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Abstract

Satellite cells play crucial roles in mediating the growth, maintenance, and repair of postnatal
skeletal muscle. Activated satellite cells (myoblasts) can divide symmetrically or asymmetrically
to generate progenies that self-renewal, proliferate or differentiate. Pax7 is a defining marker of
quiescent and activated satellite cells, but not differentiated myoblast. We demonstrate here that
deletion of Lkb1 upregulates Pax7 expression in myoblasts and inhibits asymmetric divisions that
generate differentiating progenies. Furthermore, we find that Lkb1 activates the Notch signaling
pathway, which subsequently increases Pax7 expression and promotes self-renewal and
proliferation while inhibiting differentiation. Mechanistic studies reveal that Lkb1 regulates
Notchl activation through AMPK-mTOR pathway in myoblasts. Together, these results establish a
key role of Lkb1 in regulating myoblast division and cell fates choices.
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1. Introduction

Satellite cells, a mixed population of committed myogenic progenitors and non-committed
stem cells, play key roles in mediating the growth, maintenance, and regeneration of
postnatal skeletal muscle (Collins et al., 2005; Kuang et al., 2007). In adult resting muscles,
satellite cells reside beneath the basal lamina and are predominantly in quiescent stage
(Brack and Rando, 2012; Liu et al., 2012). Upon muscle degeneration or injury, quiescent
satellite cells are activated to repair injured muscles (Kuang and Rudnicki, 2008). Activated
satellite cells (myoblasts) divide to generate different progenies that can be distinguished by
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the expression of two transcription factors Pax7 and MyoD: Pax7+*MyoD~ (self-renewal),
Pax7*MyoD™ (proliferation) and Pax7"MyoD™ (differentiation) (Liu et al., 2012; Zammit et
al., 2004). Many signaling pathways and factors, such as Wnt (Brack et al., 2007), Notchl
(Bjornson et al., 2012; Conboy and Rando, 2002; Kuang et al., 2008; Mourikis et al., 2012),
interleukin (IL)-6 (Serrano et al., 2008), and insulin-like growth factor 1 (IGF1) (Musaro et
al., 2004) have been shown to affect the fate decision of satellite cells.

Liver kinase B1 (Lkb1), also called Serine/Threonine protein kinase 11 (STK11), plays key
roles in several cellular processes including cellular polarity (Granot et al., 2009), cell
adhesion (Zagorska et al., 2010), cell proliferation (Shan et al., 2014; Waters et al., 2015)
and cell energy metabolism (Nakada et al., 2010). In adult B cells, deletion of Lkb1 regulates
pancreatic f cell size, polarity, and enhances glucose tolerance in mice (Fu et al., 2009;
Granot et al., 2009). Lkb1 can regulate the proliferation of T-cell progenitors and affect
functions of the mature T-cell (Zagorska et al., 2010). In hematopoietic stem cells, Lkb1
affects cell survival, regulates quiescence, cell cycle and energy metabolism (Gan et al.,
2010; Krock et al., 2011; Nakada et al., 2010; Zagorska et al., 2010). In muscle progenitors,
our recent study found that Lkb1 null satellite cells exhibit accelerated proliferation but
reduced differentiation (Shan et al., 2014). Moreover, lack of Lkb1 inhibits myogenic
differentiation but increased lipid accumulation and enhanced expression of lipogenic genes
in myoblasts (Shan et al., 2015). Although these studies indicated that Lkb1 play important
roles in muscle stem cells (Shan et al., 2015; Shan et al., 2014), the functions of Lkb1 in
division of muscle progenitor cells are unknown. Furthermore, the molecular mechanism
through which Lkb1 regulates muscle stem cell fates and Pax7 expression is not clear.

Therefore, in this study, we isolated and cultured primary myoblasts from WT and Lkb1
knockout mice. We found that deletion of Lkb1 promotes self-renewal and proliferation
division but inhibits differentiation division in vitro. Moreover, we found that Lkb1
deficiency upregulates Pax7 expression through upregulating Notch1 signaling pathway.
Furthermore, we revealed that Lkb1 activates Notchl pathway, at least partly through
AMPK-mTOR pathway. Together, these results demonstrated that Lkb1 plays a critical role
in regulating cell fate choice and function of muscle progenitors.

2. Material and methods

2.1. Animals

All procedures involving mice were guided by Purdue University Animal Care and Use
Committee. The MyoDC"e (stock number 014140) and L kb170%/flox (stock number 014143)
mouse strains were bought from Jackson Laboratory (Bar Harbor, ME). The Lkbldeletion
mice (MyoD-LkbI) were generated as previous described (Shan et al., 2014). Mice were
housed in the animal facility with free access to standard rodent chow and water.

2.2. Myoblast isolation and culture

Primary myaoblasts were isolated from WT and Myod-L kb1 mice by using type | collagenase
and dispase B digestion (Shan et al., 2014). Then the cells were seeded on collagen-coated
dishes and cultured in growth medium containing F-10 Ham's medium, with 20% fetal
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bovine serum (FBS), 4 ng/mL basic fibroblast growth factor, and 1% penicillin—
streptomycin at 37 °C with 5% CO,. The medium was changed every 2 days.

2.3. Myoblast division and differentiation assay

For myoblast division assay, the WT and Lkb1 deficiency myoblasts were seeded and
cultured at very low density for 24 h, and labeled the cells with Pax7 and MyoD. Then the
myoblast division was determined as previous described (Liu et al., 2012). For myoblast
differentiation, WT and MyoD-Lkb1 myoblasts were seeded onto 6-well plates (1x10° cells
per well) and induced with 2% horse serum for 3 days after confluence. Then cultures were
collected for RNA, protein and immunostained for myosin heavy chain (MF20) and Pax7 as
described previously (Shan et al., 2014). The differentiation indexes were calculated as the
ratio of the nuclei within myotubes and MF20 positive mononucleated cells (Shan et al.,
2014). In addition, the percentage of undifferentiated Pax7 positive cells was determined as
reserve index (Shan et al., 2014).

2.4. Total RNA extraction, cDNA synthesis and real-time PCR

Total RNA was extracted from cells using Trizol Reagent according to the manufacturer's
instructions. The purity and concentration of total RNA were measured by Nano drop 3000
(Thermo Fisher) at 260 nm and 280 nm. Then 5 pg of total RNA were reversed transcribed
and real-time PCR were performed as described (Shan et al., 2014). The 2"2ACT method was
used to analyze the relative changes in gene expression normalized against Z8S rRNA as
internal control.

2.5. Protein Extraction and Western Blot Analysis

Protein extraction and western blot were conducted as previously described (Shan et al.,
2014). Briefly, total protein was isolated from cells using RIPA buffer. Protein
concentrations were determined using Pierce BCA Protein Assay Reagent (Pierce
Biotechnology). Proteins were separated by sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE), transferred to a polyvinylidene fluoride (PVDF) membrane
(Millipore Corporation) and detect with specific antibodies. Phospho-S6 (p-S6) and S6
antibodies were from Cell signaling, MF20, Pax7 and MyoG (F5D) were from
Developmental Studies Hybridoma Bank (DSHB), all other antibodies (MyoD, pAMPK,
AMPK, and GAPDH) were from Santa Cruz Biotechnology (Santa Cruz). Secondary
antibodies (anti-rabbit 1gG or anti-mouse 1gG, Jackson ImmunoResearch) were diluted
8,000-fold. Immunodetection was performed using enhanced chemiluminescence (ECL)
Western blotting substrate (Pierce Biotechnology) and detected with a Gel Logic 2200
imaging system (Carestream).

2.6. Data Analysis

All experimental data are presented as means + SEM. Comparisons were made by unpaired
two-tailed Student's t-tests or one-way ANOVA, as appropriate. Effects were considered
significant at P < 0.05.
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3.1. Deletion of Lkb1 promotes asymmetric self-renewal division but inhibits asymmetric
differentiation division of myoblasts

Our previous studies found that deletion of Lkb1 may affect muscle stem cell fates (Shan et
al., 2014). To examine whether Lkb1 deficiency affects the muscle satellite cell division, we
isolated and cultured primary myoblasts from WT and MyoD-Lkb1 mice at low density to
allow analysis of daughter cells divided from single cells. Consistent with our previous study
(Liu et al., 2012), we found that the doublets of the sister cells are predominantly Pax7*
MyoD*/Pax7* MyoD" (asymmetric self-renewal division), Pax7* MyoD*/Pax7* MyoD™*
(symmetric proliferation division) or Pax7* MyoD*/Pax7- MyoD* (asymmetric
differentiation division) (Fig. 1A). Notably, Lkb1 deletion significantly increased the
asymmetric self-renewal division (17.4% MyoD-Lkb1 versus 11.5% WT) and symmetric
proliferation division (71.8% MyoD-Lkb1 versus 60.4% WT) (Fig. 1B). However, the
asymmetric differentiation division was dramatically inhibited (10.8% MyoD-L kb1 versus
28.1% WT) (Fig. 1B). Consistently, MyoD-Lkb1 myoblasts expressed higher level of the
myogenic progenitor marker gene Pax7 and lower level of the myogenic differentiation
marker gene Myog (Fig. 2A, B). Moreover, quantitative real time PCR results showed that
the MRNA levels of the myoblasts differentiation related genes including myocyte enhancer
factor 2C (Mef2c), caveolin 3 (Cav3), cadherin 15 (M-cadherin; Cadh15) and calpain 1
(Capnl) were significantly decreased in the Lkb1-null myoblast (Fig. 2A). Combined with
our previous results (Shan et al., 2014), these data indicate that deletion of Lkb1 upregulates
Pax7 expression and affects muscle progenitor cell fate decision by inhibiting differentiation
division but promotes self-renew and proliferation.

3.2. Lkb1 deficiency activities Notch1 signaling pathway

Previous studies demonstrated that Notchl signaling pathway regulates Pax7 expression and
muscle satellite cell fate (Liu et al., 2012; Wen et al., 2012). Therefore, we examined the
effects of Lkb1 deletion on Notchl signaling pathway. Notably, higher levels of cleaved
Notch1l intracellular domain (N1ICD) were found in Lkb1 knockout myoblast compared to
the WT myoblasts (Fig. 2B). The protein levels of Notch1 target gene Hes1 was also
dramatically increased after deletion of Lkb1 in myoblasts (Fig. 2B). Furthermore, real time
PCR results showed that deletion of Lkb1 significantly increased the mRNA levels of
Notchl and its target genes including Hes, Heyl and Hey2 (Fig. 2C). In addition, higher
level of Notch3 was found in Lkb1 deletion cells (Fig. 2C). Taken together, these results
indicate that Lkb1 deficiency activates notchl signaling pathway in primary myoblasts.

3.3. Lkb1 regulates Pax7 expression and myoblast division through Notch1l signaling

pathway

As Lkb1 deficiency upregulates the expression of N11CD and Notchl target genes, we
examined whether Notch1 signaling pathway are necessary to mediate the effects of Lkb1 on
pax7 expression and myoblast division. We first checked the effects of Notch1 on myogenic
genes expression in primary myoblasts. We isolated and cultured primary myoblasts from
Rosa26-N1/CD mice (Liu et al., 2012), in which N11CD overexpression can be induced by
adenovirus-Cre. Indeed, we found the expression of the Notch1 target genes HesZ and Heyl
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was dramatically increased after adenovirus-Cre infection (Fig. 3A, B). N1ICD
overexpression significantly increased Pax7 expression but decreased Myog expression in
myoblasts (Fig. 3A, B). By contrast, adenovirus-Cre mediated knockout of Notchl resulted
in reduction of Hesl, Heyl and Pax7, while upregulation the expression of Myog and
embryonic myosin heavy chain (eMHC) (Fig. 3C). Furthermore, treatment with N-[N-(3,5-
difluorophenacetyl-L-alanyl)]-S-phenylglycine t-butyl ester (DAPT), an inhibitor of Notchl
signaling pathway, significantly decreased the expression of Hes1, Hey1 and Pax7, but
increased Myog expression (Fig. 3 D, E). These results indicate that Notchl signaling
pathway affects Pax7 and Myog expression.

Next, we investigated whether inhibition of Notchl signaling pathway can rescue the defects
in differentiation division of Lkb1 deficiency myoblast. Western blot results showed that
DAPT treatment decreased the protein levels of Hes1 and Pax7 in WT and Lkb1 knockout
myoblasts (Fig. 3 F). In addition, the differentiation division of Lkb1 deficiency myoblasts
was dramatically increased after DAPT treatment (Fig. 3 G). These results suggest that
inhibition of Notch1 signaling pathway can rescue the differentiation division of Lkb1l
deficient myoblasts.

To further confirm whether inhibition of Notch1 could rescue the differentiation capacity of
Lkb1 deficient myoblasts, we treated and differentiated the WT and Lkb1 knockout
myoblasts. Imuunostaining results indicated that inhibition of Notch signaling pathway by
DAPT promoted formation of myotubes and decreased the Pax7 positive cells (reserve cells)
in WT and Lkb1-KO myoblasts (Fig. 4A). Consistently, quantitative results indicated that
DAPT treatment increased the differentiation index while significantly decreased the Pax7*
cells and the reserve index (Fig. 4A, B). Furthermore, western blot and real time PCR results
further confirmed that inhibition of Notch pathway dramatically decreased Pax7 expression
and rescued the differentiation marker genes expression (Fig. 4C, D). These results
suggested that Notch signaling pathway mediates the effects of Lkb1 deletion on Pax7
expression and myoblast division.

3.4. AMPK-mTOR pathway, downstream target of Lkb1, regulates Notch signaling

To investigate how Lkb1 deficiency activates Notch target genes, we examined the AMPK-
mTOR pathway, which has been thought as the canonical downstream target of Lkb1
(Lizcano et al., 2004). Indeed, Lkb1 deletion decreased the phosphorylated AMPK
(pPAMPK, T172) levels but increased the phosphorylated S6 (pS6, S240/244) levels in
myoblasts (Fig. 5A). Conversely, AMPK activator AICAR treatment significantly increased
the pAMPK levels, decreased the protein levels of phosphorylated S6 (pS6, S240/244) as
well as the protein levels of Pax7, N1ICD and Hesl in wild type myoblasts (Fig.5 B). Real
time PCR results further confirmed that activation AMPK inhibits the expression of Pax7
and Notch target genes HesI and HeyZ (Fig.5 C). In addition, activation of AMPK decreased
the expression of Notch targets (Hes1, Heyl and HeyL) in C2C12 cells (Fig.5 D). Moreover,
mTOR inhibitor rapamycin treatments decreased the protein levels of Hes1 in WT myoblasts
(Fig.5 E, F). These data indicated that AMPK-mTOR pathway affects Notch1 signaling
pathway in myoblasts.
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To further examine whether activation of AMPK can regulate the expression of Notch
targets in MyoD-L kb1 myoblasts, we treated the cells with AICAR. We found that AICAR
enhanced the pAMPK levels in WT and Lkb1 KO myoblasts (Fig.5 G). The protein levels of
Hesl and Pax7 were also dramatically decreased after AICAR treatment (Fig.5 G).
Furthermore, real time PCR results confirmed that AICAR treatment abolish the effects of
Lkb1 deletion on the expression of Notch1 target genes as well as Pax7in myoblasts (Fig.5
H). Taken together, these results indicate that deletion of Lkb1 affects Notchl target genes
through AMPK-mTOR pathway.

4. Discussion

In this study, we found that deletion of Lkb1 inhibits the differentiation division of
myoblasts and upregulates Pax7 expression in myoblasts before or after differentiation.
Moreover, we found that Lkb1 deficiency activates Notch signaling pathway, which then
upregulates Pax7 expression. Furthermore, we revealed that ablation of Lkb1 activated
Notch signaling pathway through AMPK-mTOR pathway. The results indicated that Lkb1
plays a crucial role in skeletal muscle progenitors.

We found that genetic deletion of Lkb1 in myoblasts led to elevated expression of Pax7 but
decreased the expression of myogenic differentiation related genes as well as inhibited the
differentiation division of myoblasts. It has been shown that the expression and activity of
Lkb1 increase during myoblast differentiation (Mian et al., 2012). Overexpression of Lkb1
accelerated myoblast differentiation, whereas knockdown of Lkb1 impaired myoblast
differentiation, suggesting Lkb1 positively controls myoblast differentiation (Mian et al.,
2012). Our previous study demonstrated that Lkb1 deletion promotes proliferation and
inhibits differentiation of muscle progenitors in vivo and in vitro (Shan et al., 2014).
Moreover, the expression of Pax7 also affects cell survival, proliferation and differentiation
of muscle progenitors (Gunther et al., 2013; Relaix et al., 2006; von Maltzahn et al., 2013).
Results from the Pax7 gene conditional knockout mice model indicate that Pax7 is required
for the maintenance of quiescent and the normal regenerative capacity of muscle stem cells
(Gunther et al., 2013; von Maltzahn et al., 2013). Taken together, the higher levels of Pax7 in
Lkb1 deficiency myoblasts may affect the cell fates and cell functions of muscle progenitors.

Notchl signaling pathway plays critical roles in regulating cell-cell communication during
development and postnatal tissue regeneration. It regulates the quiescence/activation,
proliferation, and differentiation of myogenic progenitors (Conboy and Rando, 2002; Kuang
et al., 2007). Here, we found that deletion of Lkb1 in myoblasts activates Notch signaling
pathway, which in turn regulates Pax7 expression and cell fates of muscle progenitors.
Consistent to our results, previous studies reported that Lkb1 deficiency modulates Notch
signaling in post-mitotic cells (Shorning et al., 2009). Lkb1-null pre-T cells expressed
increased levels of Hes-1 and Deltex1 when compared with control cells (Tamas et al.,
2010). Inactivation of Lkb1 during pancreatic organogenesis increased expression of the
Notch target gene HesI and the activated STA73gene (Hezel et al., 2008). Notch signaling
promotes satellite cell activation and proliferation, but inhibits the differentiation of
myogenic progenitors (Conboy et al., 2003; Conboy et al., 2005; Conboy and Rando, 2002;
Schuster-Gossler et al., 2007; Vasyutina et al., 2007). Overexpression of N1ICD increased
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Pax7 positive satellite cells and impaired regeneration of skeletal muscles (Wen et al., 2012).
In C2C12 cells, activation of Notch signaling or overexpression of Notch target genes
dramatically inhibits myogenic differentiation and the expression of differentiation related
genes (Buas et al., 2010; Wen et al., 2012; Wilson-Rawls et al., 1999). During muscle repair
process, satellite cell activation and subsequent proliferation is driven by Notch signaling
(Brack et al., 2008; Conboy and Rando, 2002). In addition, Notch signaling is necessary for
maintaining satellite cells quiescence (Bjornson et al., 2012; Mourikis et al., 2012; Wen et
al., 2012), and its deficiency leads to depletion of satellite cells in DMD (Jiang et al., 2014).
Moreover, hypoxia treatment activates the Notch signaling pathway and leading to increased
levels of Pax7 in myoblasts (Liu et al., 2012), and Notch1 signaling can directly regulate
Pax7 expression through RBP-J in myoblast (Wen et al., 2012). Taken together, Lkb1
deficiency in myoblasts activates Notch signaling pathway and subsequently increases Pax7
expression and cell functions.

We demonstrated that Lkb1 regulates Notch1 signaling pathway through AMPK-mTOR
pathway. Consistently, a recent study indicates that AMP-activated protein kinase (AMPK)
regulates Notch signaling through mTORC1 under the influence of nutrient status (Bi and
Kuang, 2015; Li et al., 2014). In mouse and human cells, mTOR is a positive regulator of
Notch signaling (Li et al., 2014; Ma et al., 2010; Pollizzi et al., 2009). The expression of
Hes1 was dramatically elevated in vitro or in vivo with constitutively active mTOR while
reduced by rapamycin treatment (Ma et al., 2010; Pollizzi et al., 2009). Moreover, activation
of mTOR leads to upregulation of Notch signaling and the expression of Notch targets both
in vitro and in vivo (Ma et al., 2010). It has been reported that mTOR regulates Notchl
signaling pathway through induction of STAT3 (Li et al., 2014; Ma et al., 2010). Our
previous study demonstrated that Lkb1 deletion affects myablast differentiation through
phosphorylation of GSK-3f (Shan et al., 2014), which can regulate the expression of Notch
signaling pathway and its target Hes1 (Jin et al., 2009). Moreover, interaction network
analysis of intracellular active form of NOTCH1 partners revealed that AMPK may also
directly interact with Notchl (atim et al., 2012). Therefore, more studies are needed to
clarify whether Lkb1/AMPK can directly regulate Notchl or not in future.

It has been reported that Lkb1 is a master kinase that activates 13 kinases of the AMPK
subfamily (Lizcano et al., 2004), including SIK1 (Takemori et al., 2009), MARK (Koh et al.,
2006) and MELK (Niesler et al., 2007) that can affect myoblast functions. Here we showed
that Lkb1 regulates myoblast function and Notch signaling pathway through AMPK-mTOR
pathway. Further studies are needed to elucidate whether other AMPK subfamily members
may also be involved in mediating the effect of Lkb1 in myoblast division. In addition, as
Lkb1-AMPK pathway plays important roles in nutrient and energy metabolism (Hardie et
al., 2012), it is possible that nutrients factors such as serum and amino acids can affect
myoblast division through Lkb1-AMPK pathway.

In summary, our present study revealed a crucial role of Lkb1 in regulating Notch signaling
and Pax7 expression in muscle progenitor cells. These results enhance our understanding of
the function of Lkb1 in muscle stem cells and further suggest that Lkb1 signaling pathway
represents a promising target for controlling growth and regeneration of skeletal muscle.
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Figure 1. Lkb1 deficiency promotes asymmetric self-renewal division and inhibits asymmetric
differentiation division in cultured myoblasts
(A) Primary myoblasts cultured at low density and with synchronized cell cycle were stained

for Pax7 (red) and MyoD (green). Doublets of Pax7*MyoD™*:Pax7*MyoD™ sister cells (5, 8,
9) represent asymmetric self-renewal division; Pax7*MyoD*:Pax7*MyoD*(2, 4, 6,7,10)
represent symmetric proliferative division; and Pax7+*MyoD™*:Pax7~"MyoD* (1, 3, 7)
represent asymmetric differentiation division. Scale bar: 100 um. (B) Percentages of
asymmetric self-renewal, symmetric proliferative and asymmetric differentiation divisions in
the WT and Lkb1 KO myoblasts. n=3 independent experiments, with at least 40 doublets
analyzed in each experiment. **P<0.01.
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Figure 2. Lkb1 deficiency increases the expression of Pax7 and activities Notchl signaling
pathway in myoblasts

(A) The expression of myogenic differentiation related genes in WT and MyoD-L kb1
myoblasts. (B) Protein levels of Pax7, MyoG, N11CD and Hesl1 in WT and MyoD-Lkb1
myoblasts. (C) mRNA levels of Notchl and its target genes in WT and MyoD-Lkb1
myoblasts. Error bars represent SEM, n=6. *P<0.05, **P<0.01
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Figure 3. Lkb1 regulates Pax7 expression and myoblast division through Notch signaling
pathway

(A, B) The mRNA (A, n=5) and the protein (B) levels of Pax7 in Rosa26-N1/CD myaoblasts
infected with adenovirus-GFP or adenovirus-Cre.(C) Expression of Pax7 in Notch1flox/flox
myoblasts infected with adenovirus-GFP or adenovirus-Cre (n=6). (D, E) Relative mMRNA
(D, n=6) and protein (E) levels of Pax7 in WT myoblasts treated with Notch inhibitor DAPT.
(F) Protein levels of Pax7 in WT and MyoD-L kb1 myoblasts treated with or without DAPT.
(G) Percentages of self-renewal, proliferative and differentiation divisions in the WT and
Lkb1 KO myoblasts treated with or without DAPT. n=3 independent experiments, with at
least 50 doublets analyzed in each experiment. Error bars represent SEM, *P<0.05,
**p<0.01
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Figure 4. Inhibition of Notch signaling pathway affects the myogenic differentiation of WT and

MyoD-Lkb1 myoblasts

(A) MF20 (Green) and Pax7 (Red) staining showing differentiation efficiency of WT and
MyoD-L kb1 myoblasts treated with vehicle control or DAPT. Scale bars: 100 um. (B)
Inhibition of Notch signaling partially rescued the differentiation efficiency of MyoD-Lkb1
myoblasts. Different letters means P < 0.05. (C, D) The expression of differentiation related
genes in WT and Myod-Lkb1 cells treated with or without DAPT. Error bars represent SEM.

n=6-8.
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Figure 5. Lkb1 regulates Notch signaling pathway through AMPK-mTOR pathway
(A) Western blots showing relative levels of phosphorylated AMPK (pAMPK, T172) and

pS6 (S240/244) in WT and MyoD-Lkb1 myoblasts. (B) AMPK activator AICAR (1 mM)
treatment increased pAMPK level and reduced the levels of pS6, Hes1 and Pax7 proteins.
(C, D) AICAR treatment decreased Notch targets in WT myaoblasts (C) and C2C12 (D). (E,
F) mTOR inhibitor rapamycin (RAPA, 10 nM) treatment decreases the protein (E) and
MRNA (F) levels of Notch target genes in WT myoblast. (G, H): AICAR treatment
decreases the protein (G) and mRNA (H) levels of Notch target genes in MyoD-Lkb1
myoblasts. Error bars represent SEM, n=7. *P<0.05, **P<0.01.
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