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Fig. S1. Whole-body glucose disposal in lean healthy young humans after 4 h glycerol (GLY) or lipid (LIP) infusion (n = 23), glucose oxidation (striped), and
lipid oxidation (plane). M value was reduced during lipid infusion (P < 10.10−7). Data are given as means ± SEM.
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Fig. S2. (A) Myocellular diacylglycerol (DAG) concentrations in the membrane and cytosolic fraction and ceramide concentrations during glycerol infusion in
young lean healthy controls (CON) (n = 10). Myocellular ceramides did not change during lipid infusion. (B) Activation of myocellular PKCθ, PKCδ, and PKCe
during glycerol infusion in young lean healthy controls (n = 10–14). Data are given as means ± SEM.
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Fig. S3. Membrane (A) and cytosolic (B) fractions of myocellular DAG species concentrations in young lean healthy humans (CON) (n = 10) at baseline (white
columns) and after 2.5 h (light gray columns) and after 4 h (dark gray columns) of glycerol infusion.
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Fig. S4. (A and B) Ceramide species in young lean healthy humans (CON) (n = 7) at baseline (white columns) and after 2.5 h (middle gray columns) and after
4 h (dark gray columns) of lipid (A) or glycerol (B) infusion. (C) Ceramide species concentrations in CON (white columns; n = 7), in young obese humans (OBE)
(light gray columns; n = 10), and in elderly obese patients with type 2 diabetes (T2D) (black columns; n = 10). Data are given as means ± SEM.
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Fig. S5. Whole-body glucose disposal in lean healthy young humans (CON) (n = 36), in young obese humans (OB) (gray columns; n = 10), and in elderly obese
patients with T2D (black columns; n = 10) (glucose oxidation, striped; lipid oxidation, plane). Compared with healthy humans, glucose disposal was reduced by
78% in OB (P < 0.005) and by 88% in T2D (P < 0.001). Data are given as means ± SEM.
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Fig. S6. Study protocol for short-term insulin resistance.
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Study protocol
Chronic insulin resistance
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Fig. S7. Study protocol for common insulin resistance.
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Table S4. Anthropometric data of study participants

CON OBE T2D

n (male/female) 36 (24/12) 10 (5/5) 10 (5/5)
Age, y 28 ± 1 29 ± 2 59 ± 3*
Body mass index, kg/m2 22.4 ± 0.4† 41.4 ± 1.9 35.6 ± 1.2
Fasting glucose, mg/dL 86 ± 3 77 ± 3 131 ± 17*
Fasting free FA, mmol/L 0.52 ± 0.13 0.50 ± 0.18 0.76 ± 0.15
Fasting triglycerides, mg/dL 106 ± 13 137 ± 24 188 ± 20*
Hemoglobin A1c, mmol/mol 33 ± 0 34 ± 1 54 ± 5*

Data are given as means ± SEM. FA, fatty acids.
*P < 0.05 vs. lean healthy controls (CON) and insulin resistant OBE.
†P < 0.05 vs. insulin resistant obese and patients with T2D.

Table S3. Myocellular DAG species correlate with PKCθ
activation

DAG species

Cytosolic fraction Membrane fraction

r P r P

C16:0, C20:4 0.521 <0.005 0.447 <0.05
C18:0, C20:4 0.461 <0.01 0.362 <0.05
C18:2, C18:0 0.581 <0.005 0.428 <0.05
C18:1, C18:2 0.552 <0.005 0.417 <0.05
C18:2, C18:2 0.591 <0.005 0.532 <0.005
C16:0, C18:2 0.570 <0.005 0.529 <0.005

Pearson correlation coefficients (r) between myocellular DAG species and
PKCθ activation across lean healthy humans (n = 11), young insulin-resistant
obese humans (n = 10) and elderly obese humans with T2D (n = 10).
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