
Table S8. Experimentally studies linking metabolite levels to T2DM pathophysiology. 

Reference Metabolites Organism Source Phenotypic observation 

Koves et al. [1] Citrate; L-Malate; 

Fumarate; L-Lactate; 2-

Oxoglutarate  

Rodent Muscle Lower amounts of organic 

acids were found in obese 

diabetic rats compared to 

the lean diabetic rats 

Salek et al. [2]  L-Leucine; Pyruvate; 

Citrate; beta-Alanine; 

D-Alanine; L-Alanine 

Human Urine Increased amounts in 

T2DM  

 L-Malate;, L-

Glutamate; Fumarate; 

Phosphocreatine 

  Decreased amounts in 

T2DM 

Ellis et al [3] 

Ye et al [4]  

Palmitoyl-CoA; 

Tetradecanoyl-CoA; 

Palmitoleoyl-CoA; 

Decanoyl-CoA; 

Lauroyl-CoA 

Human/Rodent Muscle Strong negative correlation 

between insulin sensitivity 

and the content of LC-CoA 

(Ellis et al) 

Fall of glucose uptake into 

muscle was accompanied 

by increase in plasma TG 

and muscle LC-CoA (Ye et 

al) 

Chavez et al [5] 1,2 -Diacyl-sn-glycerol 

(DAG); Palmitoyl-

CoA; Palmitoleoyl-

CoA 

Rodent tissue 

culture 

Adipocytes/myotubes Palmitate induced the 

accrual of ceramide and 

diacylglycerol (DAG), two 

lipid metabolites inhibit 

insulin signaling in cultured 

cells  

Neschen et al [6] Glycerol -3-phosphate; 

glycerol 

Rodent Liver Suppression of 

mitochondrial GPAT1 (TG 

synthesis) activity results in 

lowered DAG and reversal 

of hepatic insulin resistance 

Yu et al. [7] 1,2 -Diacyl-sn-glycerol 

(DAG); Palmitoyl-

CoA; Palmitoleoyl-

CoA 

Rodent Muscle Accumulation of DAG and 

other bioactive lipid 

molecules is thought to 

engage stress-activated 

serine kinases that interfere 

with insulin signal 

transduction 

Holland et all [8] Palmitoleoyl-CoA Rodent  Liver Inhibition of ceramide 

synthesis protected rodents 

against insulin resistance 

induced by infusion of 

saturated fatty acid 
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