












 
Figure 6.  SCs are activated in uninjured ΔIg3-MuSK mice. (a) Heatmap of 21 differentially expressed 
genes between the two genotypes detected by nCounter analysis using the Stem Cell Characterization 
Panel. (b) Comparison of the DEGs in WT and ΔIg3-MuSK SCs detected by nCounter analysis with the 
DEGs detected in SCs from either ‘young’ or ‘aged’ animals by RNAseq analysis during early damage-
induced activation (uninjured vs. 1 dpi; GSE121589). “*” indicates whether each gene was significantly 
upregulated or downregulated in the respective data sets. (c) Cell functions that are differentially 
regulated between WT and ΔIg3-MuSK SCs according to the Global Significance Score quantified by 
NanoString software.  
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Figure 7.  A model for the function of the MuSK-BMP pathway in SCs.  A. Signaling. The Ig3 
domain of MuSK mediates high affinity BMP binding and MuSK-BMP signaling, maintaining SC 
quiescence. In DIg3-MuSK, BMP binding and signaling is reduced, disrupting quiescence. B. SC 
dynamics and muscle growth. SCs expressing DIg3-MuSK are activated in uninjured adult 
muscle, divide and fuse into the myofiber, resulting in increased myofiber size and length, as 
well as elevated grip strength. Myonuclear domain size is maintained. The SCs in 5-month old 
muscle maintain stemness and can support regeneration following injury.   
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  Supplemental material 
 

 
 
Supplemental Figure 1. MuSK expression in SCs from uninjured and regenerating WT and ΔIg3-
MuSK muscle 
(a) Exon organization of MuSK. The two alternatively-spliced 30nt exons (5a and 5b) are indicated by 
asterisks. The PCR primers used for panels (b) and (c) are denoted F1 and F2, respectively.  (b.) SCs 
from 3- and 5- month-old uninjured WT muscle express FL-MuSK; ΔIg3-MuSK is not detected. SCs from 
resting muscle from constitutive ΔIg3-MuSK mice express only ΔIg3-MuSK, as predicted. (c.) SCs from 
regenerating 5-month-old WT muscle 5dpi express FL-MUSK, but no detectable ΔIg3-MuSK. SCs from 
regenerating muscle in ΔIg3-MuSK mice 5dpi express ΔIg3-MuSK transcripts. Note that MuSK has two 
alternatively-spliced 30 nucleotide exons (5a and 5b) between exons 5 and 6 (Fig. 1a). Alternative 
splicing of the 5b exon is the basis for the multiple bands detected (Jaime et al., 2022). 
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Supplemental Figure 2. Grip strength in ΔIg3-MuSK and WT mice at 3 and 5 months of age (a) Three 
different cohorts of male mice were used to assess 3 mo. grip strength (t-test, p=0.64, p=0.02, p=0.18). (b) 
One cohort of female mice was used to assess 3 mo. grip strength (t-test, p=0.38) (c) Three separate 
cohorts of male mice were used to asses 5 mo. grip strength (t-test, p=0.029, p=0.72, p=0.036, p=0.021). 
(d) One cohort of female mice was used to assess 5 mo. grip strength (t-test, p=0.16).  JRF STILL 
CONFUSED HERE 
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Supplemental Figure 3. Tamoxifen treatment at 3 months induces Cre-mediated recombination of 
the MuSK-Ig3 domain in SCs from Pax7CreERT2;R26RLSL-tdTomato;MuSK-Ig3loxP/loxP mice. (a.) 
Experimental design. Pax7CreERT2;R26RLSL-tdTomato;MuSK-Ig3loxP/loxP and Pax7CreERT2;R26RLSL-tdTomato mice 
were injected with 5 daily doses of tamoxifen at 3 months of age and the muscles were then harvested 2 
months later. Prior muscle harvest mice were lightly perfusion fixed with 0.5% PFA to capture SCs in their 
in vivo state. SCs were isolated via FACS, RNA was purified. (b.) Gel-based PCR analysis of  expression 
of FL-MuSK and ΔIg3-MuSK using the F1 and R primers (see Supp. Fig 1a.). Only FL-MuSK is detected 
in SCs from Pax7CreERT2;R26RLSL-tdTomato;MuSK-Ig3loxP/loxP mice and only ΔIg3-MuSK (617 and 587bp) is 
detected in control Pax7CreERT2;R26RLSL-tdTomato mice. See also Supp. Fig. 1 for details on primer location 
and band identification.  
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Supplemental Fig. 4. Nanostring nCounter unsupervised results. (a) Heatmap showing the 
unsupervised hierarchical clustering of WT SCs (orange, n=6) and ΔIg3-MuSK SCs (blue, n=6) generated 
via analysis of NanoString Stem Cell Characterization panel on Rosalind. (b) Ranking of gene set 
functions according to the Global Significance Scores quantified by Nanostring software, based on 
unsupervised clustering.   
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Supplemental Figure 5. Female ΔIg3-MuSK TA myofibers are larger at 3 and at 5 months.  At 3 months 
and 5 months, the minimum Feret diameter is about 10% larger in ΔIg3-MuSK mouse muscle (n=3-4 female 
mice, unpaired t-test, 3 mo. p=0.03; 5 mo. p=0.01) 
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