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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

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

1 Feb 2011

References

Ali K, Maltese F, Toepfer R, Choi YH, Verpoorte R (2011) Metabolic

characterization of palatinate german wines according to sensory

attributes, varieties, and vintages using NMR spectroscopy and

multivariate data analyses. J Biomol NMR. doi:10.1007/s10858-

011-9487-3

Aranibar N, Borys M, Mackin N, Ly V, Abu-Absi N, Abu-Absi S,

Niemitz M, Schilling B, Li ZJ, Brock B, Russell II RJ, Tymiak

A, Reily MD (2011) NMR-based metabolomics of mammalian

cell and tissue cultures. J Biomol NMR. doi:10.1007/s10858-

011-9490-8

Bernini P, Bertini I, Luchinat C, Nincheri P, Staderini S, Turano P

(2011) Standard operating procedures for pre-analytical handling

of blood and urine for metabolomic studies and biobanks.

J Biomol NMR. doi:10.1007/s10858-011-9489-1

Duggan GE, Miller JB, Jirik FR, Vogel HJ (2011) Metabolic profiling

of vitamin C deficiency in Gulo -/- mice using proton NMR

spectroscopy. J Biomol NMR. doi:10.1007/s10858-011-9485-5

Ellinger JJ, Lewis IA, Markley JL (2011) Role of aminotransferases

in glutamate metabolism of human erythrocytes. J Biomol NMR.

doi:10.1007/s10858-011-9481-9

Fan TW-M, Lane AN (2011) NMR-based stable isotope resolved

metabolomics in systems biochemistry. J Biomol NMR. doi:

10.1007/s10858-011-9493-5

Grimes JH, O’Connell TM (2011) The application of micro-coil

NMR probe technology to metabolomics of urine and serum.

J Biomol NMR. doi:10.1007/s10858-011-9488-2

Hu KF, Westler WM, Markley JL (2011) Two-dimensional concur-

rent HMQC-COSY as an approach for small molecule chemical

shift assignment and compound identification. J Biomol NMR.

doi:10.1007/s10858-011-9494-4

Mercier P, Lewis MJ, Chang D, Baker D, Wishart DS (2011) Towards

automatic metabolomic profiling of high-resolution one-dimen-

sional proton NMR spectra. J Biomol NMR. doi:10.1007/s10858-

011-9480-x

Salek RM, Pears MR, Cooper JD, Mitchison HM, Pearce DA,

Mortishire-Smith RJ, Griffin JL (2011) A metabolomic compar-

ison of mouse models of the neuronal ceroid lipofuscinoses.

J Biomol NMR. doi:10.1007/s10858-011-9491-7

Sandusky P, Appiah-Amponsah E, Raftery D (2011) Use of optimized

1D TOCSY NMR for improved quantitation and metabolomic

analysis of biofluids. J Biomol NMR. doi:10.1007/s10858-

011-9483-7

Szeto SSW, Reinke SN, Lemire BD (2011) 1H NMR-based metabolic

profiling reveals inherent biological variation in yeast and

nematode model systems. J Biomol NMR. doi:10.1007/s10858-

011-9492-6

Weljie AM, Bondareva A, Zang P, Jirik FR (2011) 1H NMR

metabolomics identification of markers of hypoxia-induced

metabolic shifts in a breast cancer model system. J Biomol

NMR. doi:10.1007/s10858-011-9486-4

Xu QW, Vu H, Liu L, Wang T-C, William H. Schaefer WH (2011)

Metabolic profiles show specific mitochondrial toxicities in vitro

in myotube cells. J Biomol NMR. doi:10.1007/s10858-011-

9482-8

164 J Biomol NMR (2011) 49:163–164

123

http://dx.doi.org/10.1007/s10858-011-9487-3
http://dx.doi.org/10.1007/s10858-011-9487-3
http://dx.doi.org/10.1007/s10858-011-9490-8
http://dx.doi.org/10.1007/s10858-011-9490-8
http://dx.doi.org/10.1007/s10858-011-9489-1
http://dx.doi.org/10.1007/s10858-011-9485-5
http://dx.doi.org/10.1007/s10858-011-9481-9
http://dx.doi.org/10.1007/s10858-011-9493-5
http://dx.doi.org/10.1007/s10858-011-9488-2
http://dx.doi.org/10.1007/s10858-011-9494-4
http://dx.doi.org/10.1007/s10858-011-9480-x
http://dx.doi.org/10.1007/s10858-011-9480-x
http://dx.doi.org/10.1007/s10858-011-9491-7
http://dx.doi.org/10.1007/s10858-011-9483-7
http://dx.doi.org/10.1007/s10858-011-9483-7
http://dx.doi.org/10.1007/s10858-011-9492-6
http://dx.doi.org/10.1007/s10858-011-9492-6
http://dx.doi.org/10.1007/s10858-011-9486-4
http://dx.doi.org/10.1007/s10858-011-9482-8
http://dx.doi.org/10.1007/s10858-011-9482-8

	Editorial
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


