
(C), in the WAT of TgβARKct mice (left panels) and TgGRK2 mice (right panels) and 
respective NLC mice following 6 weeks of feeding on a high fat diet (HFD) or a control diet 
(CD). n=4-9 mice per group; *, P<0.05; **, P<0.01.  
 
FIGURE 6 3T3-L1 adipocyte differentiation is enhanced in the presence of the BCAA 
metabolite HMVA. A, Representative BODIPY 493/503 stained 3T3-L1 cells differentiated in 
the presence of 2-hydroxy BCAA metabolites. 3T3-L1 Cells were subjected to adipocyte 
differentiation for 8 days in differentiation media containing α-hydroxy BCAA metabolites. B, 
Summary data for BODIPY staining of differentiated 3T3-L1 cells. n = 8-11 per condition. ***, 
P<0.001. C, The α-hydroxy BCAA metabolite HMVA increases 3T3-L1 in a dose dependent 
manner. *, P<0.05. ***, P<0.001. 
 
FIGURE S1 Transgene expression in TgβARKct and TgGRK2 mice. A, Heart and eWAT 
lysate were subjected to immunoprecipitation using a GRK2 antibody to detect βARKct. Lysate 
from AC-16 cells infected with AdβARKct was used as a control. IgG heavy chain (HC) and 
light chain (LC) are marked. B, Representative Western blot showing Tg GRK2 overexpression 
is limited to TgGRK2 hearts with no ectopic expression in eWAT samples. 
 
FIGURE S2 Body weight measurements of high fat diet fed mice. A, Body weight of 
TgβARKct and NLC mice fed control or HFD for 6 weeks. n=7-16 per group; *, P<0.05; **, 
P<0.01. B, Body weight of TgGRK2 and NLC mice fed CD or HFD for 6 weeks. n=7-11 per 
group; **, P<0.01. 
 
FIGURE S3 Respiration and physical activity in TgβARKct and NLC mice. Mice were 
analyzed in metabolic chambers for 10 days. Mice were fed a standard control diet (CD) for the 
first 5 days, then switched to high fat diet (HFD) for the last 5 days. A, Averaged oxygen 
consumption per hour, normalized to body weight in animals fed CD, over a 12 hr light/dark 
cycle. B, Averaged oxygen consumption per hr, normalized to body weight in animals fed a 
HFD, over a 12 hr light/dark cycle. C, Averaged carbon dioxide production per hr, normalized to 
body weight in animals fed CD, over a 12 hr light/dark cycle. D, Averaged carbon dioxide 
production per hr, normalized to body weight in animals fed HFD, over a 12 hr light/dark cycle. 
E, Respiratory exchange ratio. Shaded and unshaded areas represent the dark and light cycles, 
respectively. Arrow indicates the point at which food was switched from control to high fat 
chow. F, Physical activity measured via beam breaks over a 12 hr light/dark cycle. n=5 mice per 
group.  
 
FIGURE S4 Respiration and physical activity in TgGRK2 and NLC mice. Mice were 
analyzed in metabolic chambers for 10 days. Mice were fed a standard control diet (CD) for the 
first 5 days, then switched to high fat diet (HFD) for the last 5 days. A, Averaged oxygen 
consumption per hr, normalized to body weight in animals fed CD, over a 12 hr light/dark cycle. 
B, Averaged oxygen consumption per hr, normalized to body weight in animals fed HFD, over a 
12 hr light/dark cycle. C, Averaged carbon dioxide production per hr, normalized to body weight 
in animals fed CD, over a 12 hr light/dark cycle. D, Averaged carbon dioxide production per hr, 
normalized to body weight in animals fed HFD, over a 12 hr light/dark cycle. E, Respiratory 
exchange ratio. Shaded and unshaded areas represent the dark and light cycles, respectively. 



Arrow indicates the point at which food was switched from control to high fat chow. F, Physical 
activity measured via beam breaks over a 12 hr light/dark cycle. n=5 mice per group. 
 
FIGURE S5 Validation of serum BCAA metabolite levels following HFD. Serum samples 
from mice following 4 weeks of HFD were analyzed for α-hydroxyisovalerate (HIVA) and 2-
hydroxy-3-methylvalerate (HMVA) levels using HILIC/UPLC-MS/MS with negative ion mode 
ESI. *, P<0.05; ***, P<0.001 
  
TABLE 1. Statistical summary of heart tissue metabolite profile differences between 
TgβARKct and NLC mice fed control diet (CD) or high fat diet (HFD). 
  
TABLE 2. Statistical summary of serum metabolite profile differences between TgβARKct 
and NLC mice fed control diet (CD) or high fat diet (HFD). 
  
TABLE 3. Statistical summary of heart tissue metabolite profile differences between 
TgGRK2 and NLC mice fed control diet (CD) or high fat diet (HFD). 
 
TABLE 4. Statistical summary of serum metabolite profile differences between TgGRK2 
and NLC mice fed control diet (CD) or high fat diet (HFD). 
 
TABLE 5 Heat map of statistically significant differences in branched chain amino acid 
metabolism intermediates in TgβARKct, TgGRK2 and NLC hearts. Red and green shaded 
cells indicate p≤0.05 (red indicates that the mean values are significantly higher for that 
comparison; green values significantly lower). Light red and light green shaded cells indicate 
0.05<p<0.10 (light red indicates that the mean values trend higher for that comparison; light 
green trend lower). 
 
TABLE 6 Heat map of statistically significant differences in branched chain amino acid 
metabolism intermediates in TgβARKct, TgGRK2 and NLC serum. Red and green shaded 
cells indicate p≤0.05 (red indicates that the mean values are significantly higher for that 
comparison; green values significantly lower). Light red and light green shaded cells indicate 
0.05<p<0.10 (light red indicates that the mean values trend higher for that comparison; light 
green trend lower). Values for each sample are normalized by volume of serum extracted. 
  
TABLE 7 Heat map of statistically significant differences in endocannabinoid pathway 
intermediates in TgβARKct, TgGRK2 and NLC hearts. Red and green shaded cells indicate 
p≤0.05 (red indicates that the mean values are significantly higher for that comparison; green 
values significantly lower). 
 
TABLE 8 Heat map of statistically significant differences in endocannabinoid pathway 
intermediates in TgβARKct, TgGRK2 and NLC serum. Red and green shaded cells indicate 
p≤0.05 (red indicates that the mean values are significantly higher for that comparison; green 
values significantly lower). Light red shaded cells indicate 0.05<p<0.10 (light red indicates that 
the mean values trend higher for that comparison). Values for each sample are normalized by 
volume of serum extracted.  
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