e LI F E RESEARCH ARTICLE a @
elifesciences.org

Figures and figure supplements
TBP/TFIID-dependent activation of MyoD target genes in skeletal muscle cells
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Figure 1. Regenerative potential and differentiation of MuSCs are intact in the absence of TBP2. (A) Cross-sections of unperturbed (left panel) and
notexin injured (right panel) muscles were histologicaly assessed by Hematoxilin/Eosin (H&E) staining to evaluate the muscle architecture 12 days post
notexin-mediated injury of the muscle. Size bar 100 um. Representative image of muscles analyzed from two WT and two TBP2_KO mice are presented.
(B) Representative images of cross-sections of unperturbed and of notexin injured muscles were immunolabeled with anti-laminin B2 (green) and anti-
Pax7 (red) antibodies. Nuclei were counterstained with DAPI (blue). Pax7-positive MuSCs (Muscle Stem cells - Satellite cells) in sub-laminar position are
indicated by an arrow. Size bar 200 um. (C) Quantification of Pax7-positive MuSCs residing in sub-laminar position in B. Muscles from two mice have
been analyzed and for each point, three different areas of the muscle were taken into account. Error bars represent a standard deviation among
biological replicates. Student's t test was used for statistical analyses in C and E, n.s. - not significant. (D) MuSCs were isolated by FACS-assisted
analysis as CD45-/CD31-/Ter119-/Scal-/CD34+/alphaZintergrin+ from unperturbed and from notexin injured (12 days post injury) muscles. Isolated
MuSCs were in vitro differentiated into myotubes, and immuno-labeled with anti-Myosin Heavy Chain (MHC) antibody (green) to monitor myotubes
formation. The nuclei were counterstained with Hoechst 33,258 (blue). Images were taken by Olympus IX71 microscope with 10x objective.

Figure 1 continued on next page
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Figure 1 continued

Representative images of differentiated MuSCs are presented. Size bar 50 um. (E) Quantification of nuclei residing within MHC-positive differentiated
MuSCs myotubes in D. Differentiation index is presented as% on nuclei within MHC-positive myotubes. Error bars represent a standard deviation

between two independent MuSC isolations, each cultured and quantified in triplicate. Student’s t test was used for statistical analyses in C and E, n.s. -
not significant.
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Figure 2. TBP2 is not expressed in myotubes. (A) RT-PCR analysis of RNA isolated from MuSC-derived myotubes, and from C2C12-derived myotubes.
RNA isolated from murine ovaries was used as a control for Thpl2 expression (gene coding for TBP2 protein). Relative expression of indicated genes is
presented as a fraction of Gapdh expression. Biological triplicates, error bars represent standard deviation. (B) Immunoblot analysis of the whole cell
lysate of C2C12 myotubes exogenously expressing murine Tbpl2 gene (mTBP2) or with a control plasmid. (C) RNA expression of indicated genes after
exogenous expression of TBP2 in differentiated C2C12 myotubes. Biological triplicates, error bars represent standard deviation. Student’s t test was
used for statistical analyses (***p < 0.001, n.s. - not significant). Myotubes in all experiments shown in this figure were collected by careful trypsinization
to avoid contamination with undifferentiated reserve cells (Kitzmann et al., 1998).
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Figure 2—figure supplement 1. RNA-seq data comparing Tbp and Tbpl2 gene expression in murine C2C12 and in human fibroblasts IMR90
converted by ectopic expression of MyoD. RNA-seq data in C2C12 proliferating moblasts (Myoblasts) and differentiated C2C12 (Myotubes) were
generated in B. Wold's laboratory (GSE20846) (Trapnell et al., 2010). RNA-seq data in IMR90 fibroblasts expressing MyoD were generated in our lab
(doi:10.5061/dryad.7gk36). GM_IMR90_MyoD sample represents proliferating IMR0 expressing MyoD (Myoblasts) and DM_IMR90_MyoD sample
represents IMR90 expressing MyoD and differentiated into myotubes (Myotubes). Tbp (gene coding for TBP) and Thpl2 (gene coding for TBP2) data
are presented, Ckm is a marker of terminally differentiated myotubes. RNA-seq data were uploaded to UCSC genome browser for visual

representation.
DOI: 10.7554/elife.12534.005
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Figure 3. TBP is required for myoblast differentiation into myotubes. (A) Representative images of C2C12 myoblasts differentiation into myotubes upon
TBP downregulation. TBP was downregulated using Tbp-targetting siRNA in C2C12 myoblasts. C2C12 myoblasts were differentiated into myotubes for
two days, and immunolabeled with anti-Myosin Heavy Chain (MHC) antibody (red) to monitor myotybes formation. The nuclei were counterstained with
Hoechst 33,258 (blue). Images were taken by Olympus IX71 microscope with 20x objective. Size bar 20 um. (B) Quantification of nuclei residing within
differentiated MHC-positive myotubes in A, represented as differentiation index. Error bars represent a standard deviation among three biological
replicates. Student's t test was used for statistical analyses (***p<0.001). (C) Immunoblot analysis of the whole cell lysate of C2C12 to assess the TBP
protein levels after siRNA-mediated silencing of TBP. (D) mRNA isolated from C2C12s grown in differentiation medium after siRNA-mediated
downregulation of TBP was analyzed by RT-PCR for expression of skeletal muscle specific genes Myog, Ckm and Actal. Relative expression of
indicated genes is presented as a fraction of Gapdh expression. Error bars represent a standard deviation among three biological replicates. Student’s
t test was used for statistical analyses (***p < 0.001).
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Figure 4. TFIID complex is present in proliferating myoblasts and differentiated myotubes. (A) Immunoblot analysis from nuclear extracts was used to
determine protein levels of TFIID subunits TBP, TAF1, TAF2, TAF4, TAF6, TAF10, TAF12 expressed in proliferating myoblasts (MB) and differentiated
myotubes (MT). Myoblast-specific expression of Cyclin D1 and myotube-specific expression of muscle markers Myogenin, MHC and Actinin 3 are used
as markers of C2C12 differentiation. Ponceau staining of proteins on the immunoblot membrane was used as a loading control. Representative
experiment is show. (B) Immunoprecipitation of endogenous TBP from C2C12 nuclear extract results in co-immunoprecipitation of TAF4 and TAF6
subunits of TFIID in both myoblasts (MB) and myotubes (MT). (C) 10-55% glycerol gradient size fractionation assay monitors co-fractionation of TFIID
subunits TBP, TAF4 and TAFé in high molecular weight fractions with a signal peaking in fractions corresponding to 0.6-1 MDa in both myoblasts (lower
panel) and myotubes (upper panel).
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Figure 4—figure supplement 1. Evaluation of TFIID subunit expression on RNA level during C2C12 and Satellite cells (MuSCs) differentiation. Reverse
Transcription - PCR (RT-PCR) analysis of RNA isolated from proliferating and differentiated (A) C2C12 and (B) Satellite cells (MuSCs). Signal is
represented as a fraction of Gapdh expression levels. Myotubes were collected by careful trypsinization (Kitzmann et al., 1998). Error bars represent a
standard deviation among three biological replicates. Student’s t test was used for statistical analyses (*p<0.05, **p<0.01, ***p<0.001).
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Figure 5. TBP is recruited to muscle genes upon muscle differentiation. Chromatin Immunoprecipitation (ChlIP) assay in proliferating C2C12 myoblasts
and differentiated C2C12 myotubes monitors recruitment of TBP and RNAPII-S5P components of PIC at promoters of skeletal muscle genes Myog,
Actal, Ttn, Pdlim3, Mylpf and Mybph. Transcriptionally active Gapdh promoter and inactive Sox2 promoter and Igh enhancer were used as controls.

Signal of relative recruitment is represented as a percentage of input DNA. Representative experiment of two independent biological replicate
experiments is shown.
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