0.0844 ✱

✱

b

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/


SUPPLEMENTARY FIGURE 12

a b

c

d

A

.CC-BY-NC-ND 4.0 International licenseavailable under a
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprintthis version posted October 31, 2025. ; https://doi.org/10.1101/2025.10.30.685366doi: bioRxiv preprint 

https://doi.org/10.1101/2025.10.30.685366
http://creativecommons.org/licenses/by-nc-nd/4.0/

