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Preliminary results of a MetaboHUB 2.0 inter-laboratory test on 1D 1H NMR metabolite quantification of a
synthetic urine.
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Absolute quantification of individual metabolites in complex biological samples is of high importance in
targeted metabolomics. There is a great diversity of practices in the scientific community, both in terms of
data acquisition and processing methods for quantitative NMR metabolomics. Within MetaboHUB, the
French national infrastructure of metabolomics and fluxomics, an inter-laboratory test was performed in order
to evaluate the impact of NMR software or tools, NMR peak integration versus deconvolution approach,
operator’s level of expertise and know-how on quantitative results of 1D H-NMR measurements of 32 major
metabolites frequently observed in urine. For this purpose, a synthetic urine was prepared and used to
compare the approach used by the different MetaboHUB NMR platforms to (i) process the same set of H-
NMR spectra and quantify metabolites using commercial or in-house NMR software or tools, and (ii) share
know-how between sites. 
One site was in charge of the preparation, NMR acquisition and distribution of the urine spectra and of five
calibration range solution spectra for quantification. The synthetic urine was prepared from a “blank” stock
solution supplemented with a known amount of 32 commercial compound solutions prepared by gravimetric
method. The five calibration range solutions contained 32 compounds with concentration ranging from 0.1 to
12 mM. All samples were adjusted to pH 7.4 +/- 0.02 with NaOD or 1 M DCl. and supplemented with TSP
(258 µM) for chemical shift calibration and possible internal quantification. The 600 MHz dataset was
acquired and pre-processed (Fourier transform, phase and global baseline correction) with TopSpin v4.0.7
(Bruker BioSpin, DE) at one site by one operator and sent to the other MetaboHUB sites. Each operator was
asked to quantify the metabolites using the TopSpin integration module and internal (TSP) or external
calibration factors established with the calibration range solutions, and also using their favorite in-house tool
or open-access or commercial NMR software. 
Twenty metabolites plus the sums of creatine/creatinine or lactic acid/threonine were successfully quantified
by all quantification strategies. Creatine and creatinine could not be quantified individually, because of a
complex equilibrium between these two compounds, but their sum was quantified. Some metabolites were
not quantifiable by all methods, commercial or in-house softwares or tools. For internal calibration with TSP,
only about 50% of the metabolites were quantified with an accuracy below 5%. With the TopSpin integration
module and external calibration, about 90% of the metabolites and metabolite sums were quantified with an
accuracy below 5%. NMRProcFlow integration module (nmrprocflow.org, F) and external calibration allowed
quantifying a few additional metabolites. The quantification accuracy improved for certain metabolites with
deconvolution either with Mnova (Mestrelab Research, ES), or using a MetaboHUB in-house tool and
external calibration (all 20 individual metabolites quantified with an accuracy below 5%). In this poster, we
present and discuss the results obtained by the different operators, software and quantification approaches.
The results highlight the relevance of inter-laboratory tests to better rationalize the choice of quantification
tools in targeted NMR metabolomics. 

Acknowledgements: MetaboHUB (ANR-11-INBS-0010). Corsaire Metabolomics core facility Biogenouest.
ERC grant 814747/SUMMIT.
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