
Supplementary Data

Supplementary Information Regarding Mitochondrial
Reactive Oxygen Species Measurements

It is important to note that the dichlorodihydrofluorescein
diacetate assay has limitations and lacks some of the specifi-
cities of other assays such as electron paramagnetic resonance
spectroscopy- or high-performance liquid chromatography-
based methods (1). With this said, however, the nature of the
reactive species most likely being formed and detected in our
isolated mitochondria-based assay is hydrogen peroxide
formed from the enzymatic and=or nonenzymatic dismuta-
tion of superoxide that is generated as a byproduct of electron
transport. Approximately, 2%–5% of electrons ‘‘leak’’ from the
respiratory chain complexes (I and III) to molecular O2 to form
superoxide and subsequently hydrogen peroxide. Note that
studies were performed using isolated mitochondria in the
presence of the oxidizable substrate succinate. Mitochondria
were extensively washed (four wash steps); therefore, con-
taminating nitric oxide (NO) synthase would be minimal.
Therefore, we do not anticipate NO and ensuing peroxynitrite
formation. Also, assays were done in the absence of NO

synthase cofactors and substrates (e.g., no l-arginine); thus,
we would not expect NO generation. Together, this supports
hydrogen peroxide as the reactive oxygen species (ROS)
agent. This is further supported as ROS measurements were
membrane potential sensitive (i.e., ROS decreased by treat-
ment with the uncoupler FCCP).

Reference

1. Tarpey MM, Wink DA, and Grisham MB. Methods for de-
tection of reactive metabolites of oxygen and nitrogen: in vi-
tro and in vivo considerations. Am J Physiol Regul Integr Comp
Physiol 286: R431–R444, 2004.

Abbreviations Used

FCCP¼ carbonyl cyanide 4-(trifluoromethoxy)-
phenylhydrazone

NO¼nitric oxide
ROS¼ reactive oxygen species

SUPPLEMENTARY FIG. S1. Master map gel of proteins identified by mass spectrometry. See Supplementary Table S1
for protein IDs. Note that this gel and the table do not contain proteins that were altered as a consequence of high-fat diet.
Information regarding the proteins that were altered as a consequence of a high-fat diet is included within the main body of
the manuscript in Figure 4 and Tables 2 and 3.
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SUPPLEMENTARY FIG. S2. Mitochondrial ROS pro-
duction in the absence and presence of antimycinA and
FCCP. Mitochondria were incubated using conditions de-
scribed in the Methods section to detect ROS production
using 20,70-dichlorodihydrofluorescein diacetate. Succinate
(0.2 mM) was added as the oxidizable substrate to initiate
respiration and establish membrane potential. AntimycinA
(Anti A) was added at a final concentration of 15 mM to
stimulate ROS production at complex III and FCCP (1 mM)
was added to uncouple mitochondria and dissipate the mi-
tochondrial membrane potential. After 60 min of incubation,
dichlorofluorescein fluorescence was measured at excita-
tion=emissions wavelengths of 488=525 nm, respectively.
Data represent meanþ standard error of the mean for n¼ 3–6
animals per treatment. Key post hoc statistical analyses: un-
treated versus antimycin, p< 0.0001; untreated versus FCCP,
p¼ 0.012; antimycin versus Antimycinþ FCCP, p< 0.0001;
FCCP versus antimycinþ FCCP, p¼ 0.18. ROS, reactive oxy-
gen species.

(Supplementary Table follows ?)
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