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a b s t r a c t

This review of androgen receptor (AR) coregulators, which also function as actin-binding proteins, intends
to establish the connection between actin cytoskeletal components and androgen signaling, especially in
skeletal muscle. In cellular and animal models, androgen activated AR modulates myoblasts proliferation,
promotes sexual dimorphic muscle development, and alters muscle fiber type. In the clinical setting,
administration of anabolic androgens can decrease cachexia and speed wound healing. During myogenesis
and regeneration of skeletal muscle in embryo and adult, the membrane of myoblasts fuse and the actin
cytoskeleton is rearranged to form an alignment with myosin to form myotubes then ultimately the
myofibrils. Contraction of skeletal muscle promotes the growth of myocytes by coordinating signals from
the neuromuscular junction to intra-myofibrils through costameres, the functional structure comprised
of signal proteins closely associated with actin filaments and involved in muscular dystrophy. Therefore,
the discovery of actin-binding proteins functioning as AR coregulators implies that androgen signaling is
tightly regulated during the process of the development and regeneration of skeletal muscle. The search
for selective androgen receptor modulators (SARM) that act precisely in skeletal muscle instead of other
tissues could target the engineering of a SARM–AR complex that selectively recruits these coregulators.

© 2008 Elsevier Ltd. All rights reserved.
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1. Introduction

Skeletal muscle has been known to be one of the tissues tar-
geted by androgens for decades. It is generally believed that the
masculine muscle mass developed during puberty in men is con-
tributed in majority by androgen. Testosterone replacement in
hypogonadal men indeed improves muscle mass and strength.
Also, androgenic steroids have been widely used by athletes to
augment muscle size and strength. This effect of androgen in
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skeletal muscle can be very useful in treating muscle-wasting con-
ditions in the aging population, as well as in patients suffering
severe burn injury, undergoing chemotherapy, and with AIDS. The
supplementation of androgen in muscle increases protein synthe-
sis, RNA polymerase activity, the uptake of 2-deoxyglucose, and
enhances glycogen synthesis. Therefore, androgens are also called
anabolic steroids. The adverse effect of applying anabolic andro-
genic steroid supplementation for rebuilding muscle mass is the
risk of developing prostate diseases in men, virilization in women,
and changing lipid profiles which might increase the risk of cardio-
vascular disease. Recently, several promising androgen analogues
were developed, as potential selective androgen receptor modula-
tors (SARMs), which claim to preferentially act on skeletal muscle
but not the prostate [1–3]. These SARMs were developed from
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non-steroidal androgens to be given orally. They bind to the
androgen receptor (AR) with high affinity and exert strong phar-
macological activity in selective tissues. However, the mechanism
for this selectivity is not well understood.

Androgen action is mediated through the AR which belongs
to the nuclear receptor (NR) superfamily and functions as a tran-
scriptional regulator in response to cognate ligands [4]. Like other
members of this superfamily, the AR consists of a conserved DNA-
binding domain (DBD), a ligand-binding domain (LBD), and a less
conserved amino-terminal domain (N-terminus) [5]. After ligand
binding, the AR dissociates from chaperone proteins, forms dimers,
translocates into the nucleus, recognizes its response element on
the promoter of target genes, and recruits transcriptional factors to
turn on transcription [6]. NRs have two separate activation func-
tions (AFs) mediating transactivation in the N-terminus (AF-1) and
the LBD (AF-2) [7]. The activity of AF-1 is ligand-independent while
ligand-binding regulates AF-2 activity. However, AF-2 in the AR is
relatively weak and instead of interacting with coregulators like
other steroid receptors (SR), it interacts strongly with the AR N-
terminus [8]. The interaction of the N-terminus and AF-2 has been
demonstrated to influence the protein stability of the AR and ligand
dissociation from the AR [9].

In addition to ligand binding, AR function is regulated by other
mechanisms. First, the expression of the AR and its regulation
influence the overall activity of the AR in some tissues under par-
ticular conditions. The relative abundance of the AR in descending
order is the adrenal gland, followed by the epididymis, prostate,
skeletal muscle, kidney, liver, and heart. AR expression is upreg-
ulated by androgen, follicle-stimulating hormone, prolactin, and
epidermal growth factor and downregulated by trans-retinoic acid
and androgens in some cell lines [10]. Second, post-translational
modifications of the AR, including acetylation, phosphorylation,
ubiquitination, and sumoylation, have been reported to affect
the activity of the AR [11–14]. Sumoylation of the AR results in
decreased activity in the presence of ligands, while phosphoryla-
tion enhances AR activity independent of ligands. The mechanism
of decreased AR activity following sumoylation is not clear. On the
other hand, phosphorylation may increase the affinity of the AR
for coregulators, resulting in enhanced transactivation. Finally, the
discovery of coregulators broadened the scope of AR functional
regulation. Since 1995, many NR associated proteins have been
identified by yeast two-hybrid or affinity column systems. Fur-
ther characterization of these proteins demonstrated their ability
to regulate the transactivation of their associated receptors. These
proteins either repress unliganded receptors or enhance liganded
receptors and are categorized as members of the coregulator family.
Coregulators interact with either liganded or unliganded receptors
and modulate receptor activity by multiple mechanisms. They may
remodel chromatin by their intrinsic histone acetylation (HAT),
or deacetylation (HDAC) activity, or recruit proteins bearing such
activities, to regulate transcription of target genes [15]. In addi-
tion to this mechanism, coregulators may facilitate receptor nuclear
trafficking, promote receptor DNA binding, recruit or function as
basal transcription factors (TF), or modify receptors as described in
previous publications [16–19].

The various abundances of coregulators among tissues con-
tribute to the tissue specificity of SERMs [20]. In an attempt to
identify AR coregulator(s) in skeletal muscle, we screened cDNA
library from skeletal muscle and found two actin-binding pro-
teins, supervillin and gelsolin, were constantly fished out in the
yeast two-hybrid system. Cytoskeleton reorganization is required
for myoblast fusion to form myotubes during muscle development
and regeneration. This observation led us to hypothesize that the
cytoskeleton rearrangement couples with androgen signaling in
skeletal muscle. Further study demonstrated that overexpression of

monomeric actin enhanced AR transactivity, while overexpression
of Rac-induced actin polymerization and reduced AR transactivity
[21].

In this review, we summarize the androgen response in skeletal
muscle, then focus on AR coregulators functioning in cytoskeleton
rearrangements to overview their mechanism in modulating AR
transactivity, their biological function in skeletal muscle, and dis-
cuss their potential roles in coupling AR signaling to skeletal muscle
function.

2. Biological function of androgen in skeletal muscle

The sexual dimorphic skeletal muscle mass is believed to be
regulated by the male sex hormone, androgen, which surges in
secretion during puberty. The direct evidence for this primarily
emerged from animal models. In rodent, the levator ani and the bul-
bocavernosus muscle located at the pelvic floor and lower urinary
tract are well known sexually dimorphic muscles that appear to
be highly sensitive to androgens [22,23]. It has been demonstrated
that androgen administration results in muscle hypertrophy rather
than altering the number of myofibrils [24]. However, androgen
treatment of the frog laryngeal muscle, a sexual dimorphic skeletal
muscle, produces increased muscle fibers during the metamorpho-
sis stage, but not in the adult frog [25,26]. Therefore, the androgen
effects in skeletal muscle might be muscle type and developmental
stage specific, which may result from AR susceptibility, cell context,
and the environment.

Several studies utilized satellite cells, the major muscle source
after maturity, to demonstrate the androgen effect. Notably, two
studies reported that testosterone induces satellite cells prolifera-
tion in rat levator ani muscle [27,28]. However, this effect seems to
be partially reproduced in vitro according to other studies utilizing
satellite cell culture. One report demonstrated that androgen had
no effect on actin-accumulation of satellite cell-derived myotube
culture [29]. In isolated and cultured satellite cells from skele-
tal muscle, AR expression can be induced by androgen treatment
[30,31]. However, testosterone had no effect on satellite cell prolif-
eration and decreased its differentiation [30]. Indirectly, androgen
can also regulate motor neuron innervation in these sexual dimor-
phic muscles to affect their growth [32]. Lack of neuron innervation
in the cell culture system might contribute to the partial response
to androgen observed.

In addition to animal and primary culture studies, the myoblast
cell line culture has also been applied. However, few successful
cases have been reported using cell culture to demonstrate andro-
gen function in skeletal muscle. It is probably due to the low or
non-detectable level of AR in these myoblast cell lines. One report
in 1975 showed the first evidence for a direct response of myoblasts
to androgens by increasing DNA labeling index and decreasing the
time spent in the G1 phase of the cell cycle [33]. In order to ana-
lyze the role of androgen–AR signaling pathway in skeletal muscle
development, we established AR stably overexpressed myoblast
C2C12 cell line by stable transfection of the plasmid expressing
Flag-tagged AR. The results indicate that the androgen–AR sig-
naling pathway may suppress skeletal myoblast cell growth and
accelerate myoblast cell differentiation. Futhermore, we demon-
strated that AR regulates myoblast differentiation via enhanced
myogenin expression [34]. In order to eliminate the possible arti-
ficial effect of constitutive AR overexpression on myoblast cells,
we established another expression plasmid, pIRESNP-fAR, which
expresses AR under the control of upstream regulatory region of
AR gene. Our recent study demonstrated the upregulation of AR
proteins expression during differentiation of C2C12 myoblast cells
containing the transgene of pIRESNP-fAR. Analysis of quadriceps
skeletal muscle of ARKO mice indicates an increase of fast-twitch
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Fig. 1. Diagram of AR action in the presence of actin associated proteins. The location and action of actin associated protein in conducting signaling, cytoskeleton reorganization,
and their interaction with AR in myoblast and mature myofibril of skeletal muscle are depicted.

muscle fiber type cells compared to wild type mice [35]. Androgens
also stimulate the differentiation of pluripotent mesenchymal cells
to the myogenic lineage, which suggests progenitor cells participate
in the response to androgen by increasing muscle mass [36].

3. Anabolic androgen

Anabolic steroids represent a family of synthetic androgens with
tissue-selective activity. This class of medications promotes skeletal
growth, increases mass and strength of skeletal muscle, and leads to
nitrogen retention while having reduced virilizing and behavioral
effects as compared to testosterone. Administration of anabolic
androgen to increase lean body mass and muscle strength has been
observed in athletes. Anabolic steroids are also used increasingly to
preserve or restore skeletal muscle mass and promote wound heal-
ing [37]. The anabolic steroid oxandrolone has been one of the most
widely studied agents. Oxandrolone has been reported to reverse
the cachexia associated with HIV infection, and decrease cachexia
and speed wound healing in those with severe burns [38].

The anabolic activity of anabolic androgens is evaluated by the
nitrogen balance (protein anabolic activity) and the growth weight
of the kidney (renotrophic activity). However, these are indicators
of general anabolic activity, not specific for skeletal muscle. The
method of determining myotrophic activity by growth weight, in
muscle levator ani (m.l.a.) of rats, has been practiced on a large
scale. When evaluating the potency of a newly synthesized anabolic
androgen, the expression of anabolic activity as the ratio of stud-
ied and standard steroid doses causing organ weight doubling in
comparison with the control, or minimum doses causing growth
in m.l.a. weight by 50% are usually used. Another way to evaluate
the properties of anabolic androgen is the anabolic index, which
is characterized by the ratio of myotrophic activity to androgenic
activity. This index indicates a steroid to be anabolic if the number
is greater than one while an androgenic steroid if less than one [37].

Anabolic androgen action observed includes stimulation of the
activity of nuclear RNA poymerases I and II, increase of RNA syn-

thesis, and induction of protein synthesis resulting in increase of
enzyme activity. Increasing expression of IGF-1 in satellite cells and
suppressing catabolic effect of glucocorticoid receptor are mech-
anisms for anabolic androgen to stimulate muscle satellite cell
proliferation and augment anabolism [39,40].

The abuse of anabolic androgens, however, should be taken
into concern due to the well known adverse effect including dis-
turbing regular androgen production, acne, aggressive behavior,
virilization, and potentially increasing risk of cardiovascular disease
through decreasing HDL production [41]. Therefore, the develop-
ment of SARMs to reduce the adverse effect is highly demanded.
AR coregulators that specifically modulate AR function in skele-
tal muscle are therefore valuable for developing SARMs for this
purpose.

4. Actin-binding proteins function as AR coregulators in
skeletal muscle

During skeletal muscle myogenesis, myoblasts proliferate, dif-
ferentiate, and fuse to form myotubes that contain multi-nuclei
with striated myofibrils. This process involves reorganization and
elongation of actin filaments, which is a dynamic and complex
process. Several proteins initially characterized as actin-filament
structural proteins or involved in actin-filament forming complexes
have been found to be AR coregulators (Fig. 1).

1. Gelsolin is a potent actin filament severing and capping pro-
tein. The severing process is initiated by binding to the actin
filament then breaking the actin filament in half. After sever-
ing, gelsolin attaches to the barb-end to prevent polymerization
of actin filament. Once gelsolin is uncapped from the filament,
polymerization occurs and the cytoskeleton is reorganized and
remodeled. The N-terminus of gelsolin is sensitive to phos-
phatidylinositol bisphosphate (PIP2) that controls the uncapping
of gelsolin, and the C-terminus of gelsolin is sensitive to Ca2+,
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which activates the actin binding and severing. The C-terminus
is also the regulation domain that controls the severing activity of
the N-terminus [42]. The linkage between the N- and C-terminus
of gelsolin is cleaved by caspase-3 [43]. Once cleaved, the sev-
ering activity of the N-terminus is not controlled by Ca2+ and
therefore break-down of the cytoskeleton destructs cell integrity
that usually accompanies the apoptosis process.

Gelsolin is identified as a coactivator of AR that interacts with
AR in an androgen-dependent manner and enhances AR trans-
activation. The mechanism through which gelsolin enhances
AR transcription involves colocalization with AR during nuclear
translocation. The interaction motif 389FKQFF393 located in the
C-terminus of gelsolin mediates gelsolin’s interaction with AR
DNA-binding and ligand-binding domains [44 and unpublished
data]. During myogenesis, gelsolin expression in myoblasts
steadily increases from initial stages of differentiation then
decreases in terminally differentiated myofibrils. The interac-
tion between gelsolin and myofibril filaments also increases in
differentiated myotubes indicating the importance of gelsolin in
the development of skeletal muscles [45]. The variation in the
amount and myofibril association of gelsolin during the mat-
uration of myotubes implies that AR transactivity could also
fluctuate and therefore regulates the process.

2. Supervillin is a 205 kDa actin-binding protein with structural
homology to gelsolin and villin. It was first cloned from the actin
filaments complex in bovine neutrophil plasma membrane and
later found to be highly expressed in muscle [46]. The C-terminus
of supervillin is gelsolin-like and the N-terminus interacts with
actin. Supervillin contains a functional nuclear localization sig-
nal located in the middle of the protein that contributes to its
nuclear distribution under low density cell culture. Its muscle
specific isoform, archvillin, was later cloned and characterized
to associate with dystrophin of costameres and also to localize
within the nucleus in myoblasts. The importance of archvillin in
early myogenesis is suggested by the observations of its increas-
ing expression during myogenesis, its polarizing localization
in differentiating myotubes and dominant-negative inhibition
effect of archvillin fragments in myotubes formation [47].

Both supervillin and archvillin contain the domain that is
required for interacting with AR and enhancing AR transactiv-
ity [47,48]. Both the N-terminus and C-terminus of AR were
found to interact with supervillin. The truncated fragment of
supervillin containing the functional nuclear localization signal
and AR interaction domain is sufficient to enhance AR transac-
tivity and is relatively more potent than full-length supervillin.
This implicates there is a regulatory domain controlling the
coactivator function of supervillin. We also demonstrated the
dynamics of actin polymerization status in cells modulate the
coactivator function of supervillin toward AR, which is decreased
when increasing actin polymerization by constitutive Rac and
enhanced by overexpressing actin monomer [21]. Archvillin,
the skeletal muscle specific isoform, localizes in both the
nucleus and cytoplasm of un-differentiated myoblast cells, then
increases expression in cytoplasm and membrane of differenti-
ated myotubes. The N-terminus fragment of archvillin exhibits
a dominant-negative function in myogenesis [47]. It is therefore
predicted that archvillin enhances AR transactivity during early
myogenesis and the dominant-negative fragment of archvillin
impedes myogenesis through interfering with AR function.

3. The 280 kDa f-actin cross-linking protein, filamin A (FLNa), first
identified from yeast two-hybrid screening interacts with the AR
in a ligand-enhanced manner. AR is unable to translocate to the
nucleus and activate transcription in response to androgen in
the filamin-negative M2 cell line [17]. Reconstitution of filamin
in M2 cells enables AR to translocate and activate a reporter gene

upon androgen treatment demonstrating that this cell line lacks
filamin, but not other factors, for AR transcription. The filamin
fragment that interacts with AR also inhibits AR transcriptional
activity. Further investigation found that a naturally occurring
FLNa fragment generated by calpain digestion is 110 kDa, and
can colocalize with AR into the nucleus. This FLNa fragment
interacts with the AR hinge domain to interfere with AR inter-
domain interactions and coactivator recruitment hence inhibits
AR transacitivty [49].

There are three isoforms of FLN, named A (1 or alpha), B
(beta), and C (2 or gamma). FLNa (FLN1, alpha-FLN) expresses
ubiquitously while FLNc (FLN2, gamma-FLN) expresses highly in
striated muscles [50]. Both of them can interact with AR [17].
The expression of FLNc is dynamically regulated in the myo-
genic progenitor during muscle development and regeneration.
This expression pattern of FLNc is consistent with the observa-
tion in human skeletal muscle culture and C2C12 cell line where
FLNc is absent in proliferation, but upregulated during differen-
tiation. In addition, FLNc localises in Z-discs already at the first
stages of Z-disc formation, suggesting its role in Z-disc assem-
bly [51,52]. Besides expression, posttranslational modifications
of FLN by Akt and PKCalpha have been reported. Insulin and
exercise both activate Akt, which phosphorylates FLN, although
endurance exercise increases FLNa phosphorylation only, but
not FLNc, in skeletal muscle [53]. This isoform-restricted mod-
ification is also observed in PKCalpha signaling which results
in phosphorylation of FLNa and FLNc but not FLNb [54]. Phos-
phorylation of FLNc by PKCalpha decreases its interaction with
calpain 1 in muscle that results in increasing myotubes adhesion
[55]. Calpains, the calcium-dependent cysteine-protease family,
cleave FLN to generate a fragment that localizes with AR in the
nucleus. Accumulating evidences suggest calpains function in
muscle during myogenesis, including its expression during the
early period of myogenic differentiation, its presence in contrac-
tile apparatus, and its involvement in the degradation of muscle
fibers [55,56]. Further investigation into whether these regula-
tions of FLN contribute to the function of AR in skeletal muscle
would be worthwhile.

4. ARA55, also known as hydrogen peroxide-inducible clone-5
(Hic-5), is highly similar to another AR coregulator, pax-
illin, that both contain amino-terminal LD motifs (contain
consensus sequence LDXLLXXL) and carboxyl-terminal LIM
domains [57]. The LIM domain is defined as cysteine-
rich double zinc finger with the consensus sequence
CX2CX16–23HX2CX2CX2 CX16–21CX2(C/H/D). LIM proteins
are classified into four broad groups, based largely on their
localization, known partners, and apparent biological function
[58,59]. Group 1 LIM proteins localize primarily within the
nucleus and affect transcription directly through their associ-
ated homeodomains or by acting as transcriptional cofactors.
LIM proteins in this group are important regulators of develop-
ment in various tissues. Group 2 LIM proteins are comprised of
the LIM domain only. Four-and-a-half-LIM only proteins (FHL)
belong to this group and FHL2 has been identified as an AR
coactivator that expresses abundantly in cardiac muscle, but
not skeletal muscle [60]. Group 3 LIM proteins contain domains
associated with actin, therefore interact with the cytoskeleton
to function in controlling cell adhesion, shape, motility, and
trafficking of molecules. In this group, ARA55 and paxillin were
identified as AR coregulators [61,62]. The fourth group of LIM
proteins bears enzyme activity, such as monooxygenase and
serine/threonine kinase, and can also associate with actin.

ARA55 was identified as an AR associated protein that serves
as a coactivator for AR from yeast two-hybrid screening using
mutant AR (threonine 877 mutated to serine) as bait [61]. The
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FXXLF motifs located in the linker or next to the LIM domain
are responsible for interacting with AR [63]. ARA55 can enhance
the transactivity of AR, progesterone receptor, and glucocorti-
coid receptor (GR). Cell adhesion kinase � (CAK�)/proline-rich
tyrosine kinase 2 (Pyk2) interacts and phosphorylates ARA55 at
tyrosine 43 and blocks ARA55 from interaction with AR, there-
fore suppresses its coactivator function toward AR [64].

ARA55 was identified as a CAKb/Pyk2 binding protein that
is located in the focal adhesion region, a structural link and
signal transduction site between the extracellular matrix and
actin cytoskeleton [57]. Nuclear-focal adhesion site shuttling of
ARA55 is sensitive to redox status through the oxidant-sensitive
nuclear export signal and also is dependent on its partners, focal
adhesion kinase (FAK) and protein tyrosine phosphatase (PTP-
PEST) [65,66]. The correlation between ARA55 expression and
muscle differentiation is observed in mouse embryos and in
C2C12 myoblasts where the expression level of ARA55 increased
slightly at the initiation stage of differentiation and then grad-
ually decreased until it was not detectable after differentiation.
Knock-down of ARA55 by anti-sense in C2C12 cells decreased
the myotube formation and reduced several markers of mus-
cle differentiation, such as Myo D, mygenin, MHC, and p21
[67,68]. However, forced expression of ARA55 in C2C12 also
blocked differentiation and induced apoptosis [68]. A recent
report identified six isoforms of Hic-5 in C2C12 myoblasts that
were important for myotube formation and chemodifferentia-
tion controlled by integrins signaling [69]. The results suggested
the promoting role of ARA55 during the initial stage of myoge-
nesis and the suppressive role during progression of myogenic
differentiation.

5. Paxillin, a member of the group 3 subfamily of LIM domain
proteins, is localized within focal adhesions and participates
in a number of signal transduction pathways stimulated by
growth factors, activated integrins, and angiotensin, etc. [70].
Both ARA55 and paxillin can shuttle between focal adhesion
regions and the nuclear matrix. They also interact with both AR
and GR through the LIM domain located in the C-terminus and
function as coactivators for AR and GR, but not ER. The coactivator
function is located in the C-terminal of paxillin which is different
from ARA55 [62]. Paxillin is phosphorylated by focal adhesion
kinase-Src (tyrosine 31 and 118), JNK (serine 178), p38 (serine
85), glycogen synthase kinase 3 (GSK-3)-ERK (serine 126/130),
and kinases activated by extracellular matrix (ECM) engaged
integrins (serine 188/190), cell adhesion, and angiotensin II
(threonine 398/403 and serine 457/481) [71]. However, it is not
clear whether these phosphorylations alter the coactivator func-
tion of paxillin.

Paxillin locates in focal adhesion regions through its LIM
domains, where it acts as a scaffold protein that transmits
extracellular signaling from ECM-integrins, growth factors and
angiotensin II to FAK, Src, paxillin associated kinase and GSK-3
to regulate cytoskeletal rearrangements leading to the modu-
lation of cell adhesion, spreading, and motility [70]. In skeletal
muscle, it locates in costameres, myotendinous, and the neuro-
muscular junction, which are functional structures conducting
signaling of the contraction and growth of myofibrils [72,73].
The expression of ARA55 and paxillin in muscle tissues show
different patterns with paxillin generally expressed in striated
muscle tissues while ARA55 expresses in smooth muscles [74].
In contrast to ARA55, overexpression of paxillin in myoblast
cells increases proliferation and suppresses differentiation [75].
The expression and activation of paxillin are increased dur-
ing both mechanical overloading-induced hypertrophy, and PKC
downregulation-induced myogenesis [76,77]. Overall, paxillin
participates in myoblast proliferation, cytoskeletal rearrange-

ments during myofibrils formation, and transducing signals
mediating contraction and growth of muscles. The coactivator
function of paxillin toward AR might contribute to part of these
signalings in muscle.

5. Summary

Androgen is a well-known steroid promoting anabolic
metabolism in skeletal muscle and widely used for enhanc-
ing muscle mass and strength. In order to magnify this effect and
eliminate the proliferative effect in prostate epithelium, research
has been conducted for the manufacture of SARMs that act specif-
ically in skeletal muscle. One strategy to pursue SARM study is
by identifying skeletal muscle specific/abundant coregulators of
AR thereafter engineering the structures of SARMs that modulate
the AR recruitment of such coregulators. By yeast two-hybrid
screening of AR interacting protein from skeletal muscle cDNA
library, we identified supervillin and gelsolin that are the actin-
binding proteins. This finding led us to speculate the unique role
of actin-binding proteins in regulating AR in skeletal muscle. Here
we discussed how these AR coregulators bearing actin-binding
ability participate in myogenesis and muscle function. Overall,
these actin-binding proteins participate in growth, death, and
signal transduction of skeletal muscle coupled with androgen-AR
signaling in these development processes and functions. Therefore,
targeting these coregulators might lead to the discovery of SARMs
that specifically modulate AR signaling in skeletal muscle.
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