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1. General description

Metabolomics is the study of small molecules participating in cellular metabolism.
Advances in metabolic profiling technologies have made it possible to simultaneously
assay hundreds of metabolites, providing insight into an organism’s metabolic status.
Several studies suggest that metabolomics may be novel biomarkers for a diverse range
of disease (1-3). Further, metabolites may play important regulatory roles in disease
pathways (4, 5) and even serve as effectors of disease processes (6). Metabolomics has
only recently been applied to epidemiologic studies, with data predominantly supplied by
two providers: the Broad Institute and Metabolon Inc. Each of these providers’ supplies
identified metabolites, with an estimated overlap of ~150 metabolites. The reliability of
metabolite values for both platforms has been validated (7, 8).

a. Broad dataset (metabolomics_broad.sas7bdat)
319 African American men were selected at random from all African American men with
stored plasma from the Health ABC Year 2 visit.

b. Broad ICC dataset (metabolomics_broadicc.sas7bdat)
Contains the interclass correlations, an indication of the reliability of the analyses for
blind duplicates.

c. Metabolon dataset (metabolomics metabolon.sas7bdat)
40 African American men were selected at random from the sample of 319 African
American men. Metabolites were analyzed.

2. Methods

a. Broad dataset

Metabolites were measured in fasting Health ABC Year 2 EDTA plasma that had not
been previously thawed at the Broad Institute of MIT and Harvard, under the direction of
Dr. Clary Clish. Metabolites were analyzed using a combination of liquid
chromatography tandem mass spectrometry methods that measure complimentary sets of
metabolite classes, ranging from polar metabolites such as organic acids to non-polar
lipids such as triglycerides. The Broad platform uses three approaches: Method 1:
Amines and polar metabolites that ionize in the positive ion mode including amino acids,
amino acid metabolites, dipeptides, and other cationic metabolites. Method 2: Central
metabolites and polar metabolites that ionize in the negative ion mode. These metabolites
include sugars, sugar phosphates, organic acids, purine and pyrimidines. Method 3: Polar
and non-polar lipids. Metabolite signals were retained as measured LC/MS/MS peak
areas, which are proportional to metabolite concentration. Details of sample extraction
and metabolite profiling can be found in Townsend et al. (7).

b. Broad ICC dataset

Duplicates (5% of the total sample, N=17) were chosen at random. A macro developed
by Donna Spieglman at Harvard University was used (%icc9) which is publicly available
(http://www.hsph.harvard.edu/donna-spiegelman/software/).
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c. Metabolon dataset

Metabolon Inc. used a single non-targeted extraction with methanol followed by protein
precipitation to recover a diverse set of metabolites. Samples were then analyzed using
ultra high performance liquid-phase chromatography and gas chromatography coupled
with mass spectrometry and tandem mass spectrometry. The mass spectra peaks were
compared to a chemical reference library generated from 2,500 standards to identify
individual metabolites. Samples that were unknown are included in the dataset (see
description in 4. below). Details on the analytical method have been previously published
(8,9).

3. Statistical recommendations
ICC’s rather than CV’s are provided because ICCs are more robust to the use of relative
concentrations which is the unit of measure for metabolites.

Normalization of metabolites using log-transformation and grand mean centering are
recommended. Additionally, for the Metabolon dataset we recommend normalizing for
batch (SAMPLE BOX NUMBER) and run day (SAMPLE RUN_DAY) (10).

4. Dataset structure and contents
The datasets contain a single observation per participant (n=319 for Broad; n=40 for
Metabolon).

Care should be taken if merging the Broad and Metabolon datasets because a number of
metabolites overlap between the analytical platforms and thus, there are duplicate
metabolite variable names.

Metabolite variable names/labels can be cross-referenced with the Human Metabolome
database to obtained detailed information about the metabolite (http://www.hmdb.ca).

Unknown metabolites in the Metabolon dataset have variable names with the format
“X 12346 2”.

To download the Metabolomics datasets, please click on "Datasets/Documentation” in
the banner on the Health ABC website, then click on "Current Datasets" and select the
“Metabolomics” link under the "Biospecimens (all years)" section of downloadable
datasets. The 3 datasets are contained in the Metabolomics.exe downloadable file.

To download this documentation, please click on "Datasets/Documentation" in the

banner on the Health ABC website, click on "Biospecimens (all years)" in the "Dataset
Documentation" section of the webpage, and then select “Metabolomics Documentation.’

b

Key variables: HABCID HABC Enrollment ID without the 2-letter prefix

To use the data, please contact the PI at your site.
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