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Supplemental Table 1 | Primers used for Real Time Q-PCR 
 

 
 
Supplemental Figure 1 | Effects of Mstn deletion on body lean mass of Ldlr-/- mice.  a-b, 
Body weights of mice before the induction (a) and through the course (b) of HF-diet. c, NMR 
analysis of lean mass change of mice on HF-diet. d-e, Gastrocnemius (Gastroc, d) and soleus (e) 
muscle weights in mice after 12 weeks of HF-diet. ++/++, Mstn+/+/Ldlr+/+.  ++/++, 
Mstn+/+/Ldlr+/+. ++/--, Mstn+/+/Ldlr-/-. +-/--, Mstn+-/Ldlr-/-. --/--, Mstn-/-/Ldlr-/-. Data are 
expressed as mean ± SEM (n=11-21). **P<0.01 compared to all other genotypes. #P<0.05 
compared to +-/--. 
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Supplemental Figure 2 | Food intake, ambulatory activity, and energy expenditure studies 
in Ldlr-/- mice with Mstn deletion. a-d, Daily caloric intake (a), horizontal ambulatory activity 
(b), indirect calorimetric analyses of energy expenditure (c), and respiratory exchange ratio 
(RER) (d) of Mstn+/+/Ldlr-/- and Mstn-/-/Ldlr-/- mice. All experiments were conducted after 5 
weeks of HF-diet. ++/--, Mstn+/+/Ldlr-/-.  --/--, Mstn-/-/Ldlr-/-.  Data are shown as the mean ± 
s.e.m (n=4-7). *P<0.05. 
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Supplemental Figure 3 | Glucose tolerance test and insulin tolerance test in Ldlr-/- mice with 
Mstn deletion. a, Glucose tolerance test (GTT). Mice received IP injection of glucose (1 g/kg). 
b, Insulin tolerance test (ITT). Mice were fasted overnight and received IP injection of insulin 
(0.75 IU/kg). c, mRNA expression of Pepck in livers of mice after 12 weeks of HF-diet. GTT 
and ITT were conducted after 5-6 weeks of HF-diet. ++/--, Mstn+/+/Ldlr-/-.  --/--, Mstn-/-/Ldlr-/-.  
AUC, area under curve. Data are shown as the mean ± s.e.m (n=5-11). **P<0.01. 
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Supplemental Figure 4 | Effects of Mstn deletion on liver of Ldlr-/- mice.  a, Wet weight,  
dry weight and intracellular triglycerides (TG) of liver of Mstn+/+/Ldlr-/- and Mstn-/-/Ldlr-/- mice. 
Values are expressed with respect to Mstn+/+/Ldlr-/- controls. b, Fatty acid β-oxidation rates as 
assessed by measurements of [3H]-palmitate oxidation in isolated mitochondrion of primary 
hepatocytes  c,  Blood ketone (β-hydroxybutyrate) levels. d, mRNA expression of Irs1 and Irs2 
in livers of mice. Values are expressed with respect to Mstn+/+/Ldlr-/- controls. All data obtained 
after 12 weeks of HF-diet. ++/--, Mstn+/+/Ldlr-/-.  --/--, Mstn-/-/Ldlr-/-.  AU, arbitrary units. Data 
are shown as the mean ± s.e.m (n=4-6). *P<0.05, **P<0.01. 
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Supplemental Figure 5 | Improved metabolic profile of Ldlr-/- mice with Mstn disruption.  a, 
In Ldlr-/- mice fed with HF-diet, insulin resistance leads to elevated rates of adipose tissue TG 
lipolysis and enhanced adipose-derived FFA influx to the liver. In the liver, hyperinsulinemia 
and hyperglycemia induce transcriptional activation of lipogenic genes, increasing TG deposition 
and VLDL particle secretion. Hepatic steatosis is associated with hepatic insulin resistance, 
which also contributes to the pathogenesis of atherogenic dyslipidemia. b, In Ldlr-/- mice with 
Mstn deletion, marked hypermuscularity and decreased fat accumulation result in decreased 
glucose and adipose-derived FFA influx to the liver. Increased fatty acid β-oxidation and 
mitochondrial biogenesis contribute to the protective effects of Mstn deletion against hepatic 
steatosis, hyper-secretion of TG-rich VLDL, and hepatic insulin resistance. The net result is a 
more favorable lipid profile. FFA, free fatty acids; IR, insulin resistance; TG, triglycerides; β-ox,  
β-oxidation. 
 

 




