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Antibody details: anti-4-HNE-Michael adducts: catalog number 393207, ordered from Calbiochem. Anti-Akt: 
catalog number 9272, ordered from Cell Signaling Technology. Anti-Caveolin-3: clone 26, catalog number 
610420, ordered from BD Transduction Laboratories. Anti-CD36 (rat): clone MO25; gift from Dr. N. Tandon, 
Bethesda, USA. Anti-CD36 (mouse): clone CRF D-2712, catalog number 552544, ordered from BD Biosciences. 
Anti- GAPDH: clone 14C10, catalog number 2118, ordered from Cell Signaling Technology. Anti-GLUT4: clone 
1F8, catalog number 2213, ordered from Cell Signaling Technology. Anti-Insulin receptor-β: clone C-19, catalog 
number sc-711, ordered from Santa Cruz Biotechnology. Anti-OXPHOS: catalog number MS604, ordered from 
MitoSciences. Anti-phospho-Akt: clone D9E, catalog number 4060, ordered from Cell Signaling Technology. Anti-
phospho-ribosomal S6: clone D57.2.2E, catalog number 4858, ordered from Cell Signaling Technology. Anti-v-
ATPase subunit a2: catalog number ab82638, ordered from Abcam Biotechnology. Anti-v-ATPase subunit B2: 
catalog number ab73404, ordered from Abcam Biotechnology. 
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Supplementary Figure 1. Related to Fig. 1. Lewis rats were subjected to low-fat diet (LFD) or high-fat diet (HFD) 
for 7 weeks. A: Each week, body mass measurements were made (LF: n=7; HF: n=7), and at the end of the diet 
regime, B: heart mass (n=7) and C: blood glucose concentration (n=6) were measured. Then, cardiomyocytes 
were isolated for D: measurement of localization of substrate transporters upon subcellular fractionation 
yielding plasma membrane fraction (PM) and low density microsomal fraction (LDM) (representative blots are 
shown; quantification in Fig. 1A,B); metabolic measurements upon incubation with radiolabeled substrates (see 
Fig. 1C,D); E: Western blot analysis of expression of v-ATPase subunits a2 and B2, and phosphorylation of Akt 
(upon 15 min pre-incubation with 100 nM insulin (Ins)). Total Akt expression and that of caveolin-3 (Cav3) serve 
as loading controls. Representative blots are shown. Lys: cardiomyocyte lysate. Values are displayed as mean ± 
SEM. *p<0.05; N.S., not significant. 
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Supplementary Figure 2. Related to Fig. 2. HL-1 cardiomyocytes (HL-1) were cultured in control condition (Ctrl), 
or with high-palmitate (HP) for 16 h, and thereafter were used for measurement of A: surface CD36 content; B: 
LCFA uptake; intracellular contents of C: diacylglycerol (DAG) and D: triacylglycerol (TAG); E: Akt phosphorylation 
and F: glucose uptake (upon 30 min pre-incubation without/with 100 nM insulin (Ins)) and G: Chloroquine 
(CHLQ) accumulation (upon 25 min pre-incubation without/with 100 nM Bafilomycin-A (BafA)). Values are 
displayed as mean ± SEM (n=3). *p<0.05; N.S., not significant. 
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Supplementary Figure 3. Related to Fig. 3. Rat cardiomyocytes were cultured with either low palmitate (LP) or 
high palmitate (HP) for 0, 1, 3, 8, 15, and maximum to 25 h. At each time point, cardiomyocytes were incubated 
without/with 100 nM Bafilomycin-A (BafA) for 25 min prior to 30 min incubation with [3H]Chloroquine for 
assessment of v-ATPase function (see Fig. 3A). A: Chloroquine (CHLQ) accumulation is expressed as difference 
between basal and BafA-treated for each condition (ΔBasal-BafA). These data are from the same set of 
experiments as the data displayed in Fig. 3A. B-F: In parallel at each time point, cardiomyocytes were incubated 
without/with 100 nM insulin (Ins) for 15 min prior to execution of B: [14C]palmitate, or C: [3H]glucose uptake 
studies, or D-F: Western blot analysis of Akt phosphorylation (P-Akt) and S6 phosphorylation (P-S6) (D: 
representative Western blots; E,F: quantifications). The effect of insulin is expressed as difference between 
acute insulin-stimulated and basal for each condition (ΔIns-Basal). These data are from the same set of 
experiments as the data from Fig. 3B-E. Values are displayed as mean ± SEM. *p<0.05; N.S., not significant. 
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Supplementary Figure 4. Related to Fig. 4. A-F: HL-1 cardiomyocytes (HL-1) were transfected with negative 
control scrambled siRNA or with siRNA targeting v-ATPase B2 subunit mRNA (B2-kd). 32 h after transfection, 
cells were cultured under control condition (Ctrl), or with low palmitate (LP), high palmitate (HP) or LP enriched 
with 100 nM Bafilomycin-A (LP/Baf) for 16 h, and thereafter used for further analyses. A: Whole cell lysates were 
used for Western blot analysis of v-ATPase a2 and B2. Representative Western blots are shown (caveolin-3 
(Cav3): loading control; quantification in Fig. 4a,b). B: HL-1 of each condition were further incubated either 
without/with 100 nM BafA for 25 min prior to 30 min incubation with [3H]Chloroquine (CHLQ). CHLQ 
accumulation is expressed as difference between basal and BafA-treated for each condition (ΔBasal-BafA). These 
data are from the same set of experiments as the data displayed in Fig. 4C. C-F: In parallel, HL-1 were further 
incubated without/with 200 nM insulin (Ins) for 30 min, and finally used for C: colorimetric analysis of 
sarcolemmal CD36 content, or D-F: Western blot analysis of Akt phosphorylation (P-Akt) and S6 phosphorylation 
(P-S6) (D: representative Western blots; E,F: quantifications). The effect of insulin is expressed as difference 
between acute insulin-stimulated and basal for each condition (ΔIns-Basal). These data are from the same set of 
experiments as the data from Fig. 4D-F. G-Q: Rat cardiomyocytes (CM) were incubated in LP, HP, or LP/BafA for 
25 h. G: Whole cell lysates were used for Western blot analysis of v-ATPase subunit expression and of 
phosphorylation of Akt and S6. For the protein phosphorylation experiments, CM were incubated without/with 
100 nM Ins for 15 min. Representative Western blots are shown (caveolin-3 (Cav3): loading control). H: 
Quantification of a2 expression (n=4). I,J: CM of each condition were further incubated either without/with 100 
nM BafA for 25 min prior to 30 min incubation with [3H]CHLQ (n=6). J: CHLQ accumulation is expressed as 
difference between basal and BafA-treated for each condition (ΔBasal-BafA). (k-n) Quantification of P-Akt (n=4) 
and P-S6 (n=4). L,N: The effect of insulin is expressed as difference between acute insulin-stimulated and basal 
for each condition (ΔIns-Basal). O: Whole cell lysates were used for Western blot analysis of OXPHOS complexes 
(n=3). Representative Western blots are shown (C-I, C-II, C-III and C-V: OXPHOS complexes I, II, III and V). P: 
Snap-frozen cell pellets were used for measurement of ATP levels (n=3), using HPLC methodology as earlier 
described (see ref. 5). Q: Whole cell lysates were used for Western blot analysis of protein adducts of the lipid 
peroxidation byproduct 4-hydroxynon-enal (4-HNE) (n=3). 4HNE protein adducts were used as readout of 
cellular levels of reactive oxygen species. Values are displayed as mean ± SEM. *p<0.05; N.S., not significant.  
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Supplementary Figure 5. Related to Fig. 5. A-E: HL-1 cardiomyocytes (HL-1) were transfected with negative 
control scrambled siRNA or with siRNA targeting CD36 mRNA (CD36-kd). 32 h after transfection, cells were 
treated either with control condition (Ctrl), high palmitate (HP), low palmitate (LP), or LP enriched with 100 nM 
Bafilomycin-A (LP/BafA) for 16 h, and used for subsequent incubations and analysis. A: At each condition, the 
protein expression level of CD36 was assessed by Western blotting. B-F: HL-1 were incubated without/with 200 
nM insulin (Ins) for 30 min prior to execution of B: [14C]palmitate and C: [3H]glucose uptake studies, or Western 
blot analysis of Akt phosphorylation (P-Akt) and S6 phosphorylation (P-S6) (D: representative Western blots; 
caveolin-3 (Cav3): loading control; E,F: quantifications). The effect of insulin is expressed as difference between 
acute insulin-stimulated and basal for each condition (ΔIns-Basal). These data are from the same set of 
experiments as the data from Fig. 5A-D. G: In parallel, at each condition, HL-1 were incubated without/with 100 
nM BafA for 25 min prior to 30 min incubation with [3H]CHLQ for assessment of v-ATPase function. CHLQ 
accumulation is expressed as difference between basal and BafA-treated for each condition (ΔBasal-BafA). These 
data are from the same set of experiments as the data displayed in Fig. 5E. Values are displayed as mean ± SEM. 
*p<0.05; N.S., not significant. 

 
 



SUPPLEMENTARY DATA 
 

©2017 American Diabetes Association. Published online at http://diabetes.diabetesjournals.org/lookup/suppl/doi:10.2337/db16-0727/-/DC1 

Supplementary Figure 6. Related to Fig. 6. Human iPSC-derived cardiomyocytes (iPSC-CM) were cultured for 16 
h in control (Ctrl) or HP medium medium prior to further treatment or analysis. A,B: In each condition, iPSC-CM 
were incubated without/with 100 nM insulin (Ins) for 15 min prior to execution of A: [14C]palmitate, B: 
[3H]glucose uptake, or Western blot analysis of phosphorylation of Akt and S6 (see Fig. 6C). A,B: The effect of 
insulin is expressed as difference between acute insulin-stimulated and basal for each condition (ΔIns-Basal). 
These data are from the same set of experiments as the data from Fig. 6A,B. C: In parallel, at each condition, 
iPSC-CM were treated either without/with 100 nM Bafilomycin-A (BafA) for 25 min prior to 30 min incubation 
with [3H]Cloroquine (CHLQ) for assessment of v-ATPase function. CHLQ accumulation is expressed as difference 
between basal and BafA-treated for each condition (ΔBasal-BafA). These data are from the same set of 
experiments as the data displayed in Fig. 6C. Values are displayed as mean ± SEM. *p<0.05; N.S., not significant. 
 

 


