
Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

 
 

 

 

  

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

 
 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

 
 

 

  

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

 
 

 

  

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information  

 

D
is

ea
se

 M
o

de
ls

 &
 M

ec
ha

ni
sm

s 
• 

S
up

pl
em

en
ta

ry
 in

fo
rm

at
io

n



Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information 

Movie 1. In vivo imaging of larval zebrafish muscle regeneration. 

Transgenic larvae from the ubiquitous Tg(h2afva:H2AFVA-GFP)kca66 line injected with 

membrane mCherry RNA were wounded in somite 17 at 3.5 dpf and imaged by 3D confocal 

time-lapse microscopy for 200 hpw (8.5 dpw) at 8 hour intervals, n = 5 larvae.  Movie shows 

the same region of the injured somite of one larva in transverse (left) and parasagittal (right) 

views abstracted from 3D stacks at each imaged time point (number in top right). Dorsal to 

top and lateral (la) or anterior to left, respectively. Extensive cavities form in the wound 

between 8–32 hpw (white arrows). From 32 hpw, small round nuclei are localized to the lesion 

(yellow arrows) but by 8 dpw the nuclei at the lesion have taken on an elongated cigar-shaped 

appearance (pink arrowheads). Photobleaching due to imaging is evident in nuclei and fibres 

of undamaged tissue. Note, however, that mCherry is less bleached in muscle fibres not 

entirely within the scan field, showing that unbleached membrane mCherry can diffuse into 

bleached regions along the fibre length.  The gradual bleaching of the imaged somites was 

partially compensated by manually increasing laser power and gain between time points. The 

whole image was non-linearly enhanced and brightness corrected to compensate for 

bleaching and facilitate tracking of individual cells, as described in Materials and Methods.  

Abbreviations: da dorsal aorta; do dorsal; ep epidermis; hms horizontal myoseptum; mbw 

minutes before wounding; mpw minutes post wounding; nc notochord; nt neural tube; sas 

parasagittal section; sb vertical myoseptum/somite border; ts transverse section; v ventral; vv 

ventral vein.  
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http://www.biologists.com/movies/DMM_Movies/DMM022251/Movie1.mp4
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Movie 2. In vivo imaging of MPC fusion to pre-existing muscle fibres in larval zebrafish 

muscle wounds. 

Live MPC fusion into pre-existing fibres in epaxial somite wound in a 

Tg(pax7a:GFP;pax7b:gal4;UAS:RFP) 4 dpf larva injured at 3 dpf and imaged at 10 min 

intervals from 24–40.5 hpw. Four individual pax7a:GFP;pax7b:RFP dual-labelled orange 

MPCs fusing to either unlabelled pre-existing fibres (blue and cyan dots) or RFP+ fibres 

(magenta and yellow dots). The blue MPC contains red puncta and fuses at 90-100min to a 

deep unlabelled fibre.  GFP and some RFP diffuse into fibre cytoplasm leaving red puncta 

proud of the fibre surface, which subsequently integrate (100-150min; clearly seen in XZ 

projection).  Cyan MPC shows similar behaviour, with dynamic protrusions (200-300min) prior 

to fusing to a dorsal pre-existing fibre (480-510min; best seen in YZ projection). After a 

widening of stack depth and change of Z plane (510-530min; indicated by blue crosshairs) the 

dynamic magenta and yellow cells fuse simultaneously to the same orange fibre (930-

940min).   XY parasagittal-, XZ horizontal- and YZ transversal maximum intensity extended 

orthogonal projection views (indicated by blue lines). Magnified snapshot images in merge 

and red channel at times of fusion are also shown for the blue (Fig. 6A) and magenta and 

yellow (Fig. 6B) cells. The whole image was non-linearly enhanced and brightness corrected 

to compensate for bleaching and facilitate tracking of individual cells, as described in 

Materials and Methods.   
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http://www.biologists.com/movies/DMM_Movies/DMM022251/Movie2.mp4


Disease Models & Mechanisms 9: doi:10.1242/dmm.022251: Supplementary information 

Movie 3 In vivo imaging of MPC migration, division and fusion to nascent muscle fibre 

in larval zebrafish muscle wound. 

Live MPC fusion to a nascent fibre in an epaxial somite wound in a 

Tg(pax7a:GFP;pax7b:gal4;UAS:RFP) 4 dpf larva injured at 3 dpf and imaged with 10 min 

intervals from 24–35 hpw. Two dynamic pax7a:GFP-labelled MPCs in the central myotome 

between two pre-existing large RFP+ fibres at 1 dpw change position (0-260min) and then 

elongate to form a thin nascent GFP+ fibre (260-410min).  Simultaneously, a 

pax7a:GFP;pax7b:RFP dual-labelled orange MPC (white dot) aligned with the anterior somite 

border migrates into the myotome (150-220min), divides (330-370min) and one daughter 

(white dot) migrates 70 µm along the nascent fibre in 100 min, passing a second dual-labelled 

MPC and spreading on the surface of an orange fibre (500min).  The orange MPC then fuses 

to the nascent green fibre (510min) as shown by GFP filling the MPC cytoplasm as it retracts 

processes. Simultaneously, RFP increases in the nascent fibre (best seen in YZ projection) 

before complete integration (520min).  The nascent myotube (still green, but now with a more 

orange tone) subsequently shows dynamic cytoplasmic and nuclear changes but retains 

contact with both somite borders until the end of the scan.  Snapshot images spanning the 

time of fusion are also shown in Fig. 6C. The whole image was non-linearly enhanced and 

brightness corrected to compensate for bleaching and facilitate tracking of individual cells, as 

described in Materials and Methods.   
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http://www.biologists.com/movies/DMM_Movies/DMM022251/Movie3.mp4
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Click here to Download Table S1 

Table S1.  Numerical Raw data and statistical analyses underpinning Figure 7B,C. 

Analyses for Fig. 7B on data in first sheet were performed by Two Way ANOVA using 

Statplus. Output is shown colour-coded sheets. Data for Fig. 7C and analysis are shown on 

second sheet. 
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http://www.biologists.com/movies/DMM_Movies/DMM022251/TableS1.xlsx

