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Supplementary Figure 1: Skeletal muscle directly contributes to cartilage and bone during bone
repair, related to Figure 1

a, Experimental design of non-stabilized tibial fracture induced one month after GFP-EDL skeletal
muscle graft transplantation in wild type hosts. Callus sections of GFP-EDL skeletal muscle graft next
to the fracture callus (delimited by a yellow dotted line) at d14 post-fracture stained with safranin’O (SO,
left) and counterstained with DAPI (right). High magnification of cartilage (box 1) and bone (box 2, b,
white dotted line) containing GFP+ EDL skeletal muscle-derived chondrocytes (white arrowhead) and
osteocytes respectively (white arrow). b, Experimental design of GFP-EDL skeletal muscle graft at the
time of fracture of wild type hosts. Representative image of calluses at d14 post-fracture stained with SO
and adjacent section immunostained with S100b antibody (in red) and counterstained with DAPI. Image
on the right shows the delimitation of cartilage, endochondral bone and intramembranous bone areas
used for quantification. Quantification of percentage of GFP+ cells in fibrous tissue (1, green), cartilage
(2, blue), endochondral bone (3, red) and intramembranous bone (4, orange), normalized on the total
number of GFP+ cells within the callus. n=5, bm: bone-marrow. DAPI in blue, GFP in green. Scale bar:
low magnification: Imm, high magnification: 50um. Representative images of 3 distinct samples. All

data represent mean + SD. Images are representative of 2 independent experiments.



Supplementary Figure 2
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Supplementary Figure 2: Myogenic lineage does not contribute to bone repair, related to Figure 1
a, Experimental design. Longitudinal callus section at d14 after non-stabilized tibial fracture (left) or

"G mice. Top: Representative images stained

polytrauma (right) in tamoxifen-induced Pax7"*ER2; Rosa
with safranin’O (SO) (callus delimited by a black dotted line) and adjacent sections counterstained with
DAPI. Bottom: High magnification of callus (box1) and muscle (box2) shows no GFP signal in cartilage
or bone and GFP+ new myofibers next to the callus in mice after polytrauma. b, Experimental design of
EDL skeletal muscle grafts from Pax7<"°ER72: Rosa™ ™S mice transplanted adjacent to the fractured tibia
in wild-type hosts. Longitudinal callus section counterstained with DAPI showing EDL-derived cells
(Tomato+) within the callus (delimited by a white dotted line) and regenerating myofibers within the
graft (GFP+, asterisk). Enlarged view of boxed area 1 in cartilage stained with SO and counterstained
with DAPI shows only Tomato+ chondrocytes and absence of GFP+ chondrocytes. DAPI in blue, GFP

in green, Tomato in red. Scale bar: low magnification: 1mm, high magnification: 50pum. Representative

images of 3 distinct samples.
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Supplementary Figure 3: Lineage analyses of skeletal muscle-derived cells contributing to bone
repair, related to Figure 1
a, Experimental design of Prx1¢;Rosa™™° EDL skeletal muscle graft transplanted at the fracture site

of wild type hosts. Top and middle: Representative sections of fracture calluses at days 3, 5, 7, 14 and



21 post non-stabilized tibial fracture stained by safranin’O (SO) or Masson’s trichrome (TC) (callus
delimited by a black dotted line) and adjacent sections counterstained with DAPI (callus delimited by a
yellow dotted line). Bottom: high magnification-of red boxed areas showing the migration of graft
derived cells into the callus from d5 (bone cortices delimited by a white dotted line), differentiation into
chondrocytes between d7 and d14 and into osteocytes at d21 post-fracture (white arrows, new bone
delimited by an orange dotted line). Scale bar: SO/TC: 1mm, high magnification d3, d5, d7: 250 pum,
d14: 50pm and d21: 25 um. b, Experimental design of PrxI¢;Rosa”™™° EDL skeletal muscle graft
transplanted next to unfractured tibia of wild-type hosts. Longitudinal sections of hindlimb at d5 and d21
post-transplantation stained with SO and adjacent sections counterstained with DAPI. High
magnifications (boxed areas 1-4) show GFP+ cells within grafted EDL skeletal muscle at d5 post-
transplantation, but no GFP+ cells in adjacent endogenous muscles, periosteum (po) or bone marrow
(bm) at d5 and d21 post-transplantation. Scale bar: SO/TC: 1mm, high magnification, boxed areas 1 and
3: 100 um, boxed areas 2 and 4: 50um. ¢, Experimental design of skeletal muscle cells grafted at the
fracture site of wild type hosts. Skeletal muscle cells were isolated from skeletal muscle of
Prx1°7;Rosa™™% mice and transplanted at the fracture site of wild type mice following cell sorting.
Callus sections stained with SO at d14 post-fracture and with TC at d21 post-fracture and visualization
of Prx1-derived (GFP+) and non Prx1-derived (Tomato+) skeletal muscle cells on adjacent sections
counterstained with DAPI. High magnification of cartilage and bone (b, white dotted line) areas. Scale
bar: SO/TC: Imm, high magnification for cartilage 50 um, and for bone 25um. po: periosteum, bm: bone
marrow, c: cortex. Representative images of at least 3 distinct samples. d, Osteogenic (alizarin red
staining), adipogenic (oil red o staining), chondrogenic (alcian blue staining), fibrogenic (aSMA
immunocytochemistry) and myogenic (phase contrast) in vitro differentiation of Prx1-derived skeletal
muscle cells. Representative images from 3 independent samples. Scale bar: 10pum. e, RT-qPCR analysis
on sorted Prx1-derived skeletal muscle cells from PrxI¢;Rosa’" mice at P1. n=4 animals per group.
DAPI in blue, GFP in green, Tomato in red. All data represent mean + SD. Images are representative to

2 independent experiments.
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Supplementary Figure 4: Single-cell RNAseq analyses of

progenitors, related to Figure 2

skeletal muscle mesenchymal

a, Expression of endothelial, hematopoietic, myogenic and chondro-osteogenic markers at d0 in sScRNA-

seq. b, Left, Experimental design of flow cytometry analysis. Right, Schematic representation of gating

strategy of skeletal muscle cells used for flow cytometry analysis. ¢, d, FACS plots displaying the
distribution of PDGFRp, CD29, PDGFRa, Scal and CD34 cells in the GFP+/CD45-CD11b-CD31-



population (¢) and in the GFP-/CD45-CD11b-CD31- double negative population (d). GFP- and GFP+
populations are gated as showed in panel b. Values represent the average of 3 independent experiments.
e, Feature plot expression of 6C3 and I markers in Terl19-/Cd45-/Tie2-/ItgaV+ sub-population.
According to Chan et al', 6C3/Thyl double negative cells correspond to stem/progenitor cells (orange
dots), 6C3+/Thyl- correspond to stromal cells (red dots) and 6C3-/Thyl+ correspond to

osteochondroprogenitors (blue dots). f, Feature plots expression of genes described in the literature as

skeletal stem cell markers®”’.
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Supplementary Figure 5: Comparative single-cell RNAseq analyses of Prxl-derived skeletal
muscle cells and previously reported skeletal muscle datasets, related to Figure 2.

a, UMAP projection of the 4 datasets integrated: whole mononucleated cells from Tabula Muris
consortium® (grey dots), Giordani L. et al® (blue dots), HicI**RT; Rosa®™" sorted skeletal muscle cells
from Wilder Scott R.! (red dots) and Prx1“;Rosa™™ sorted skeletal muscle cells (green dots). b,
Unsupervised clusterization of the 4 datasets integrated results into 17 clusters. Cell populations are
delimited by a black dotted line. ¢, Expression specific markers defining 7 populations within skeletal

muscle. d, Percentage of each sub-population per dataset.



Supplementary Figure 6
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Supplementary Figure 6: Single-cell RN Aseq analysis of skeletal muscle mesenchymal progenitors

in response to bone fracture, related to Figure 3

a, Left: UMAP visualization of integrated data from d0, d3 and d5 Prx1-derived skeletal muscle cells.

Right: Percentage of subpopulation per sample in combined analysis of d0, d3 and d5 post-fracture

samples. b, Dotplot of indicated genes expression identifying FAP/MP, tenocyte-like cells, pericytes and

Sppl/Lgals3 cell populations. ¢, Dotplot of FAP/MP and fibroblast genes expression. d, Pseudobulk

expression of chondrogenic and osteogenic markers in d0, d3 and d5 post-fracture samples. e,

Mesenchymal, fibrogenic, chondrogenic and osteogenic lineage score in d0, d3 and d5 post-fracture

samples per cluster. Teno.: tenocyte like cells, Fibro.: fibroblasts.



Supplementary Figure 7
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Supplementary Figure 7: Impact of skeletal muscle injury on bone repair, related to Figure 4

a, Representative sections of non-stabilized tibial fracture calluses stained with safranin’o (SO) and
picro-sirius (PS) at days 7, 14, 21, 28 and 56 post-fracture (left panels) and post-polytrauma (right panels)
(callus outlined with a black dotted line, high magnifications of boxed areas). f: fibrosis, c: cartilage, b:
bone, Scale bar=1mm, box areas =50pum. b, Immunostaining of PDGFRa (green, left) and Periostin
(POSTN, green, right) in fibrosis (delimited by a white dotted line) of wild-type callus. Scale bar: 50um.
¢, Tibialis anterior (TA) muscle sections at 14 and 30 days post-skeletal muscle injury alone (upper and
lower panel respectively) stained with Hematoxylin and Eosin (HE) and PS. High magnifications show
centronucleated myofibers (arrowheads) in the regenerating area (boxes 1,3) and centronucleated
myofibers surrounded by fibrous tissue (asterisks) in the fibrotic area (boxes 2,4). Representative images
of 3 distinct experiments. Scale bar=Imm, box areas =50um. d, Histomorphometric quantification of
callus, cartilage and bone volumes in fractures without muscle injury, with total muscle injury (as shown
in Figure 1) or with TA muscle injury only at days 7, 14, 21 and 28 post-fracture. d7 n=6, d14 n=5, d21
n=>5, d28 n=5. Statistical analyses were performed following two-sided Mann-Whitney test and exact p-

values are indicated in the graph. All data represent mean + SD.
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Supplementary Figure 8
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Supplementary Figure 8: Skeletal muscle injury impairs bone regeneration in a semi-stabilized
fracture model.

a, Experimental design of EDL skeletal muscle graft from GFP-mice transplanted at the fracture site of
semi-stabilized tibial fracture of wild type hosts. b, Longitudinal callus sections stained with safranin’O
(SO) and adjacent section counterstained with DAPI at d14 post-fracture (callus delimited by dotted
line). High magnification of boxed areas show GFP+ skeletal muscle-derived cells within cartilage
(yellow arrow). DAPI in blue, GFP in green. ¢, Histomorphometric analyses of callus, cartilage and bone
volumes at d14 and d21 post-fracture or post-polytrauma (d14 fracture n=7, d14 polytrauma n=5, d21
fracture n=6, d21 polytrauma n=5. d, Longitudinal callus sections stained with SO, Masson’s trichrome
(TC) and micro-CT images at d14 and d21 post-fracture (top) or post-polytrauma (bottom). High
magnification of red boxed area show defect in bone bridging after polytrauma (asterix) compared to
fracture alone (orange arrowhead). Percentage of healed and non-healed calluses (fracture n=7,
polytrauma n=7) (Fx: fracture, PT: polytrauma). Quantification of volume of mineralized bone based on
micro-CT images (fracture n=3, polytrauma n=4). Statistical analyses were performed following two-

sided Mann-Whitney test and exact p-values are indicated in the graph. All data represent mean + SD.
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Supplementary Figure 9
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Supplementary Figure 9: Single-cell RNAseq analysis of skeletal muscle mesenchymal progenitors

in response to fracture and polytrauma, related to Figure 5

a, Expression of chondrogenic markers among clusters. b, Dotplot of fibroblast and mesenchymal

markers among clusters in combined analysis of d0O, d3 and d5 post-fracture and post-polytrauma

samples. ¢, UMAP projection of sample aggregate after cell cycle regression. d, Expression of markers

identifying clusters in sample aggregate after cell cycle regression.
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Supplementary Figure 10
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Supplementary Figure 10: Imatinib treatment decreases fibrotic tissue accumulation in non-
stabilized fracture model after polytrauma, related to Figure 7.

Daily injection of Imatinib® (50mg/kg/day) or vehicle (PBS) in mice with polytrauma.
Histomorphometric analyses of total callus, cartilage, bone and fibrosis volumes of Imatinib-treated and
PBS-treated mice at days 7 or 21 post-polytrauma (d7 PBS-treated n=4, d7 Imatinib-treated n=8, d21
PBS-treated n=7, d21 Imatinib-treated n=6). Statistical analyses were performed following two-sided

Mann-Whitney test and exact p-values are indicated in the graph. All data represent mean + SD.
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Lineage Genes used
Fibrogenic GO list number 0043062
Mesenchymal "Cd34", "Cxcll12", "Prrx1", "Ly6a", "Pdgfra", "Eng"
Osteogenic "Alpl", "Sp7", "Ibsp", "Runx2"
Chondrogenic GO list number 0051216
Coll death "Casp3", "Casp7", "Bax",uﬁgﬁl"", "Apafl", "Bid", "Bel2",

Supplementary information, Table 1: Markers used in lineage analysis, related to Figures 2 and 4
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Name of signalling pathways in | Adjusted P- Genes Linked with References
Enrich R value chondrogenesi
s
AP-1 transcription factor 5,01901E-08 Egrl;Jun; 116, Maf: YES 1112
network Duspl, Fos;Cyr61;Atf3
ATF2 transcription factor 1,26316E-08 Pdgfira; Jun;116;Duspl; | YES 13-15
network Mmp2,;Ddit3,; Fos; Atf3
Diabetes pathways 8,73293E-06 Igfbp5;1gfbp4,;Ddit3; NO
Mmp2;1gfbp6,1gf1;
Klf4,; 413
ERBB1 downstream pathway 0,000142914 Egrl;Zfp36;Jun; YES 1617
Duspl,Pik3ri;Fos
Insulin-like growth factor (IGF) | 1,2351E-07 Igfbp5;Igfbp4; Mmp2; YES 18-20
activity regulation by insulin- Igf1,1gfbp6
like growth factor binding
proteins (IGFBPs)
Nuclear beta-catenin signaling | 0,000329148 Jun; Mmp2,1d2;KIf4; YES 223
and target gene transcription Cyr61
regulation
Pathways in cancer 0,0007548 Fzdl,Pdgfra; Fgf7,Jun; | NO
116; Mmp2; Pik3r1;1gf1;
Fos
RAGE pathway 8,42527E-05 116, Ace;1d2;Igf1;Icaml | YES 24
Regular glucocorticoid receptor | 3,3959E-05 Egrl;Nrdal Jun;1l6; YES 25,26
pathway Fos;Icaml
regulation of canonical Wnt 0,000206461 Collal,;Sfrp4;Ddx3x;1g | YES 27,28
signaling pathway fbp4,;Ddit3;1gfbp6,
(GO:0060828) Uba52;Dkk2
Signaling by PDGF 0,00030721 Collal;Pdgfra;Nr4al; | NO
Col3al;Col2al,Pik3rl
Supplementary information, Table 2: Signaling pathways linked with chondrogenic

differentiation, related to Figure 5. Top: Enrich R results of GO enrichment analysis, Statistical analyses

were performed following Fischer exact test. Bottom: References used to analyze Enrich R results.
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Gene

Primer sequence

Cd34 forward
Cd34 reverse

AAGGCTGGGTGAAGACCCTTA
TGAATGGCCGTTTCTGGAAGT

Cxcl12 forward
Cxcl12 reverse

GAGCCAACGTCAAGCATCTG
CGGGTCAATGCACACTTGTC

Mx1 forward
Mx1 reverse

GACCATAGGGGTCTTGACCAA
AGACTTGCTCTTTCTGAAAAGCC

Gremlinl forward
Gremlinl reverse

AAGCGAGATTGGTGCAAAACT
GAAGCGGTTGATGATAGTGCG

Pdgfra forward

AGAGTTACACGTTTGAGCTGTC

Pdgfra reverse GTCCCTCCACGGTACTCCT
Nestin forward TCCCTTAGTCTGGAAGTGGCTA
Nestin reverse GGTGTCTGCAAGCGAGAGTT

Leptin Receptor forward
Leptin Receptor reverse

ATGTGCCCTTCCGATATACAACC
CGTGTCATCCACTAATCTTCTGG

PW1 forward

TCATGCACACTAGGGAGAACC

PWI reverse GGCAGCACTCCTACTGAAGG
Tcf4 forward CGAAAAGTTCCTCCGGGTTTG
Tcf4 reverse CGTAGCCGGGCTGATTCAT

Acta2 forward
Acta2 reverse

GTCCCAGACATCAGGGAGTAA
TCGGATACTTCAGCGTCAGGA

Vimentin forward
Vimentin reverse

CTGCTTCAAGACTCGGTGGAC
ATCTCCTCCTCGTACAGGTCG

NG2 forward GGGCTGTGCTGTCTGTTGA

NG2 reverse TGATTCCCTTCAGGTAAGGCA
Pdgfrb forward TTCCAGGAGTGATACCAGCTT
Pdgfrb reverse AGGGGGCGTGATGACTAGG

Scx forward CTGGCCTCCAGCTACATTTCT
Scx reverse GTCACGGTCTTTGCTCAACTT
Tnmd forward ACACTTCTGGCCCGAGGTAT
Tnmd reverse GACTTCCAATGTTTCATCAGTGC
TnC forward ACGGCTACCACAGAAGCTG

TnC reverse

ATGGCTGTTGTTGCTATGGCA

Pax7 forward
Pax7 reverse

GCTACCAGTACAGCCAGTATG
GTCACTAAGCATGGGTAGATG

Gapdh forward
Gapdh reverse

AGGTCGGTGTGAACGGATTTG
TGTAGACCATGTAGTTGAGGTCA

Supplementary information, Table 3: List of primers used for RT-qPCR analyses.
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