Electronic Supplementary Material
Click here to download Manuscript: reporting_requirements.pdf

Proposed Reporting Requirements for NM R-based
M etabolomics

Helen Jenkins
Nigel Hardy
Denis V. Rubtsov
Julian L. Griffin
Mark R. Viant
Christian Ludwig
Ulrich Guenther
John Easton
$Revision: 1.4 $
Copyright © 2006 University of Wales, Aberystwyth; University of Birmingham; University of Cambridge

Table of Contents

S = LS o g (oo U o 1 o | PP 2
A O] g Tor = o SR=To [0 (== = o PP 2
200 R 2N 4 - Y £ PPN 2
R 11 o) P 3
220G T 1 1 00 o 4
2.4, INStrument ACUISITION ParaMELEIS .. ...uuiiiiiiii ettt et e et e ettt e et ettt e e ettt e e et e be e et e ettt e et e be e e e e e bt e e e eeba e e e eebe e eeenbeaaeee 7
RO = 1 60 g 1 £ O PSPPI 11
A BT = fo o= | oo [ PP 11
A A L - B < PP OO P PP PTTTTR 15
3. Generating a Complete DesCription Of aN NIMR A NAIY SIS ... ouuiiii it e e e e e e e e et e e et e e et e e et e eaa e et e e et e e et e eetn e eanneeeens 19
T @o 10 1T=0 AN oo o U =T 1= 19
4.1, CONCENLIAiON SEANAAIT LY ... eevteeeiti ettt ettt e et ettt e ettt e e ettt e e et ettt e et e te o et e e be e e e et b e e e et e be e e e e e ba e e e e e be e e e eaba e e e eeba e eeeeba e eeenes 19
4.2. SaMPle iNtrOdUCTION MELNOMS ........cceeee ettt e et ettt oottt e e ettt o et e e b et e et e te e e et e be e e e eebe e e e eeba e eeeetaaeeeees 20
RV (= g0 o] o= o] o PPN 20
e U1 RS o 10 1= o 7= 0 1 20
I 0o 1o 20

4.6. POSL BCOUISITION WELEK SUDPPIESSION ... e.vtieeeett e ettt e ettt e e e ettt e et eett s e e eeta e e et ett e et eeta e e e eeta e e e eete e e e eet e eeeeete e eeeeebeeeeeabeneeeeebaaeeentaaeeeees 20


http://www.editorialmanager.com/mebo/download.aspx?id=1610&guid=6c4b82fa-1af4-44c8-9648-ce892b7c3e8a&scheme=1

Proposed Reporting Requirements for NMR-based M etabolomics

O R I - 0 = (o 1 = 20
TV To 11V 0 Tox £ o o 21
4.9, WiINCOW FUNCHON ParBMEBLES ... . ieeiiii ettt ettt et e e e et ettt e et e e e et e e et e e et e e e ta e e e ea e e et e e eean e eeanaeean e eeeneeenneeetnaeeanaees 21
4.10. MethOd Of SPECIIEl PIOJECLION ... ... ittt et ettt ettt e et et e et e e et e ettt ettt et et e e e et e e et e et et e e e e e e et e e e et e e ean e aeaa s eeeaeeeaeaetnaaeanaees 21
S o S wii = o (o= et o g I (L PP PTTPPRPIN 21
I ZS o1=od = O U 1] Ko 1 Y 0= 21
B = (F Y = | 11§/ o 21
N = N o o (= o o = = oo gL Y o= TSP TUPPPTTR PSPPI 21

1. Status of this document

This document is the outcome of three meetings involving Mark Viant, Christian Ludwig, John Easton and Ulrich Guenther from Birmingham, Denis Rubtsov
from Cambridge and Helen Jenkins and Nigel Hardy (3rd meeting only) from Aberystwyth that were held at the Henry Wellcome Building for Biomolecular
NMR Spectroscopy on the 25th of July 2005, the 18th of August 2005 and the 1st of December 2005. The aim of the first two meetings was to compare and
merge the concepts (and their descriptions) encapsulated in the Cambridge and Aberystwyth (ArMet-compliant) NMR data models and the instrument parameters
and data processing parameters models developed at Birmingham. The Cambridge model is based on experience from both Cambridge and Imperial College Lon-
don (based upon the SMRS policy document), whilst the Aberystwyth model is based on requirements for the UK Centre for Plant and Microbial Metabolomics
based at Rothamsted Research. The aim of the third meeting was to compare and devise a merging strategy for the two XML implementations of the standard that
were produced at Aberystwyth and Cambridge.

Presentation of the proposed standard at MetaboM eeting2.0 in Cambridge on the 10th of January, 2006 elicited positive feedback from the community. This doc-
ument represents the results of re-working the original document to produce a standalone representation of the standard suitable for distribution to interested
parties for more detailed assessment.

2. Concepts addr essed

The tables in this section represent the concepts that were discussed at the meetings and contain the data items that are required to describe them. A Blockisadis-
tinct subset of the data items for a concept. The Domain column indicates the data types for the data items. The Units column contains candidate units of meas-
urement for numeric dataitems. The column headed ? contains an indication of whether adataitem isarequired (R) or optional (O) element of its Block.

Following each table is alist of the association rules that describe how the blocks of data items for the concept are related. There is also a UML representation of
the structure of the concept.

2.1. Analysis

In this context an Analysisis NMR data acquisition for a single sample.
Block |Field
Name Definition Domain ‘Units |?
Anaysis
dateAndTimeOfDataAcquisi- | The date/time at which the analysis of a sample by NMR was performed. SO 8601 R
tion
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Block |Field
Name Definition Domain Units |?
institution The name of the institution at which the analysis was carried out. string R
supervisor The name of the supervisor who oversaw the analysis. by NMR. string R
operator The name of the operator who carried out the analysis. string R
Association rules. Asthereis only one data block for Analysis there are no association rules.
Figure 1. UML for the Analysis concept
Analysis
+dateAndTimeOfDataAcquisition
+institution
+SLUpRVisOr
+operator
2.2. Sample
Block |Field
Name Definition Domain Units ?
NMR Sample
original Biol ogical SampleReference A reference to information on the provenance of the original |URI R
biological source material.
original Biol ogical SamplepH The pH value of the original biological sample material. float pH @]
postBufferpH The pH value of the sample after the buffer has been added. |float pH R
concentrationOf Solutel nSample The concentration of additional solute (e.g. buffer, chelating|float (‘'moles | 'millimoles) |R
agent) within the sample.
concentrationOf ChemsShiftStdinSample |The concentration of chemical shift standard within the|float ('moles’ | 'millimoles) |O

sample.
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2.3. |nstrument

Block |Field
Name Definition Domain Units ?
concentrationOf SolventinSample The concentration of a solvent within the sample. float (‘'moles | 'millimoles) |R
concentrationOf ConcentrationStdi n- The concentration of concentration standard compound with-|float (‘'moles' | 'millimoles) |R
Sample in the sample.
concentrationStdType An indication of the type of the concentration standard with- | See §4.1 R
in the sample.
Field Frequency Lock
fieldFrequencyL ockName The name of afield frequency lock compound. string R
Additiona Solute
soluteName The name of a solute that is added to a sample, e.g. a buffer|string R
or chelating agent.
Chemical Shift Standard
chemical ShiftStdName The name of a compound added to a sample to enable align- |string R
ment of spectra.
Solvent
|solventName | The name of a solvent. |string R
Concentration Standard
| concentrationStdName | The name of a concentration standard compound, |string R
Association rules. The following association rules apply to the data blocks for the Sample concept:
*  AnNMR Sample is associated with one Field Frequency Lock
* AnNMR Sampleisassociated with one Additional Solute
*  AnNMR Sample is optionally associated with one Chemical Shift Standard
* AnNMR Sample is associated with at least one and possibly many Solvents
e AnNMR Sample is associated with one Concentration Standard.
Block |Field
Name | Definition | Domain |Units 2
Instrument
location ‘The geographical location of the instrument lstri ng | |R

Magnet
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Block |Field
Name Definition Domain Units ?
serialNo The unique serial number for an NMR magnet. string O
manufacturer The manufacturer of an NMR magnet. string R
model The manufacturer's model identifier for an NMR magnet. string R
fieldStrength The strength of the magnetic field produced by an NMR magnet. float (‘gauss' | 'tesld) R
Probe
serialNo The unique seria number for an NMR probe. string @]
manufacturer The manufacturer of an NMR probe (may be "custom made™) string R
model The manufacturer's model identifier for an NMR probe. string R
gradientStrength The variation in magnetic field between the gradient coils in an|float (‘gauss | 'tesla) @]
NMR probe.
Console
seriaNo The unique serial number for an NMR console. string O
manufacturer The manufacturer of an NMR console. string R
model The manufacturer's model identifier for an NMR console. string R
Acquisition Computer
seriadNo The unique serial for an NMR acquisition computer. string @]
manufacturer The manufacturer of an NMR acquisition computer. string R
model The manufacturer's model identifier for an NMR acquisition com- |string R
puter.
operatingSystemSoftware The name of the operating system on an NMR acquisition computer. |string R
operatingSystemVersion The version of the operating system on an NMR acquisition com- |string R
puter.
applicationSoftware The name of the software used for acquisition on an NMR acquisi- |string R
tion computer.
applicationSoftwareVersion The version of the acquisition software on an NMR acquisition com- |string R
puter.
Autosampler
seridNo The unique serial number for an NMR autosampler. string 0]
manufacturer The manufacturer of an NMR autosampler. string R
model The manufacturer's model identifier for an NMR autosampler. string R
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Block |Field
Name Definition Domain Units ?
applicationSoftware The name of software used to control an NMR autosampler. string R
applicationSoftwareVersion The version of the software used to control an NMR autosampler.  [string R

Association rules. The following association rules apply to the data blocks for the Instrument concept:

An Instrument is associated with one Magnet
An Instrument is associated with one Probe
An Instrument is associated with one Console

An Instrument is associated with one Acquisition Computer
An Instrument is optionally associated with one Autosampler

Figure 3. UML for the Instrument concept
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2.4. Instrument Acquisition Parameters
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+yersion

+software
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Block |Field
Name Definition Domain  |Units ?
Acquisition Parameter Set
acquisitionParamskileRef A reference to the file of acquisition parameters produced by the|URI R
instrument
samplelntroductionM ethod The method of introduction of the sample to the spectrometer See §4.2 R
sampl el ntroductionM ethodSi ze The size of the tube or rotor or the active volume of the flow|float (‘'millilitres | 'micro-|R
probe litres' | 'millimetres))
sampleTemperaturel nAutosampler The temperature of the sample whilst in the autosampler if fitted |float (‘centigrade’ | kelvin' ||O
‘fahrenheit’)
sampleTemperaturel nM agnet The temperature of the sample whilst in the magnet float (‘centigrade’ | 'kelvin' ||R
‘fahrenheit’)
spinningRate Therate at which the sample is spun to improve resolution by par- | float (‘hertz' | ‘kilohertz' ||R
tially averaging out inhomogeneities in the magnetic field 'megahertz’)
water Suppression The technique used to suppress the water peak in the spectrum See §4.3 R
pul seSequence The pulse sequence name See §4.4 R
pul seSequencerileRef A reference to afile that specifies the pulse sequence URI R
pul seSequenceL iteratureRef A reference to a description of the pulse sequence in the literature |URI R
numberOf Steady StateScans The number of scans whose data is not summed to creste the|integer R
spectrum for a sample, but that are carried out to establish the
steady-state of relaxation for the nuclel
numberOf Scans The number of repeat scans to be performed and summed to cre-|integer R
ate the spectrum for a sample
relaxationDelay The delay between repeat scans to alow the nuclei to relax back |float (seconds | ‘'milli-|R
to their steady-state seconds | ‘'micro-
seconds)
Acquisition Parameters Recorded For Each Dimension
irradiationFreguency The frequency of RF radiation used to irradiate a sample float (‘hertz | 'kilohertz' ||R
'megahertz’)
acquisitionNucleus The nucleus being studied string R
deg90PulseWidth The 90 degree pulse width of acquisition nucleus float ('seconds | ‘'milli-|R
seconds | 'micro-
seconds))
dwellTime The digital sampling interval float ('seconds | ‘'milli-|R
seconds | 'micro-
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‘'megahertz’)

Block |Field
Name Definition Domain  |Units ?
seconds)
noOfDataPoints The number of data points acquired (should match the number of |integer R
datapoints in the FID dataset(s) when describing the first dimen-
sion, or the additional axis of the 2D FID when describing the
second dimension).
Acquisition Parameters Recorded For Second and Higher Dimensions
encoding The scheme for producing a numerical representation of the en-|See 84.5 R
vironment of an atom during an NMR experiment
Shaped Pul se Parameters
shapedPul seFileRef A reference to afile containing a specification of the shape of an|URI R
excitation pulse
Hadamard Parameters
hadamardFrequency A Hadamard frequency used during Hadamard encoding float (hertz | ‘kilohertz ||R

Association rules. The following association rules apply to the data blocks for the Instrument Acquisition Parameters concept:

»  When describing a 1D NMR experiment an Acquisition Parameter Set is associated with:
e Oneset of Acquisition Parameters Recorded for Each Dimension
e Zero or many sets of Shaped Pulse Parameters

*  When describing an NMR experiment with 2 or more dimensions an Acquisition Parameter Set is associated with:
e A set of Acquisition Parameters Recorded for Each Dimension for the first dimension and for each additional dimension.
e A set of Acquisition Parameters Recorded for the Second and Higher Dimensions for each additional dimension each of which is associated with:

» Oneor more sets of Hadamard Parametersif, and only if, the second dimension encoding data item contains the value Hadamard

e Zero or many sets of Shaped Pulse Parameters

Figure4. UML for the Instrument Acquisition Parameter s concept
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2.5. Quality Control

Block |Field
Name | Definition Domain  |Units E
Quality Control
signal Theidentity of signal used for checking string R
linewidth The linewidth (FWHM: full width at half maximum) measured for the chosen sig- |float (hertz | ‘kilohertz ||R
nal in the 1D data in absence of Window Function processing ‘'megahertz’)
peak- A measurement of the width of the peak at 5% of itstotal height. float percentage R
WidthAt5Percentntens
ity

Association rules. Asthereis only one data block for Quality Control there are no association rules.

Figure 5. UML for the Quality Control concept

QualityControl

+signal
+inewidth
+pealdWidthAtSPercentintensity

2.6. Data Processing

Data processing has been split into two parts. This split is based on the datasets that are produced as a result of different levels of data processing (described be-
low). 1D FID and multi-dimension FID data are as produced by the instrument. 1D Spectra, mutli-dimension Spectra and Projected Spectra are produced by FID
and spectral processing (spectra generation from FID data). Bucketed Spectra and Peak-Picked Spectra are produced by spectral quantitation.

Block |Field
Name |Definition ‘Domajn ‘Units ?
FID & Spectral Processing Parameter Set

postAcquisitionWaterSuppression | The data processing technique used to suppress the water peak in the spectrum. See 84.6 0]
transformationType The method use to transform the time-based acquisition data into frequency-based|See §4.7 R

11
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Block |Field
Name Definition Domain  |Units
data
calibrationCompound The chemical identity used to reference the spectrum (default to Chemical Shift|string

Standard where available)

Processing Parameters Recorded for Each Dimension

(should match the number of datapoints in the spectrum when describing the first
dimension, or the number of data points in the additional axis of the 2D spectrum
when describing the second dimension)

processingParamskileRef A reference to the file of processing parameters produced by the instrument URI
noOf DataPoi ntslnSpectrum The number of data points in the spectrum that results from data pre-processing|integer R

zeroOrderPhaseCorrection The number of degrees of the zero order phase adjustment. float degrees 0]

firstOrderPhaseCorrection The number of degrees of the first order phase adjustment. float degrees @]

calibrationReferenceShift The parts-per-million value of the peak used to reference the spectrum. integer ppm R

baselineCorrection A description of the approach to flattening the baseline of the spectrum that results|string @]
from data pre-processing.

spectralDenoising A description of any processing carried out to eliminate or reduce the noise in a|string O
spectrum.

Window Function Parameters

windowFunction A function applied to aFID to increase the SNR or the resolution. See §4.8
Parameter to Window Function Parameters
windowFunctionParameter The name of a parameter to a Window Function See §4.9 R
parameterValue The value for a parameter to a Window Function string
2D J-Resolved Processing Parameters
rotate45Deg An indication of whether a data set resulting from 2D J-Resolved analysis was ro- |Boolean
tated as part of data pre-processing.
symmetrise An indication of whether a data set resulting from 2D JResolved analysis was|Boolean

symmetrised about the horizontal axis as part of data pre-processing.

Processing Software Parameters

software The name of a software artifact used during data processing. string
softwareVersion The version of a software artifact used during data processing. string

Spectral Projection Parameters

‘proj ectionMethod A method of spectral projection. See §4.10




Proposed Reporting Requirements for NMR-based M etabol omics

spectral quantitation.

Block |Field
Name Definition Domain |Units ?
projectionAxis The axis onto which a 2D spectrum was projected. See 84.11 R
Spectral Quantitation Parameter Set
spectral QuantitationType The approach to spectral quantitation. See §4.12 R
spectral QuantitationAlgorithm A description of the approach to spectral quantitation. string R
spectral QuantitationParameters A description of the parameters used to govern spectral quantitation. string 0]
manual Spectral Quantitation A description of any manua manipulation or tidying of the data performed during|string @]

Association rules. The following association rules apply to the data blocks for the Data Processing concept:
When describing FID and spectral processing in a1D NMR experiment a FID & Spectral Processing Parameter Set is associated with:

One set of Processing Parameters Recorded for Each Dimension which is associated with:
» Oneor more sets of Window Function Parameters each of which is associated with:

¢ One of more sets of Parameter to Window Function Parameters
One or more sets of Processing Software Parameters

When describing multi-dimensional FID and spectral processing without spectral projection a FID & Spectral Processing Parameter Set is associated with:

One set of Processing Parameters Recorded for Each Dimension to describe the first dimension which is associated with:
* One or more sets of Window Function Parameters each of which is associated with:
* One of more sets of Parameter to Window Function Parameters
A set of Processing Parameters Recorded for Each Dimension to describe each additional dimension each of which is associated with:
» One or more sets of Window Function Parameters each of which is associated with:
e One of more sets of Parameter to Window Function Parameters
» Zeroor one set of 2D JResolved Processing Parameters
One or more sets of Processing Software Parameters

When describing multi-dimensional FID and spectral processing with spectral projection a FID & Spectral Processing Parameter Set is associated with:

One set of Processing Parameters Recorded for Each Dimension to describe the first dimension which is associated with:
» One or more sets of Window Function Parameters each of which is associated with:
« One of more sets of Parameter to Window Function Parameters
A set of Processing Parameters Recorded for Each Dimension to describe each additional dimension each of which is associated with:
* One or more sets of Window Function Parameters each of which is associated with:
e One of more sets of Parameter to Window Function Parameters
e Zeroor one set of 2D JResolved Processing Parameters
One or more sets of Processing Software Parameters
One set of Spectral Projection Parameters

When describing spectral quantitation a Spectral Quantitation Parameter Set is associated with:

One or more sets of Processing Software Parameters
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Figure 6. UML for the Data Processing concept
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2.7. Data Sets

The content of the datasets described here is based on the JCAMP-DX format for NMR.
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Block |Field
Name Definition Domain  |Units 2
1D FID Data Set
xAxisUnits The units of measurement on the x-axis string ('second' | 'millisecond'|R
| 'microsecond')
yAXxisUnits The type of y-axis values See §4.13 R
xStartValue The starting x-axis value. float R
xEndValue The final x-axis value. float R
numberof DataPoints The number of data points on the x-axis. integer R
data matrix The data matrix for the FID represented as either a set of y-axis values at R
equal x-axisintervalsor aset of (x,y) pairs
FID File Reference
fidFileRef A reference to afile that contains FID data. URI ‘ | R
2D FID Data Set
additional AxisUnits The units of measurement on the second dimension axis. string ('second' | 'millisecond'|R
| 'microsecond' | 'hertz' |
‘kilohertz' | 'megahertz’)
xAxisUnits The units of measurement on the first dimension x-axis string ('second' | 'millisecond'|R
| 'microsecond’)
yAXxisUnits The type of values on the first dimension y-axis See §4.13 R
xStartVaue The starting value for the first dimension x-axis float R
xEndValue Thefina value on the first dimension x-axis float R
numberof DataPoints The number of data points on the x-axisin the first dimension. integer R
data matrix The data matrix for the FID which comprises multiple 1D FIDs each annot- R
ated with a value for the second dimension axis. Each 1D FID is represented
as either a set of y-axisvalues at equal x-axisintervals or a set of (X,y) pairs
1D Spectrum
xAxisUnits The units of measurement on the x-axis string (hertz’ | ‘kilohertz' ||R
'megahertz’)
yAXxisUnits The type of y-axis values See §4.13 R
xStartVaue The starting x-axis value. float R
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Block |Field
Name Definition Domain  |Units ?
xEndValue Thefinal x-axisvalue. float R
numberof DataPoints The number of data points on the x-axis. integer R
data matrix The data matrix for the spectrum represented as either a set of y-axis values at R
equal x-axisintervalsor aset of (x,y) pairs
2D Spectrum
additional AxisUnits The units of measurement on the second dimension axis. string ('hertz' | ‘kilohertz' ||R
'megahertz’)
xAxisUnits The units of measurement on the first dimension x-axis string (hertz' | ‘kilohertz' ||R
'megahertz’)
yAXxisUnits The type of values on the first dimension y-axis See 84.13 R
xStartVaue The starting value for the first dimension x-axis float R
xEndValue Thefinal value on the first dimension x-axis float R
numberof DataPoints The number of data points on the x-axis in the first dimension. integer R
data matrix The data matrix for the spectrum which comprises multiple 1D spectra each R
annotated with a value for the second dimension axis. Each 1D spectrum is
represented as either a set of y-axis values at equal x-axis intervals or a set of
(x.y) pairs
2D Projected Spectrum
xAxisUnits The units of measurement on the x-axis string (hertz | ‘'kilohertz ||R
'megahertz’)
yAXxisUnits The type of y-axis values See 84.13 R
xStartVaue The starting x-axis value. float R
xEndValue Thefina x-axisvalue. float R
numberof DataPoints The number of data points on the x-axis. integer R
data matrix The data matrix for the spectrum represented as either a set of y-axis values at R
equal x-axisintervalsor aset of (x,y) pairs
Bucketed Spectrum
XAxisUnits The units of measurement on the x-axis string (hertz | ‘kilohertz ||R
'megahertz’ | 'ppm’)
yAXxisUnits The type of y-axis values See §4.13 R
numberof DataPoints The number of buckets in the spectrum. integer R
data matrix The data matrix for the spectrum. The points in the data matrix comprise (the R
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Block |Field
Name Definition Domain  |Units ?
starting x-axis value for the bucket, the ending x-axis value for the bucket, the
x-axis value at the centre of the bucket, the y-axis value)
Peak-picked Spectrum
xAxisUnits The units of measurement on the x-axis string (hertz | ‘kilohertz ||R
‘'megahertz’ | 'ppm’)
yAXxisUnits The type of y-axis values See §4.13 R
numberof DataPoints The number of peaks in the spectrum. integer R
data matrix The data matrix for the spectrum. The points in the data matrix comprise (the R

x-axis value for the peak, the y-axis value for the peak, the type of the peak).
For values for the type of apeak see 84.14

Association rules. There are no associations between the data blocks for the Data Sets concept.

Figure 7. UML for the Data Sets concept

17
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3. Generating a Complete Description of an NMR Analysis

Using the data items in the tables above descriptions of various aspects of an NMR analysis can be created. To generate a complete description of an NMR ana-
lysisthat is compliant with the reporting requirements, descriptions of the various concepts, in the terms described above, must be combined as described below:

* AnAnaysis must be associated with:
* OneNMR Sample
One Instrument
One Acquisition Parameter Set (of appropriate dimensions)
One Quality Control description
One or more of:
* OneFID Data Set which may be either:
* A 1D FID Data Set
e A 2D FID Data Set
* A FID File Reference
e Zero or many spectrawhich may be either:
* A 1D Spectrum which is associated with:
* A FID & Spectral Processing Parameter Set (for 1D NMR)
e A 2D Spectrum which is associated with:

* A FID & Spectral Processing Parameter Set (for multi-dimensional NMR without spectral projection). Note that if the Acquisition Parameter
Set pulseSequence data item contains the value 2D J-Resolved then the FID & Spectral Processing Parameter Set must be associated with a set
of 2D J-Resolved Processing Parameters.

* A 2D Projected Spectrum which is associated with:

* A FID & Spectral Processing Parameter Set (for multi-dimensional NMR with spectral projection). Note that if the Acquisition Parameter Set
pulseSequence data item contains the value 2D J-Resolved then the FID & Spectral Processing Parameter Set must be associated with a set of
2D J-Resolved Processing Parameters.

e Zero or many spectraresulting from spectral quantitation which may be either:
e A Bucketed Spectrum which is associated with:
* A FID & Spectral Processing Parameter Set
» A Spectral Quantitation Parameter Set in which the spectral QuantitationType data item contains the value bucketing
e A Peak-Picked Spectrum which is associated with:
* A FID & Spectral Processing Parameter Set
e A Spectral Quantitation Parameter Set in which the spectral QuantitationType data item contains the value peak-picking

4. Controlled Vocabularies

Some data items in the tables above are restricted to values from controlled vocabularies. These vocabularies are currently defined as follows. Extension of these
vocabularies would represent a devel opment of the standard.

4.1. Concentration standard type

e internal
* externd

19



Proposed Reporting Requirements for NMR-based M etabolomics

4.2. Sampleintroduction methods

tube
MAS
» flow probe

4.3. Water suppression

* Presat
* NOESY -Presat
* Watergate
WET
excitation sculpting

4.4. Pulse sequence name

1D

1D CPMG

2D Jresolved
« 2D TOCSY
» 2D Hadamard TOCSY
» 1D Diffusion Edited

4.5. Encoding

e TPPI

e States
States-TPPI
Quadrature filter
Hadamard

* Radon

e GFT

e Frydman
Echo/Anti-Echo

4.6. Post acquisition water suppression

convolution
polynomial fitting
WaveWat

HSVD

4.7. Transformation type
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fourier transformation
non-fourier transformation

4.8. Window function

exponential multiplication
gaussian broadening

sine

sine?

4.9. Window Function Parameter

line broadening
line sharpening
* sinebdl length
e sinebdll shift
4.10. M ethod of spectral projection
* maximum intensity
summation
4.11. Spectral projection axis
e fl
f2

4.12. Spectral Quantitation type

* peak picking
bucketing

4.13. Y-axisvalue type

e power
magnitude
red
imaginary
complex

4.14. Peak-picked data point type

singlet
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doublet
triplet
quadruplet
multiplet
unassigned
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