

Seifert et al. Table 1S


Supplementary Table 1S and accompanying Results and Discussion.

Table 1S. Bioenergetic state of skeletal muscle mitochondria oxidizing palmitate. 
	Palmitate oxidation (nmol O/min/mg):

	                                                 + ATP               + FCCP            n

	          19 µM Palmitate          43.5 ± 0.8             55.8 ± 2.1            5

	            9 µM Palmitate          30.2 ± 0.7             39.8 ± 1.2            5

	            2 µM Palmitate            9.0 ± 0.2             10.3 ± 0.3            5

	Palmitoyl-L-carnitine (PCarn) oxidation (nmol O/min/mg):

	                                              State 3             State 4               RCR           n

	           19 µM PCarn            87.1 ± 3.1           17.3 ± 0.4            5.1 ± 0.4         3

	             9 µM PCarn            76.2 ± 7.4           17.2 ± 2.4            4.6 ± 1.1         3

	             2 µM PCarn            37.2 ± 2.0           10.3 ± 0.3            3.1 ± 0.5         3

	Pyruvate/malate (P/M; 10 mM/ 5mM) oxidation (nmol O/min/mg):

	                                              State 3             State 4               RCR           n

	P/M no free palm               273.0 ± 0.5          27.8 ± 1.4            9.9 ± 0.3         3

	P/M +19 µM free palm       261.1 ± 8.0          25.4 ± 1.7           10.3 ± 0.4        3       


For palmitate oxidation, CoA and ATP were added to activate palmitate activation, and carnitine was added to enable uptake of activated palmitate into mitochondria (see Experimental Procedures).  Malate was used to prime the tricarboxylic acid cycle (see text below).  ATP hydrolysis to ADP supported phosphorylating oxidation.   FCCP: carbonyl cyanide 4-(trifluoromethoxy)phenylhydrazone;  State 3: maximal phosphorylating O2 consumption;  State 4: maximal non-phosphorylating O2 consumption; RCR: respiratory control ratio (State 3/State 4); palm: palmitate; n: sample size. Values: mean ± SEM.
Results and Discussion

To determine the bioenergetic status of mitochondria oxidizing palmitate, O2 consumption was measured using a Clark-type electrode at 37 (C.  Incubations were with the same medium and concentration of albumin as for mitochondrial preparations used for metabolomics analyses (see Experimental Procedures).  As shown in Table 1S, O2 consumption increased with increasing palmitate supply, and, at all [palmitate], exceeded that measured with malate alone (malate + ATP: 5.4 ± 0.6 nmol O/min/mg; used to prime the tricarboxylic acid cycle).  Addition of FCCP (carbonyl cyanide 4-(trifluoromethoxy)phenylhydrazone) increased O2 consumption by ~25%; thus palmitate was being oxidized at submaximal rates under the incubation conditions used for metabolomics analyses.  We next compared these rates to uncoupled oxidation rates.  Because oligomycin lowered the rate of 14CO2 production (not shown), likely due to decreased formation of activated palmitate and thus of oxidizable substrate, we instead evaluated the respiratory control ratio (RCR) of mitochondria oxidizing palmitoyl-L-carnitine as well as the effect of 19 µM palmitate (non-activated) on pyruvate/malate respiration to determine the extent of uncoupling due to free palmitate.  We reasoned that the RCR of mitochondria oxidizing palmitoyl-L-carnitine sets an upper limit for the RCR of mitochondria oxidizing palmitate; any uncoupling by free palmitate would lower the RCR.  The RCR measured with palmitoyl-L-carnitine was ~ 4.  Because addition of 19 µM palmitate had little effect on pyruvate/malate respiration, the RCR of mitochondria oxidizing palmitate is estimated to be ~ 4.  In fact, much higher free [palmitate] is required to uncouple skeletal muscle mitochondria as uncoupling could only be detected with [palmitate] > 200 µM [1].  It is also notable that, for a given supply of fatty acid substrate, O2 consumption is higher with palmitoyl-L-carnitine than palmitate; this is likely because the concentration of oxidizable substrate is lower with palmitate supply, as we have previously observed [2].  Yet, oxidation rates with palmitate may be closer to rates in intact muscle because much of the control resides at CPT1 which is bypassed when palmitoyl-L-carnitine is supplied as the substrate.  Altogether, we conclude that under our incubation conditions, mitochondria oxidize palmitate under phosphorylating conditions, at a rate between state 3 and state 4, but closer to state 3.
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