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Workshop Structure

Section 2. Accessing data
downloaded from MetaboLights via
Galaxyproject.org tool tameNMR
(available via PhenoMeNal) and other
tools available via
workflow4metabolomics. This section
will look at raw 1D 1H NMR spectra
deposited and bin spectra according
to annotation provided with deposition
and perform simple statistics on the
resultant spectra intensity files..
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Preparing a Bucket Table/Binning Spectra
Options

●1. divide spectrum into equal increments and integrate intensity for each increment

2. divide spectrum up into individual peaks and integrate intensity of each peak/group of 
peaks (requires a pattern file)

3. peak deconvolution via fitting wave functions (batman, Chenomx etc.)



Incremental Bucketing

Advantages:

•Quick
•Consistent
•Unbiased
•Useful for a first check

Limitations:

•No metabolite information
•Could include artefact/contaminant 
peaks
•Larger number of buckets



Bucketing via Pattern File

Advantages:

•All peaks represented
•Removal of noise
•Analysis can by metabolite driven
•Intensities reflect the individual 
molecules

Limitations:

•Time consuming
•Fiddly (need to be precise)
•Need to assign metabolite to peaks to 
get the maximum benefit.



Preparing a Pattern File
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Preparing a Pattern File

8.553     8.532
8.572     8.553

ADP
aro14



Pattern File Format



Pattern File Format

•Always use plain text.
•Never use a word processor (e.g MS Word, OpenOffice, etc).
•If prepared on Windows always check you file on linux text editor (e.g nedit). 
Files prepared on Windows may introduce “<cr>” in your line. If this happens 
simply delete every <cr> and save the file before you proceed.



Galaxy - TameNMR



1. Import - Import of NMR data (from Bruker raw files)
Bruker to csv 

2. Process Spectra
Normalisation
Peak Picking
Spectra alignment
Binning

3. Process Data
Scaling
Make factor template (for grouping observations)

4. Statistics - univariate and multivariate statistics
t-tests
one-way ANOVA
Principal component analysis (PCA)
Partial least squares discriminant analysis (PLS-DA)

5. Plots - various plotting tools for:
Raw NMR spectra
Quantiles of spectra
Significant bins (p-values from t-tests of ANOVA)
Significant bins (mean value comparison)

Galaxy - TameNMR



TameNMR – Register & Login



TameNMR – Data Formats

● A set of Bruker format Spectra can be 
zipped together for upload (do not zip dataset 
parent folder but individual experiment 
numbers)

● Alternatively prepare a table with tab 
separated columns (every spectrum in a 
different column, header containing 
spectra ID)

● Tab separated column formats
must also be prepared for bin
boundary pattern files (peak
annotation) and sample
groupings (for statistical
analysis).



Import Spectra – Bruker data:
https://youtu.be/Fc2g5oIF6Jw

https://youtu.be/Fc2g5oIF6Jw


Import peak boundaries – pattern file:
https://youtu.be/wH2g4CDa2Dk

https://youtu.be/wH2g4CDa2Dk


TameNMR – Data import

●Upload spectra and annotation via drag and drop



TameNMR – Data import

●Upload spectra and annotation via drag and drop

●Should appear in right hand browser



TameNMR – Data import

Don't forget to log in in order to access data already uploaded

●Import the bruker data to unzip and tabulate (column per spectrum).
●Import from spreadsheet/text file the Pattern or bin boundaries



TameNMR – Process Spectra

Alignment

Normalisation

Align to different reference peaks

Data normalisation may be applied

● Peak picking function enables quick appraisal of peak number.
● Binning spectra using predefined boundaries that can be generated by hand or downloaded from spectral repository.



TameNMR – Process Spectra

Quantiles

Spectra and Spectra Bins

Quantile plot of the spectra can show median (black) and variance for a particular
dataset. This can be beneficial to determine normalisation efficacy

Quality of overlay of bins (peak boundaries) with spectra is key to quality of data 

analysis. This function was a driving factor for generating this toolkit.



Visualise data – Spectra and Annotation:
https://youtu.be/2nO1AJvx-aY

https://youtu.be/2nO1AJvx-aY


TameNMR – spectra slicing



TameNMR - Normalisation



TameNMR – Binning



TameNMR - Workflows
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TameNMR - workflows
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Download from git-hub:
https://github.com/PGB-
LIV/tameNMR

@LivUniCBF

@LivUniNMR

BB/M020282/1

tameNMR Protocols/guide:
https://sites.google.com/view/t
amenmr

tameNMR mailing list:
https://forms.gle/q8VS2rHT47
9dNow27

tameNMR tutorials:
https://youtube.com/channel/
UCw92VXikB44MVklWW24p
2fA

CCPN tutorials:
https://youtube.com/channel/
UCKyPsbC0mgaXAn03Owah
50w

tameNMR mailing list:
https://forms.gle/XKfiVPuT1Ri
URQ7a7

https://github.com/PGB-LIV/tameNMR
https://sites.google.com/view/tamenmr
https://forms.gle/q8VS2rHT479dNow27
https://youtube.com/channel/UCw92VXikB44MVklWW24p2fA
https://youtube.com/channel/UCKyPsbC0mgaXAn03Owah50w
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