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We thank Holzer and Marsche (1) for
their interest in our work on the impact
of therapeutic lifestyle changes (TLC) on
HDL function in patients with metabolic
syndrome (2). They suggest that a mod-
ified isolation technique for HDL2 and
HDL3 proposed by their group removes
proteins suchas albumin (most abundant
plasma protein) and apolipoprotein (apo)B
(the major constituent of LDL), thereby
enhancing HDL purity. It is well known
that HDL protein composition is highly
heterogeneous, and different HDL iso-
lation techniquesdsuch as sequential
ultracentrifugation (KBr or D2O/sucrose),
size exclusion chromatography, immune
affinity capture, ion exchange chroma-
tography, or isoelectric focusingdyield
variable combinations of ;95 proteins,
as reviewed (3) and as updated period-
ically on the website http://homepages
.uc.edu/;davidswm/HDLproteome.html.
These proteins include albumin and apoB,
which have been routinely identified in
multiple studies as HDL-associated pro-
teins, including in our previous work,
implying that these are real associations
and not an artifact (3–5). Indeed, each
isolation technique “biases” the analysis
toward enrichment of certain protein
subsets. For example, a D2O/sucrose
buffer, which utilizes physiologic ionic
strength compared with classical KBr
ultracentrifugation (used in our study),
yields a distinct subset of HDL proteome

content in part related to the high ionic
strength of KBr. Thus, we contend that it
is more important to be consistent with
the method of isolation and not to change
methodology, especially when comparing
proteome content across different stud-
ies. In our study (2), the primary goal was
to understand the effect of TLC on the
entire HDL fraction in terms of its function,
the impact of oxidative stress, and differ-
ential protein content. The secondary goal
was to compare patients in the current
study to previous patient populations
we have analyzed (cardiovascular disease
and autoimmune disease, among others)
to understand the biological impact of
metabolic syndrome and the effect of TLC.
Therefore, we focused on the entire den-
sity range of 1.063 to 1.210 g/mL without
fractionation of the individual HDL sub-
fractions (HDL2 and HDL3). We used a
standard, reliable, and reproducible KBr
ultracentrifugation protocol previously
published by our group (4,5) and therefore
believe these studies are highly reproduc-
ible in our hands. Additionally, we rou-
tinely monitor the apoA-I content of the
fractions by immunoassays (55–65% pro-
tein by quantitative Western blots) to
confirm purity. The HDL proteome con-
tent described in our recent article (2) is
well aligned with that of our previous
studies (4,5) and that of others (3). Im-
portantly, we would like to emphasize that
the raw spectral counts provided by

shotgun proteomic analyses in this
study are not quantitative, and therefore
inferring percentage protein content
from raw spectral counts can be mis-
leading. Appropriate quantitative tech-
niques such as targeted proteomics
using isotope dilution, selected reaction
monitoring studies using isotopically
labeled peptides, or antibody-based
immunoassay studies are needed to
obtain quantitative results. As we ac-
knowledge in our article (2), we believe
the lack of significant proteome changes is
more likely related to the small sample size
rather than isolation protocols. We agree
that future studies should focus on larger
cohorts and systematically test HDL pro-
tein heterogeneity and its link with HDL
function.
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