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Abstract
Skeletal muscle differentiation relies on the coordinated activation and repression of specific subsets
of genes. This reflects extensive changes in chromatin architecture, composition of chromatin-
associated complexes and histone modifications at the promoter/enhancer elements of skeletal
muscle genes. An early, key event in the activation of muscle-specific gene transcription is the
disruption of the repressive conformation imposed by nucleosomes, which impede the access of
pioneer transcription factors, such as the muscle-specific basic helix–loop–helix (bHLH) factors
MyoD and Myf5, to their DNA-binding sites. This review focuses on our current understanding of
the role of the SWI/SNF ATP-dependent chromatin-remodeling complex in the activation of the
myogenic program, by inducing conformational changes permissive for muscle-gene expression.
Recent findings suggest that specific combinations of individual SWI/SNF components can generate
sub-complexes with specialized functions that are engaged at sequential stages of muscle-gene
activation — e.g. initial displacement of the nucleosome followed by the loading of the complete
myogenic transcriptosome that promotes gene transcription. SWI/SNF composition and function is
regulated by the exchange of specific variants of structural sub-units. In turn, an exchange of histone
variants and related epigenetic modifications might reflect the impact of distinct SWI/SNF complexes
on the architecture and activity of target promoter/enhancer elements. Thus, the SWI/SNF complexes
should be regarded not just as simple executors of the program imposed by transcription factors, but
as multifaceted “readers” and “shapers” of the chromatin/DNA landscape within target muscle genes
along the transition from myoblasts to myotubes.
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Introduction
During cellular differentiation, the activation of tissue- and lineage-specific genes coincides
with the disruption of the repressive conformation imposed by nucleosomes at previously silent
loci. This task is achieved by the combinatorial activities of tissue-specific transcription factors
and multi-sub-unit machineries that decompose the chromatin by disassembling and
reassembling the nucleosomes [1]. For instance, during skeletal muscle differentiation the
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myogenic bHLH proteins MyoD and Myf5, which are expressed in myoblasts prior to the
differentiation, face the challenge of gaining access to their binding sites (the so-called Eboxes-
CANNTG) on muscle genes, by overcoming the unfavorable conformation of repressive
chromatin [2]. Physical and functional interactions between muscle bHLH proteins and ATP-
dependent SWI/SNF chromatin-remodeling complexes [3,4] promote the displacement of
nucleosomes and generate the landscape conducive for the activation of transcription, by
favoring the access of muscle bHLH proteins and MEF2 factors, and the assembly of the
myogenic transcriptosome. The alternative presence of two catalytic sub-units, either Brg1 or
Brm, confers on the SWI/SNF complex the ATPase activity necessary to remodel the chromatin
[5]; moreover, different combinations of non-enzymatic, structural sub-units, such as the Brg1/
Brm-associated factors (BAFs), can generate different sub-complexes, thereby providing the
molecular variability by which SWI/SNF complexes select the interactions with different
tissue-specific transcription factors and with other chromatin-modifying enzymes [6,7]. Thus,
the specific composition of SWI/SNF sub-complexes determines their activity and specificity
for particular subsets of genes. An exchange of SW/SNF variant sub-units at key transitions
of the myogenic program might generate sub-complexes dedicated to specific tasks, such as
facilitating the access of pioneer transcriptional activators and “reading” the combinations of
histone marks generated by the activity of muscle-specific transcription factors and
components of the epigenetic machinery.

Transcriptional control by chromatin remodelers during skeletal muscle
differentiation

The muscle regulatory factors (MRFs) belonging to the bHLH family — MyoD, Myf5, MRF4
and myogenin — activates and perpetuates the skeletal myogenic program by promoting the
gradual expression of muscle-specific genes in myoblasts [8]. This task is achieved with the
contribution of other transcription factors, such as the MEF2 family members, which are
expressed ubiquitously and cooperate with muscle bHLH proteins to activate muscle-gene
transcription in myoblasts [9]. Recent evidence supports the existence of a network of
functional interactions between different transcription factors induced by muscle bHLH
proteins, MEF2 proteins and chromatin-modifying complexes that regulate the global and
gene-specific chromatin conformation during the transition of myoblasts to myotubes [10–
12].

The activation of muscle gene expression by muscle regulatory factors (MRFs)
The coordinated expression of muscle genes is ensured by the temporal regulation of MRF
expression. Myf5 and MyoD are expressed in myoblasts prior to their differentiation, and are
responsible for the myogenic determination of precursor cells and for the activation of
downstream target genes, including the other muscle bHLH proteins, myogenin and MRF4
[13]. The cross-activation among muscle bHLH factors amplifies the repertoire of MRFs
engaged to activate the expression of contractile, metabolic and structural muscle genes. For
instance, at early gene promoters MyoD alone is sufficient for a full gene expression, whereas
late muscle gene transcription requires the sequential binding of MyoD and myogenin, together
with specific MEF2 isoforms [10,11,14]. This process culminates with the fusion of myoblasts
into multinucleated myotubes, which are competent to perform contractile and metabolic
functions.

Muscle bHLH proteins heterodimerize with ubiquitously expressed E-proteins (the products
of the E2A gene) to productively bind the Ebox sequences in the regulatory region of many
muscle-specific genes [15]. Activation of muscle gene expression by myogenic proteins
requires the activity of a large variety of chromatin-modifying complexes, including the
ATPase-dependent SWI/SNF chromatin-remodeling complexes on regulatory regions of target
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genes [12]. This process is regulated by the intracellular signaling pathways elicited by
differentiation cues that control the composition of the complexes associated to muscle bHLH
and MEF2 proteins on the chromatin of target genes [12].

One intriguing and still unsolved issue relates to the mechanism by which pioneer MRFs
recognize the binding sequences within the regulatory elements of their target genes within the
repressive chromatin. In particular, MRFs face the challenge imposed by the nucleosomes that
impede the access to cis-regulatory sequences in promoters of inactive genes, to preclude the
inadverted expression of muscle differentiation genes in undifferentiated myoblasts. As such,
the competition between nucleosomes and MRF muscle progenitors ensures the temporal
coordination of gene expression at the transition from undifferentiated to terminally
differentiated muscle cells. Nucleosomes typically cover the regions flanking the transcription
start site (TSS) within the promoter of these regulated genes [1]. Thus, it is important to
understand the mechanism by which the barrier imposed by nucleosomes is overcame by
pioneer MRFs to initiate transcription at previously silent loci. Since at least one binding site
in the promoter region of these genes might be partly exposed and thereby permits the access
to pioneer transcription factors, an effort is currently being made to determine the identity and
the mechanism of action of those transcription factors, which prime muscle loci for activation
in skeletal myoblasts. While MyoD and Myf5 are the most obvious candidates, given their
expression pattern and associated remodeling activities [16] that distinguish them from the
other muscle bHLH factors, it is still unclear whether they can directly gain access to canonical
Eboxes located on promoters covered by nucleosomes. Alternatively, pioneer MRFs can access
their target sequences via binding to non-canonical Eboxes or through the association with
other transcription factors that recognize DNA-binding sites that are exposed. An interesting
model has been proposed in which the formation of a Pbx1/MyoD complex on a non-canonical
Ebox in the distal region of myogenin promoter [17] permits the initial recruitment of chromatin
remodelers that might contribute to nucleosome displacement and allow the subsequent
recruitment of muscle bHLH and MEF2 proteins with the full complement of associated
histone-modifying and chromatin-remodeling complexes. This model has been substantiated
in MyoD-converted fibroblasts, in which Pbx1/MyoD complex might induce an early
hyperacetylation of the distal region of the myogenic promoter, independent on Brg1
recruitment, but possibly via recruitment of a yet unidentified complex. These modifications
displace the nucleosome and permit the subsequent binding of muscle bHLH and MEF2
proteins with an associated Brg1-containing SWI/SNF complex [18]. According to this model,
MyoD (or other pioneer MRFs) initiates the chromatin modifications at target genes, prior to
the recruitment of the epigenetic machinery necessary for activation of transcription (Fig. 1).
Moreover, SWI/SNF activity is required to maintain the expression of muscle genes in
myotubes [19]. This multistep mechanism of gene activation suggests that different chromatin-
modifying complexes can perform specific tasks within the process of muscle-gene activation
during skeletal myogenesis. In the following paragraphs, we will summarize the current
evidence supporting the existence of different SWI/SNF sub-complexes that might be involved
in the remodeling of the chromatin at different stages of the differentiation program.

Networks in chromatin dynamics: histones and remodelers
How complicated is the task that MRFs face to change the architecture of target genes and
initiate transcription?

In eukaryotic organisms, both the length and complexity of the genome impose a highly
compacted and dynamic chromatin organization. The fundamental unit by which DNA is
packaged is a 147 bp long stretch of DNA wrapped twice around an octamer of the core histones
H2A, H2B, H3 and H4. These arrays of particles called nucleosomes are separated by a 20–
50 bp of unwound linker DNA H1 [20]. This basic module can vary in the composition of
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histone variants and can be modulated by specific post-translational modifications of histone
tail. The nucleosome represents the first level of compaction of DNA. The N-terminal tails of
the four core histones protrude from the compact particle to contact DNA, other histones, and
non-histone proteins, thus forming high order structures and specialized chromatin domains.
Modifications of the chromatin architecture, such as DNA methylation, histone post-
translational modifications, histone exchange and ATP-dependent chromatin remodeling allow
a prompt response to environmental signals and control specific developmental programs.
Chromatin modifiers can alter the histone–DNA contact by covalent modification or by ATP
hydrolysis. In developmentally regulated genes (e.g. lineage- and tissue-specific genes),
characterized by high nucleosome occupancy near the transcription start site [1], changes in
gene expression require the action of ATP-dependent chromatin remodeling enzymes to
promote the sliding or eviction of the nucleosomes and the exposure of binding sites for tissue-
specific transcriptional activators. Among the ATP-dependent modifiers, the SWI/SNF family
contributes to the activation of muscle genes during skeletal myogenesis, and the ATPase
activity of Brg1 and Brm is essential for gene activation by myogenic transcription factors
[3,4].

Moreover, SWI/SNF complexes might have an additional and more specific role. They may
actively participate in the focal and global chromatin re-organization that occurs in myoblasts
prior to their differentiation into myotubes. In this regard, increasing evidence indicates
functional and physical interactions between SWI/SNF complex, myogenic bHLH factors and
other histone-modifying complexes to control nucleosome position and accessibility at the
transition from myoblasts to myotubes.

SWI/SNF interactions with other histoneodifying complexes and the
chromatin reonfiguration at muscle loci during myoblast differentiation

Since SWI/SNF complexes can promote both gene activation and repression by nucleosome
disruption and reconstruction [5], it is formally possible that they mediate both processes to
coordinate gene expression and repression during skeletal myogenesis. While current data
indicate a prominent role of SWI/SNF in the activation of muscle-gene expression, the physical
and functional interactions reported in other cell types between SWI/SNF and other chromatin
modifiers (see below) suggest a more complicated picture.

The ability of MyoD to promote myogenic conversion when ectopically introduced in non-
muscle cells reflects the concerted activity of the associated epigenetic machinery that remodels
the chromatin in the regulatory regions of target gene [16]. Of note, the composition of this
machinery is extremely heterogeneous and dynamic, with a stage-specific association of
distinct enzymatic complexes that execute different functions in myoblasts vs myotubes. In
undifferentiated myoblasts, muscle-specific gene activation is precluded by the recruitment of
transcriptional corepressors, such as histone deacetylases (HDACs) and histone
methyltransferases, which contribute to generate the epigenetic marks associated with silent
chromatin — H3–K9 dimethylation, H3K27 trimethylation and local hypoacetylation [12].
Upon differentiation cues, the chromatin at muscle promoters undergoes massive structural
changes that reflect the elimination of HDACs and repressive methyltransferases, such as
Suv39h1 and Polycomb complex [21–23], in favor of the recruitment and functional activation
of positive regulators, such as histone acetyltransferases (HATs), arginine methyltransferases
and SWI/SNF complexes. The result of these modifications is the deletion of pre-existing marks
of transcriptional repression and the deposition of positive epigenetic modifications, such as
H3–K4 trimethylation [12]. Whether these two processes occur simultaneously or sequentially
is currently unknown. Likewise, the functional relationship between repressive and activatory
chromatin-associated enzymatic complexes, which has been reported in other cell types, has
not been yet investigated in muscle cells. In this regard, increasing interest is now directed
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toward the function of specific histone demethylases of the Jumonj family, as crucial effectors
of the epigenetic switch during myoblast-to-myotube transition [24]. Moreover, other events,
such as histone exchange, are likely involved in the switching of the epigenetic signature.

How do SWI/SNF complexes contribute to the epigenetic switch that occurs at muscle genes
during the transition from myoblasts to myotubes?

A number of reported interactions between SWI/SNF and other chromatin-modifying
complexes suggest that these interactions can be involved in some of the molecular events
underlying the changes in chromatin architecture at muscle loci during myoblast
differentiation.

An indirect link between SWI/SNF and other histone-modifying complexes was first
established based on the increased affinity of the bromodomain-containing proteins for
acetylated histones [25]. Bromodomains are present in the enzymatic sub-units of the SWI/
SNF complex, Brg1 and Brm. As such, it has been proposed that interactions between Brg1
and Brm and acetylated histones contribute to stabilize SWI/SNF binding to hyperacetylated
chromatin within the regulatory sequences of muscle genes. According to this model, HDAC-
mediated histone deacetylation counters while HAT-dependent hyperacetylation promotes
SWI/SNF recruitment to muscle genes. Other studies have illustrated a functional hierarchy in
the recruitment of HATs and SWI/SNF complexes that is imposed by two intracellular cascades
activated by regeneration cues — the MKK6>p38 and IGF1>Pi3K>AKT pathways. The IGF1
signaling promotes the recruitment of p300/CBP and PCAF HATs on the chromatin of muscle
genes, thereby generating local hyperacetylation, which contribute to nucleosome disruption,
possibly by cooperation with SWI/SNF activity [26]. Interestingly, the chromatin recruitment
of SWI/SNF on muscle genes can be observed also in experimental conditions that prevent
hyperacetylation — e.g. pharmacological blockade of the IGF1 signaling to HATs. Under these
conditions, the p38 signaling appears sufficient to promote SWI/SNF recruitment on the
chromatin of muscle genes, despite the local hypoacetylation; however, the chromatin-
remodeling ability of SWI/SNF can only be detected once muscle-gene promoters are
hyperacetylated in response to the IGF1 signaling to HATs. This evidence indicates a further
level of functional relationship between SWI/SNF and HATs in response to external cues,
whereby IGF1-mediated local hyperacetylation at muscle genes is required for the remodeling
activity of the SWI/SNF complex, which is recruited in response to activation of the p38
signaling [26].

Independent studies have identified a multistep recruitment of the SWI/SNF complexes on
muscle promoters. On myogenin promoter, the SWI/SNF recruitment is dependent on a prior
association of MyoD with constitutively bound Pbx1 on a promoter region juxtaposed to, but
not buried by, the nucleosome [17]. MyoD–Pbx1 complex mediates an initial recruitment of
SWI/SNF complex possibly to displace the nucleosome, thereby allowing the full access of
MyoD to the canonical Eboxes in the productive conformation for activation of gene expression
— that is the heterodimer formed by MyoD and the E2A gene products, and the associated
myogenic transcriptosome [12]. Moreover, SWI/SNF complexes can sequentially interact with
two arginine methyltransferases, Prmt5 and CARM1, at early and late promoter respectively
[27]. Interactions of the SWI/SNF complexes with other components of the muscle
transcriptosome are regulated by chromatin-associated p38 alpha/beta kinases, which are
activated in response to differentiation cues [28]. p38 signaling appears to promote multiple
interactions within the muscle transcriptosome, including SWI/SNF recruitment, via BAF60
phosphorylation [4], formation of MyoD/E47 heterodimer, via E47 phosphorylation [29], and
recruitment of the Ash2L-containing mixed-lineage leukemia (MLL) methyltransferases, via
phosphorylation of MEF2D [30].
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Other studies performed in different cell types reported on the functional interactions between
SWI/SNF complexes and proteins implicated in repression of gene transcription, such as
heterochromatin protein 1 (HP1) [31] and the Polycomb group proteins [32].

SWI/SNF sub-complexes and cellular differentiation: a tissue-specific
regulation of sub-unit exchange

The multitude of interaction between SWI/SNF and other chromatin-associated proteins, as
well as the temporal and gene-specific SWI/SNF distribution during skeletal myogenesis,
suggest that distinct SWI/SNF sub-complexes can perform specific tasks and are subjected to
different types of regulation. Indeed, increasing evidence is supporting the concept that SWI/
SNF composition can vary depending on the cell type and in response to specific cues.

Tissue-and differentiation stage-pecific exchange of SWI/SNF BAF variants
SWI/SNF are highly conserved multi-protein complexes that during the evolution have lost,
gained and replaced specific sub-units likely to respond to the increased complexity of the
chromatin organization of multi-cellular organism. In vertebrates, these complexes are
composed by a unique ATPase, either Brg1 or Brm, and 4–12 sub-units also referred as to Brg1
and Brm-associated factor (BAF). While the ATPase sub-unit provides the enzymatic activity
necessary for chromatin remodeling, BAF sub-units regulate the ATPase activity and mediate
interaction with specific transcription factors [7] thereby dictating cell type-specific and signal-
regulated SWI/SNF distribution along the genome. Thus, varying the SWI/SNF
compositionmay results in the formation of sub-complexes with specialized functions.

In mammals, the first variable is represented by the mutually exclusive presence of the ATPases
Brmor Brg1. Brg1- and Brm-based SWI/SNF complexes typically coexist in the same cell
types, but are likely to perform non-redundant functions. Indeed, Brg1−/− mice are embryonic
lethal [33], whereas Brm−/− mice are viable and show increased body weight and alteration
of cellular growth control [34]. In addition Brg1 is expressed constitutively, whereas the Brm
protein concentration increases in G0-arrested cells and in cells induced to differentiate; and
the expression of Brm, but not Brg1, is negatively regulated upon mitogenic stimulation
oncogene-mediated transformation [35]. Finally, Brg1 binds to zinc finger-containing
transcription factors through a unique N-terminal domain not present in Brm, while Brm
interacts with two ankyrin repeat proteins that are crucial in the Notch signal transduction
[36].

Another layer of variation is conferred on the combinatorial assembly of the SWI/SNF sub-
units that are encoded by distinct families of genes and that can potentially give rise to hundreds
of SWI/SNF sub-complexes with different function. The minimal “SWI/SNF remodeling core”
is typically made by one ATPase — Brm or Brg1 — together with BAF155, BAF170 and INI1/
BAF47 [37]. Studies in embryonic stem cells (ESCs) revealed the existence of a specific Brg1-
based esBAF complex, which is devoid of Brm, BAF170 and the BAF60 variant, BAF60c
[38]. This complex is essential for the maintenance of pluripotency and cannot be found in
other cell types. As ESC differentiate into embryoid bodies (EBs) the esBAF complex also
incorporates BRM and BAF60c, and this likely reflects the expanded repertoire of SWI/SNF
functions in regulating lineage commitment and differentiation of different cell types [39]. A
recent illuminating study has identified a specific BAF sub-unit exchange within the SWI/SNF
complexes implicated in neural differentiation. This exchange occurs at the post-mitotic entry
of differentiating neural progenitors and involves the replacement of BAF53a and BAF45a,
which are present in neural stem cells, with neuron-specific BAF53b and BAF45b, to generate
the SWI/SNF complex typical of post-mitotic neurons [40]. The sub-units expressed at distinct
differentiation stages are not functionally interchangeable, and their exchange is regulated by
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neural-specific miRNA. In particular, the Baf53-sub-unit switching is achieved by the selective
expression of specific miRNAs in post-mitotic neurons that target the Baf53a sub-unit, thereby
ensuring the optimal composition expression of SWI/SNF complexes in the transition from
neural proliferation progenitor to neurons [41].

Interestingly, during the evolution, vertebrate SWI/SNF complexes acquired three variants of
the BAF60 sub-units — BAF60a, b and c — which are encoded by separate genes and show
specific functions. Among them, BAF60c is preferentially expressed in developing heart and
somites during embryogenesis, and Baf60c knockout mice show embryos with impaired
cardiac and skeletal myogenesis [42]. Because BAF60 sub-units are specifically targeted by
the p38 signaling, which promotes SWI/SNF recruitment on the chromatin of muscle genes
[4], our lab is currently focusing on the identity of the BAF60 variant that mediate SWI/SNF
responsiveness to intracellular signaling that promote myogenesis. Future studies should also
define the specific role for each of the three BAF60 variants during skeletal myogenesis,
regeneration and post-mitotic activity, as all three variants are expressed, albeit at different
levels, in developing and adult skeletal muscles.

But how can the variant exchange impart the biological specificity to the SWI/SNF complexes?
A logical consequence of the combinatorial assembly is the diversity of potential interacting
partners. The acquisition of sub-unit equipped with bromodomain, chromodomain, PHD finger
or DNA-binding domain can dictate differential association with transcriptional regulators and
differential ability to “read” histone modifications. An example of such complexity is provided
by the evidence that the double PHD finger-containing protein, DPF3, is associated with a
SWI/SNF complex and mediates binding to methylated and acetylated lysine residues of
histone 3 and 4 [43]. DPF3 is a downstream target of MEF2A, indicating a potential feed-
forward loop by which myogenic transcription factors expand the number of SWI/SNF
components to endow specific sub-complexes with the sub-unit that confers the ability to read
chromatin modifications generated by previous events. Thus, the SWI/SNF complexes should
be regarded beyond their conventional role of ATP-dependent chromatin remodelers, as
readers of promoter-specific chromatin signatures that promote key transitions within the
process of gene activation and repression.

When applied to skeletal myogenesis, this knowledge suggests that specific SWI/SNF sub-
complexes are engaged to modify the chromatin of target genes along the functional transitions
that permit first the promoter access to pioneer transcription factors, such as MyoD, and then
to promote transcription in response to promyogenic cues (Fig. 1). Future studies should
establish the identity, function and regulation of SWI/SNF sub-complexes involved in the
activation of muscle gene expression during skeletal muscle differentiation. They should also
determine the physical and functional relationship between these sub-complexes and the
epigenetic marks generated by other chromatin-associated complexes on target genes.

SWI/SNF-mediated promoter remodeling by histone modifications and exchange
Chromatin architecture is deeply influenced by the composition of different histone variants,
which facilitate or preclude gene transcription. It is therefore important to decipher the
functional interactions between histone variants, post-translational modifications, chromatin
remodelers and DNA-binding proteins in controlling higher order chromatin structure,
nucleosome positioning and the dynamic nucleosome repositioning during developmental
transitions [44].

Evidence indicates a functional link between chromatin remodelers and the incorporation of
specific histone variants. For instance, certain histone variants, such as macroH2A, interfere
with the remodeling activity of SWI/SNF [45], and the SWI/SNF-associated protein Atrx is
required for localization of H3.3 at telomeres and for the repression of telomeric RNA [46].
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The contribution of histone variants to the regulation of muscle gene expression has been poorly
investigated. Increased synthesis of H2A.Z has been reported during the myoblast-to-myotube
transition [47]. Of note, an exchange of histone variants has been implicated in the chromatin
conformation, which establishes the epigenetic memory responsible for muscle-restricted
expression of MyoD [48]. Likewise, linker histones play a role in the regulation of chromatin
condensation in concert with chromatin remodelers. And the linker histone H1b has been shown
to negatively affect the expression of MyoD [49].

Future effort should be devoted to understand the functional interactions between SWI/SNF
chromatin remodelers and histone variants in the control of muscle gene expression.

Conclusions and perspectives
The fundamental contribution of chromatin remodelers to the reconfiguration of the chromatin
architecture during skeletal myogenesis suggests the involvement of SWI/SNF complexes in
many transcriptional events, including repression and activation of gene expression, but also
regulation of control long-distance genome interactions and the non-coding (nc) epigenome.
Indeed, the essential role of Brg1 in the activation of muscle-specific micro-RNAs activated
by MyoD has recently been reported by the Imbalzano group [50]. Furthermore, the advance
in deep-sequencing technologies (ChIP-seq) has recently revealed an unexpected broad-range
of chromatin interaction of MyoD across the genome of muscle cells [51].

It will be of particular interest to understand whether distinct SWI/SNF sub-complexes are
devoted to specific tasks, such as activation and repression of coding and non-coding
epigenome, global chromatin modification and long-distance genome interactions that occur
during skeletal muscle differentiation.
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Fig. 1.
The myogenin locus (which is representative of other muscle loci) is typically silent in
myoblasts, due to the repressive conformation of the chromatin. A critical step in the activation
of previously silent loci is the disruption of the nucleosome, which imposes a physical barrier
to the promoter access of the pioneer muscle determination factors — MyoD or Myf5 — which
possess the unique property of penetrating the repressive chromatin in muscle genes. This task
is probably achieved by a sequence of events initiated by the indirect interaction of MyoD (or
Myf5) with non-canonical Eboxes adjacent to the nucleosome. Pbx/Meis is one proposed
mediator of this interaction, which results in the partial displacement of the nucleosome via
engagement of histone acetyltransferases (HAT) and SWI/SNF sub-complexes not necessarily
endowed with ATPase activity. The consequence of this initial event is the exposure of the
canonical binding sites for muscle bHLH and MEF2 factors that allow the loading of the
myogenic transcriptosome containing a full repertoire of chromatin remodelers. Different
combinations of tissue-specific BAFs and ATPase variants might generate a number of
different SWI/SNF sub-complexes with specialized functions and possibly gene-specific
activity—see possible combinations of BAF60-based SWI/SNF complexes.
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