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Supplementary Figure 1. TDP-43 gain-of-func;on Q331K and loss-of-func;on F210I point 1 
muta;ons do not alter skeletal muscle homeostasis. (A) Loca%on of the Q331K and F210I point 2 
muta%ons within the Tardbp gene in the analysed TDP-43 knock-in mouse models. The F210I 3 
muta%on falls within the RNA Recogni%on Mo%f 2 (RRM2), while Q331K muta%on is located in 4 
the prion-like Low Complexity Domain (LCD) of TDP-43. Numbers indicate amino-acid residues 5 
of the TDP-43 protein encoded by Tardbp. NES: nuclear export signal. NLS: nuclear localiza%on 6 
signal. (B) Representa%ve images of Haematoxylin and Eosin (H&E) staining, along with 7 
histograms of mean myofiber size (CSA) and size distribu%on, in cross-sec%ons of 'bialis anterior 8 
(TA, top) and soleus (boXom) muscles from adult heterozygous (HET) and homozygous (HOMO) 9 
TDP-43Q331K mice (leZ panel) and adult HET TDP-43F210I mice (right panel), compared with their 10 
control (WT) liXermates. (C-D) Representa%ve images and quan%fica%on of the percentage of 11 
muscle area stained by Sirius Red (SR) for collagen deposi%on (C), and Oil Red O (ORO) for fat 12 
infiltra%on (D) in TA (top) and soleus (boXom) muscles from HET and HOMO TDP-43Q331K mice 13 
(leZ panel) and HET TDP-43F210I mice (right panel), compared with their WT liXermates. Bar 14 
graphs represent mean ± SD. N=3 per condi%on. Student’s t test. *p<0.05; ns, not significant. 15 
Scale bars: 200 µm. 16 
 17 
Supplementary Figure 2. Skeletal muscle myofiber composition is preserved in TDP-18 
43Q331K and TDP-43F210I mice. Representa%ve images and corresponding histograms showing 19 
the percentage of fiber isoforms and their CSA, determined by immunolabelling of myosin heavy 20 
chain (MyHC) isoforms: type IIA (red), IIB (TA-sec%ons, green), IIX (unlabelled-black) and type I 21 
(soleus sec%ons, yellow), and LAMININ (basal lamina, blue) in TA (top) and soleus (boXom) 22 
muscles from HET and HOMO TDP-43Q331K mice (leZ panel) and HET TDP-43F210I mice (right 23 
panel), compared with their WT liXermates. Bar graphs represent mean ± SD. N=3 per condi%on. 24 
Two-way ANOVA (leZ) and Student’s t test per bin (right). ns, not significant. Scale bars: 200 µm. 25 
 26 
Supplementary Figure 3. Satellite cell homeostasis and regeneration are preserved in TDP-27 
43Q331K and TDP-43F210I mice. (A) LeZ: Experimental scheme for cardiotoxin (CTX) injury. Right: 28 
Representa%ve cross-sec%onal images of 'bialis anterior (TA, top) and soleus (boXom) muscles 29 
from adult heterozygous (HET) and homozygous (HOMO) TDP-43Q331K mice (leZ panel) and adult 30 
HET TDP-43F210I mice (right panel), compared with their control (WT) liXermates, 31 
immunolabelled for PAX7 (satellite cells-SC, green), LAMININ (basal lamina, red) and nuclei with 32 
DNA intercalant DAPI (blue). (B) Quan%fica%on of PAX7+ nuclei (SCs) per 100 fibers. (C) 33 
Representa%ve plots od FACS ga%ng and quan%fica%on of SC numbers per mg %ssue in uninjured 34 
muscles. (D) Clonogenic capacity of FACS-isolated SCs; dots represent individual wells. TDP-35 
43Q331K adult males and TDP-43F210I adult females. Bar graphs represent mean ± SD. N=3. One-36 
way ANOVA was performed to compare all groups (B, N=3), and pairwise comparisons were done 37 
using Student’s t test. *p<0.05; ns, not significant. (E) Principal Component Analysis (PCA) plots 38 
for the RNA-seq assay performed with isolated SCs from TDP-43Q331K and TDP-43F210I mice. Scale 39 
bars: 50 µm. 40 
 41 
Supplementary Figure 4. Skeletal muscle regeneration is preserved in TDP-43Q331K and TDP-42 
43F210I mice following injury. (A) Representa%ve images of Haematoxylin and Eosin (H&E) 43 
staining, along with histograms of mean myofiber size (CSA) and size distribu%on, in cross-44 



 
 
 
 

sec%ons of 'bialis anterior (TA, top) and soleus (boXom) muscles from adult homozygous 45 
(HOMO) TDP-43Q331K mice (leZ panel) and adult heterozygous (HET) TDP-43F210I mice (right 46 
panel), compared with their control (WT) liXermates, 30 days (d) aZer cardiotoxin (CTX) injury. 47 
(B-C) Representa%ve images and quan%fica%on of the percentage of muscle area stained by 48 
Sirius Red (SR) for collagen deposi%on (B), and Oil Red O (ORO) for fat infiltra%on (C) in TA (top) 49 
and soleus (boXom) muscles from HOMO TDP-43Q331K mice (leZ panel) and HET TDP-43F210I mice 50 
(right panel), compared with their WT liXermates at CTX d30. (D) Representa%ve images and 51 
corresponding histograms showing the percentage of fiber isoforms and their CSA, determined 52 
by immunolabelling of myosin heavy chain (MyHC) isoforms: type IIA (red), IIB (TA-sec%ons, 53 
green), IIX (unlabelled-black) and type I (soleus sec%ons, yellow), and LAMININ (basal lamina, 54 
blue) in TA (top) and soleus (boXom) muscles from HOMO TDP-43Q331K mice (leZ panel) and HET 55 
TDP-43F210I mice (right panel), compared with their WT liXermates at CTX d30. TDP-43Q331K adult 56 
males and TDP-43F210I adult females. Bar graphs represent mean ± SD. N=3. Two-way ANOVA 57 
(leZ) and Student’s t test per bin (right). ns, not significant. Scale bars: 200 µm. 58 
 59 
Supplementary Figure 5. TDP-43 deple;on in satellite cells from adult Pax7CreERT2/+;Tardbpfl/fl 60 
mice. (A) Schema%c representa%on of the condi%onal gene targe%ng strategy. Upon tamoxifen 61 
(TAM) administra%on, CreERT2 translocates to the nucleus and mediates recombina%on 62 
between loxP sites, flanking the exon 3 of the Tardbp gene encoding TDP-43 protein, to delete 63 
it. (B) Representa%ve images of 'bialis anterior (TA) and soleus cross-sec%ons immunolabelled 64 
for PAX7 (satellite cells-SC, green), TDP-43 (yellow), LAMININ (basal lamina, red), and nuclei 65 
counter-stained with DAPI (blue) from Pax7CreERT2/+;Tardbpfl/fl (cKO) in comparison to 66 
Pax7+/+;Tardbpfl/fl control (WT) mice 60 days (d60) post tamoxifen (TAM) injec%on. Scale bars: 25 67 
µm. (D) Isolated SCs aZer 72 hours (h) in culture, immunolabelled for PAX7 (green), TDP-43 68 
(yellow), and DAPI (blue), from cKO and WT mice. Scale bar: 20 µm. White arrows indicate PAX7+ 69 
SCs. Bar graphs represent mean ± SD.  N=4. Student’s t test. ***p<0.001; ****p<0.0001.  70 
 71 
Supplementary Figure 6. TDP-43 deple;on in satellite cells does not alter adult skeletal muscle 72 
homeostasis. (A) Body weight of adult Pax7CreERT2/+;Tardbpfl/fl (cKO) mice and Pax7+/+; Tardbpfl/fl 73 
control (WT) liXermates, females and males, respec%vely. (B) Grip strength normalized to body 74 
weight. f-, female; m-, male. (C) Representa%ve images of Haematoxylin and Eosin (H&E) 75 
staining, along with histograms of mean myofiber size (CSA) and size distribu%on, in cross-76 
sec%ons of 'bialis anterior (TA, top) and soleus (boXom) muscles from adult cKO female (leZ) 77 
and male (right) mice, compared with WT liXermates. (D-E) Representa%ve images (female TA 78 
and soleus) and quan%fica%on of the percentage of muscle area stained by Sirius Red (SR) for 79 
collagen deposi%on (D), and Oil Red O (ORO) for fat infiltra%on (E) in TA and soleus muscles from 80 
adult cKO female (leZ) and male (right) mice, compared with WT liXermates. (F) Representa%ve 81 
images and corresponding histograms showing the percentage of fiber isoforms and their CSA, 82 
determined by immunolabelling of myosin heavy chain (MyHC) isoforms: type IIA (red), IIB (TA-83 
sec%ons, green), IIX (unlabelled-black) and type I (soleus-sec%ons, yellow), and LAMININ (basal 84 
lamina, blue) in TA (female, top) and soleus (female, boXom) muscles from adult cKO female 85 
(leZ) and male (right) mice, compared with WT liXermates. Bar graphs represent mean ± SD. 86 
Student’s t test (A-E), two-way ANOVA (leZ) and Student’s t test per bin (right) (F). ns, not 87 
significant. Scale bars: 200 µm. 88 



 
 
 
 

 89 
Supplementary Figure 7. TDP-43 deple;on in female satellite cells abolishes muscle 90 
regenera;on and stem cell pool restora;on upon cardiotoxin injury. (A) As in Figure 5A-B for 91 
males, Tibialis anterior (TA), soleus, extensor digitorum longus (EDL), gastrocnemius and 92 
quadriceps muscle weights from female Pax7CreERT2/+;Tardbpfl/fl (cKO) mice and Pax7+/+;Tardbpfl/fl 93 
control (WT) liXermates, 30 days (d) post cardiotoxin-injury (CTX d30), and hindlimb 94 
photographs illustra%ng muscle loss. DoXed lines indicate %bia length (~1.7 cm). Bar graphs 95 
represent mean ± SD. N=8. (B) Grip strength normalized to body weight over the d7-14-21-30 96 
%me-points post-CTX. (C-F) Top: representa%ve images; boXom: quan%fica%on of TA and soleus 97 
muscles at CTX d14 and CTX d7 stained with (C) embryonic myosin heavy chain (eMyHC, newly 98 
formed myofibers, green), LAMININ (basal lamina, orange), and DAPI (nuclei, blue) and 99 
quan%fica%on of eMyHC+ area; (D) Haematoxylin & Eosin (H&E) for morphology and 100 
quan%fica%on of number of fibers per area; (E) Sirius Red (SR) for collagen deposi%on (area 101 
quan%fied); and (F) Oil Red O (ORO) for fat infiltra%on (area quan%fied). Bar graphs represent 102 
mean ± SD. N=2 per condi%on. (G) Upper panel: representa%ve cross-sec%onal images of TA and 103 
soleus muscles from female WT and cKO mice at CTX d21 immunolabelled for PAX7 (satellite 104 
cells-SC, green), LAMININ (red) and DAPI (blue). Lower panel: quan%fica%on of PAX7+ SCs in TA 105 
and soleus muscles at CTXd 14-21. Arrowheads indicate SCs. Scale bars: Bar graphs represent 106 
mean ± SD. N=1-2 per condi%on. Student’s t test. *p<0.05; **p<0.01; ***p<0.001. 107 
 108 
Supplementary Figure 8. TDP-43 deple;on remodels the transcriptomic profiles of adult 109 
satellite cells resembling signatures of physiological aging. (A-B) Principal Component Analysis 110 
(PCA) of RNA-seq and Volcano Plot of differen%ally expressed genes (DEG) (|log₂FC| ≥ 0.5, 111 
adjusted p<0.05) for satellite cells (SC) from adult and old Pax7+/+;Tardbpfl/fl control (WT) (A) and 112 
Pax7CreERT2/+;Tardbpfl/fl (cKO) (B) male mice. (C-D) Gene Set Enrichment Analysis (GSEA) results 113 
against the Reactome dataset (FDR q < 0.25) for adult from cKO and control WT male (C) and 114 
female (D) mice. (E-F) GSEA results against the Reactome dataset (FDR q < 0.25) for old and adult 115 
WT male mice, showing downregulated (E) and upregulated (F) pathways for SCs from old mice. 116 
N=3. 117 
 118 
Supplementary Figure 9. Aging produces limited addi;onal transcrip;onal changes in TDP-43-119 
deficient satellite cells. (A) Gene Set Enrichment Analysis (GSEA) results against the Reactome 120 
dataset (FDR q < 0.25) for satellite cells (SC) from adult and old Pax7CreERT2/+;Tardbpfl/fl (cKO) male 121 
mice. (B) GSEA results against the Reactome dataset (FDR q < 0.25) for satellite cells from old 122 
cKO and Pax7+/+;Tardbpfl/fl control WT male mice. N=3. 123 
 124 
Supplementary Figure 10. TDP-43 deple;on in satellite cells does not alter skeletal muscle 125 
integrity in aged mice. (A) Body weight of aged Pax7CreERT2/+;Tardbpfl/fl (cKO) mice and Pax7+/+; 126 
Tardbpfl/fl control (WT) liXermates, females and males, respec%vely. (B) Grip strength normalized 127 
to body weight over the life-%me of aged cKO and WT mice post-tamoxifen (TAM) administra%on. 128 
(C) Representa%ve images of Haematoxylin and Eosin (H&E) staining, along with histograms of 129 
mean myofiber size (CSA) and size distribu%on, in cross-sec%ons of 'bialis anterior (TA, top) and 130 
soleus (boXom) muscles from aged cKO female (leZ) and male (right) mice, compared with WT 131 
liXermates. (D-E) Representa%ve images (female TA and soleus) and quan%fica%on of the 132 



 
 
 
 

percentage of muscle area stained by Sirius Red (SR) for collagen deposi%on (D), and Oil Red O 133 
(ORO) for fat infiltra%on (E) in TA and soleus muscles from aged cKO female (leZ) and male (right) 134 
mice, compared with WT liXermates. (F) Representa%ve images and corresponding histograms 135 
showing the percentage of fiber isoforms and their CSA, determined by immunolabelling of 136 
myosin heavy chain (MyHC) isoforms: type IIA (red), IIB (TA-sec%ons, green), IIX (unlabelled-137 
black) and type I (soleus-sec%ons, yellow), and LAMININ (basal lamina, blue) in TA (female, top) 138 
and soleus (female, boXom) muscles from aged cKO female (leZ) and male (right) mice, 139 
compared with WT liXermates. Bar graphs represent mean ± SD. Student’s t test (A-E), two-way 140 
ANOVA (leZ) and Student’s t test per bin (right) (F). p<0.05; ns, not significant. 141 
 142 


