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The theme of this topical issue is the application of NMR
spectroscopy in metabolomics. When the Journal of Bio-
molecular NMR was conceived more than 20 years ago,
and the aims and scope of the journal revised occasionally
over the years, metabolomics was not on the horizon. A
search for metabolomics today yields thousands of ‘hits’.
Metabolites are the end products of all of the chemical or
biochemical processes within the system, and by their
integrative nature are diagnostic for the state of the system.
Metabolomics is the observation, identification, and quan-
titation of these metabolites on a system wide basis. The
major tools of metabolomics are arguably NMR and mass
spectroscopy, so it seemed appropriate to the editors to
have a special issue devoted to the role NMR takes in this
emerging area. NMR is non-destructive, quantitative, and
reproducible; and offers powerful approaches to metabolite
identification and special features such as isotopomer
identification which can be used to follow metabolite flux.
It is, however, relatively insensitive. The manuscripts
assembled in this issue cover a wide range of subjects
ranging from the development and testing of new NMR
methodologies for this field, to the application of NMR
based metabolomics to very diverse subjects including
animal models, biological tissues, biofluids such as urine
and blood, and natural products such as German white
wine. Of course, any single issue of a journal can not
include all researchers in the field, and as a consequence
the papers in this issue only partially reflect the diversity of
applications as more and more researchers turn to NMR
metabolomics in the effort to solve chemical, biological,
and medical problems. The issues addressed in the field
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include the types of NMR experiments used to obtain the
spectra, the different approaches to the extraction of
metabolite data from the raw NMR spectra, and the sta-
tistical approaches used to extract conclusions about the
usefulness of the data in addressing the questions
addressed.

Several articles concern the application of metabolomics
to tissues, cells, and biological fluids. Interestingly, they
take quite different approaches to the extraction of data
from the NMR spectra, and the statistical handling of this
data. Vogel and coworkers examined a murine model of
ascorbic acid deficiency, and are able to predict phenotypic
parameters such as body mass using their model (Duggan
et al. 2011). Griffin and coworkers used metabolic profiling
combined with multivariate analysis to examine mouse
models of neurodegenerative diseases (Salek et al. 2011).
Weljie and coworkers (2011) examined the metabolomic
profile of a breast cancer model system under hypoxia using
both in vitro and in vivo approaches. Reily and coworkers
measured metabolite indicators in the media to assess fac-
tors of protein production in a Chinese hamster ovary cell
line and identified metabolites important for the viability of
the liver tissue (Aranibar et al. 2011). They used a quantum
mechanical total line shape analysis to quantify low con-
centration metabolites in regions of spectral overlap. Xu
and coworkers (2011) examined a myotube model of
mitochondrial dysfunction, investigated both intra and
extracellular metabolite concentrations to understand the
etiology of mitochondrial disease. Markley and coworkers
examined the contributions of three different metabolic
pathways for the de novo synthesis of glutamate in red
blood cells by assessing the enzymatic activity of the three
enzymes involved (Ellinger et al. 2011).

Sample preparation is a key step in applying meta-
bolomics to urine and plasma/serum samples. Bertini and
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coworkers examined and optimized pre-analytical treat-
ments of biofluids prior to their deposition in biobanks.
This is critical for generating consistent and reproducible
data in future studies, and recommended defined protocols
for the processing and management of these biofluids
(Bernini et al. 2011). Lemire and coworkers report a
careful analysis of the variability in the targeted profiling
for Saccharomyces cerivisiae and C. elegans (Szeto et al.
2011).

Verpoorte and coworkers took a very detailed approach
to the profiling of German white wines to determine which
compounds contribute to the taste profile of the respective
wines and to provide a more scientific approach to the
assessment of wines (Ali et al. 2011). They focused on the
relevance and applicability of metabolomics as a compre-
hensive approach to the analysis of food products.

Several other papers present new techniques or novel
combinations of existing methods for NMR spectroscopy
for metabolomics. Fan and Lane (2011) used isotope
labeled molecules as tracers in conjunction with a variety
of NMR approaches to gain insight into the metabolic
networks and flux that exist in vivo. Raftery and
coworkers compared 1D TOCSY for the quantitation of
metabolite concentrations in complex mixtures such as
urine (Sandusky et al. 2011). Markley and coworkers
described a clever combination of the HMQC and COSY
experiments that allows in one 2D experiment the ability
to identify the structure of unknown compounds and
potentially to identify multiple compounds in mixtures
(Hu et al. 2011). Grimes and O’Connel (2011) evaluated the
application of micro-coil NMR probe technology in
increasing the sensitivity and throughput of NMR-based
metabolomics. Wishart and coworkers present the results of
the automated extraction of metabolite concentrations from
NMR spectra collected from samples derived from cere-
brospinal fluid, urine, and blood serum (Mercier et al. 2011).

This topical issue of the journal provides examples of
recent advances in applying NMR spectroscopy to inves-
tigate metabolomics. As sample collection, NMR software
and hardware developments become more sophisticated,
the data from metabolites analysis will become more reli-
able and more useful in characterizing a variety of systems.
Many of us hear constantly from our administrators and
governments about issues like practical applications and
translation research—is this an area where NMR can make
a real contribution? I hope the work described in this
topical issue will highlight for the reader the developments
and applications of NMR to this field.

I thank Dr. Monica Li for her assistance in putting
together this special issue.

Brian D. Sykes
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