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Figure S1. Related to Figure 1. Master transcription factor-driven transcription 
reprogramming and chromatin binding.
A, Percentage of MYOD-positive nuclei. (n=3). Data are represented as mean +/- standard 
error of the mean (SEM). Two-way ANOVA was used for statistical analysis, corrected for 
multiple testing (Tukey), *** p<0.001.
B, Percentage of nuclei in MyHC positive cells. (n=3). Data are represented as mean +/-
standard error of the mean (SEM). Two-way ANOVA was used for statistical analysis, corrected 
for multiple testing (Tukey), *** p<0.001. 
C, Immunoblot analysis of the whole cell lysate (left). Data is represented as mean +/- SEM.
D, Cell cycle analysis (n=3). Data is represented as mean +/- SEM.
E, Selected biological functions enriched by MYOD comparing MYOD GM vs EMPTY GM and 
MYOD DM vs EMPTY DM (IPA). 
F, Percentage of up- or down-regulated genes in MYOD DM vs EMPTY GM that are common 
to up- or down-regulated genes in hMT vs EMPTY GM.
G, Relative expression of muscle, fibrotic and inflammatory genes (n=2-4) by RT-qPCR. Data 
is represented as mean +/- SEM. Two-way ANOVA was used for statistical analysis, corrected 
for multiple testing (Tukey), * p<0.05, ** p<0.01, *** p<0.001. 
H, Upstream prediction analysis by IPA based on the gene expression profile of MEFs and 
MEF-derived iPSCs. All categories have p< 1x10-7.
I, E-box motif enrichment (left) and distribution (right) at +/-50bp from MYOD peak summit, in 
GM (top) and DM (bottom).
J, UCSC snapshot of MYOD ChIP-seq in MYOD GM and in MYOD DM on SMARCD3 (top) or 
MYOG (bottom) loci.
K, Percentage of up- (black) or down- (grey) regulated genes during commitment and 
differentiation (All DE genes). Percentage of MYOD-bound up- or down-regulated genes during 
commitment and differentiation (MYOD-bound DE genes).
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Figure S2. Related to Figure 2. Hi-C Reproducibility and examples of differential 
interactions.
A, Scatter plot representing reproducibility of two biological replicates as in Dixon et al, 2012.
B. Reproducibility score of intra-chromosomal Hi-C contact matrices among biological 
replicates calculated using HiC-spector. Each chromosome is represented as a single circle.
C, Normalized Hi-C contact heatmaps for EMPTY GM (top left) vs MYOD GM (bottom right), 
and for MYOD GM (top left) vs MYOD DM (bottom right). Interaction under investigation is 
highlighted by blue boxes. Magnification of the blue boxes is shown on the corners of each 
heatmap.
D, Left: illustrative images of DNA FISH for two probes (green and red) spanning 100kb 
regions centered around two 4kb regions that differentially interacted with each other 
between EMPTY GM and MYOD GM. DNA is stained with Hoechst. Right: distance between 
DNA FISH probes. 
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Figure S3. Related to Figure 2. MYOD-domino effect of differential interactions.

A, Schematic representation of MYOD-domino effect on differential chromatin interactions.
B, Differential gene expression by RNA-seq of TFs whose DNA binding motif is present around 
the TSS located inside directly interacting bins (left). The directly interacting bins refer to Fig 2F 
EMPTY GM vs MYOD GM. 
C, Differential gene expression by RNA-seq of TFs whose DNA binding motif is present around 
the TSS contained within indirectly-interacting bins and other bins (right). indirectly-interacting 
bins and other bins refer to Fig 2F EMPTY GM vs MYOD GM. 
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Figure S4. Related to Figure 4. 3D Regulation of TGF-b1 Expression. 
A, Differential interaction NbyN map of TGF-b1 locus and location of altered IN during MYOD-
mediated commitment (black bar).
B, From top to bottom: blue arch representing decreased interaction between two IN 
boundaries (CTCF-bound bins) during MYOD-mediated commitment, red arch representing an 
increased interaction during MYOD-mediated commitment, UCSC snapshot of p300 ChIP-seq 
in IMR90 (blue), H3K27ac ChIP-seq in IMR90 (blue), H3K27ac ChIP-seq peaks enriched in 
IMR90 as compared to hMB and hMT (black bars), H3K27Ac ChIP-Seq in hMB, H3K27Ac 
ChIP-Seq in hMT, MYOD ChIP-seq in MYOD GM (magenta) and MYOD DM (light green), 
CTCF ChIP-seq in IMR90 (blue), RefSeq genes from UCSC browser, RNASeq of EMPTY GM 
(blue), EMPTY DM (light blue), MYOD GM (magenta), MYOD DM (light green). DpnII digestion 
sites (black)
C, Left: Close up representation of the DNA regions delimited by violet dashed box in (B), from 
top to bottom: H3K27ac ChIP-seq in IMR90 (blue) and hMB (violet), MYOD ChIP-seq in MYOD 
GM (magenta), DpnII sites, relative crosslinking frequencies (RCF) by in situ 3C using as view 
point MYOD peak at TGF-b1 promoter (gold eye) and measuring RCF with DpnII fragments 
above. Right: Close up representation of the DNA regions delimited by blue dashed box in (B), 
from top to bottom: MYOD ChIP-seq in MYOD GM (magenta), CTCF ChIP-seq in IMR90 
(blue) and DpnII sites. Relative crosslinking frequencies (RCF) by in situ 3C using as view 
point CTCF peak at IN boundaries containing TGF-b1 (red eye) and measuring RCF with DpnII 
fragments above (n=3). 3C data is represented as mean + SEM. T-test was used for statistical 
analysis, * p<0.05, ** p<0.01.
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Figure S5. Related to Figure 2 and 4. MYOD-bound differentially interacting elements 
are highly constraint and enriched in annotated pathogenic variants.

A, DNA sequence constraint of all bins genome-wide bins (WG, black), differentially 
interacting bins (DI, yellow), MYOD-bound bins DI bins (DI_MYOD, magenta), CTCF-bound 
DI bins (DI_CTCF, light blue) or MYOD and CTCF bound DI bins (DI_MYOD_CTCF, 
purple). Two-sample Kolmogorov-Smirnov test was used for statistical analysis.
B, Fraction of genome-wide bins (WG, black), differentially interacting bins (DI, yellow), 
MYOD-bound bins DI bins (DI_MYOD, magenta), CTCF-bound DI bins (DI_CTCF, light 
blue) or MYOD and CTCF bound DI bins (DI_MYOD_CTCF, purple) harboring variants 
associated to all diseases (left), inflammatory diseases (middle) or muscle diseases (right). 
One sided Fisher’s Exact Test was used for all statistical analysis in the figure.
C, DNA sequence constraint of all bins genome-wide (WG), differentially interacting bins 
(DI), CTCF-bound bins (WG_CTCF), differentially interacting bins co-bound by CTCF (Bd), 
and differentially interacting bins co-bound by CTCF and bound by MYOD (Bd_MYOD). 
Two-sample Kolmogorov-Smirnov test was used for statistical analysis.
D, Fraction of genome-wide (WG), differentially interacting bins (DI), CTCF-bound bins 
(WG_CTCF), differentially interacting bins co-bound by CTCF (Bd), and differentially 
interacting bins co-bound by CTCF and bound by MYOD (Bd_MYOD) harboring annotated 
pathogenic variants associated to all annotated diseases (left), inflammatory (middle) or 
muscle diseases (right).One sided Fisher’s Exact Test was used for all statistical analysis in 
the figure.
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Figure S6. Related to Figure 5. Requirement of Myod1 expression for maintaining 
myogenic 3D interaction.

A, Relative mRNA expression of TGF-b1 compared to EMPTY ON/ON (n=3). Data is 
represented as mean +/- SEM.
B, From top to bottom: magenta boxes representing bins with an increased interaction 
during MYOD-mediated commitment; blue boxes representing bins with decreased 
interaction between two IN boundaries (CTCF-bound bins) during MYOD-mediated 
commitment; UCSC snapshot of H3K27ac ChIP-seq in IMR90 (blue), in hMBs (purple) and 
in hMTs (dark green); MYOD ChIP-seq in MYOD GM (magenta) and MYOD DM (light 
green); CTCF ChIP-seq in IMR90 (blue); RefSeq genes; DpnII digestion sites (black); 
regions analyzed by ChIP-qPCR; eyes are viewpoints for 3C experiments.
C, From top to bottom: UCSC snapshot of the same region that in panel (B) within dashed 
blue box, MYOD ChIP-seq in MYOD GM; CTCF ChIP-seq in IMR90; DpnII sites; RCF 
values between CTCF peak at 5’ the region of an altered IN containing TGF-b1 (view point 
– red eye – see panel B) and the CTCF peak at 3’ region after 1 day of doxycycline 
treatment and 2 days with/out doxycycline treatment (ON/ON, ON/OFF). Data is 
represented as mean + SEM (n=3).
D, ChIP-qPCR analysis for CTCF, MYOD enrichment on the IN1 region (top panels) and on 
the IN2 region (bottom panels). Data are shown as relative enrichment to EMPTY ON/OFF, 
as mean +/- SEM (n=2).
E, From top to bottom: UCSC snapshot of the same region that in panel (B) within dashed 
red box, H3K27ac ChIP-seq in IMR90; H3K27ac ChIP-seq in hMBs; MYOD ChIP-seq in 
MYOD GM; DpnII sites; RCF values between a DpnII fragment containing MYOD peak in 
the promoter of TGF-b1 (view point – gold eye – see panel B) and an enhancer located at 
the 3’ of the gene after 1 day of doxycycline treatment and 2 days with/out doxycycline 
treatment (ON/ON, ON/OFF). (Right panel) Data is represented as mean + SEM (n=3).
F, ChIP-qPCR analysis for MYOD enrichment on the TGF-b1 promoter region (top panel) 
and on the Enhancer region (bottom panel). Data are shown as relative enrichment to 
EMPTY ON/OFF, as mean +/- SEM (n=2).
T-test was used for statistical analysis, * p<0.05, ** p<0.01.
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Figure S7. Related to Fig. 5. MYOD mechanisms to regulate gene expression conserved 
between human and mouse.

A, Scheme of the experimental approach in C2C12. C2C12 cells were kept non-confluent and 
transfected with siRNA scramble (siScr) or siRNA targeting Myod1 (siMyod1) for 72h.
B, Relative mRNA expression of Myod1, Tnnt2 (n=3). Data is represented as mean +/- SEM. 
*** p<0.001
C, Immunoblot analysis of the whole cell lysate. b-ACTIN is used as loading control.
D, From top to bottom: UCSC snapshot of MYOD ChIP-seq in C2C12 myoblasts, UCSC genes 
(arrow indicates transcription direction), conservation levels between human and mouse 
genomes, DpnII sites, RCF values between MYOD peak at Tnnt2 promoter (view point - gold 
eye symbol) and mouse homolog region to the human TNNT2 enhancer. Data is represented 
as mean + SEM (n=3).
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Table S2. Related to Fig. 4. Motif analysis at increased IN boundary interactions.

HOMER motif analysis at the center of MYOD peaks (+/-500bp) that mapped at IN boundaries 
with strengthen interaction bound by MYOD at both sides during MYOD-mediated commitment
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Table S3. Related to Fig. 4. Motif analysis at decreased IN boundary interactions.

HOMER motif analysis at the center of MYOD peaks (+/-500bp) that mapped at IN boundaries 
with weakened interaction bound by MYOD at both sides during MYOD-mediated commitment



Table S4. Related to STAR 
Methods. Primers for gene 
expression.

Name and sequence of primers used 
for RT-qPCR experiments.



Table S5. Related to STAR Methods. Primers for ChIP-qPCR. 
Name and sequence of primers used for ChIP-qPCR experiments.



Table S6. Related to STAR Methods. Primers for 3C.
Name and sequence of primers used for 3C experiments and genomic coordinate of the DpnII fragment 
of interest.



Table S7. Related to STAR Methods. guide RNAs. 
Name and sequence of gRNA DNA template, PAM sequence and genomic 
coordinates. 


